
 
 
 
 
 
 
 
 
 
 
ENTER INTO CONTRACT WITH SEYFERTH BUILDING CO. FOR THE LOWER LITTLE 
MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT 
 
WHEREAS, pursuant to Res. 19-0918, adopted July 16, 2019, this Board approved a Notice of 
Intent to Award Bid for the Lower Little Miami WWTP Sewer Maintenance Building Project to 
Seyferth Building Co., for a total bid price of $3,024,300.00; and 
 
WHEREAS, all documentation, including performance bonds, insurance certificates, etc., has been 
submitted by the contractor; and 
 
NOW THEREFORE BE IT RESOLVED, to enter into contract with Seyferth Building Co., 6399 
Morgan Road, Cleves, Ohio, for a total contract price of $3,024,300.00; as attached hereto and 
made a part hereof. 
 
Mr. Grossmann moved for adoption of the foregoing resolution being seconded by Mr. Young. 
Upon call of the roll, the following vote resulted:  
 
Mrs. Jones – yea 
Mr. Young – yea 
Mr. Grossmann – yea 
 
Resolution adopted this 30th day of July 2019. 
 
      BOARD OF COUNTY COMMISSIONERS 
 
 
      ____________________________________ 
      Tina Osborne, Clerk  
 
 
 
 
 
KH\ 
 
cc: c/a—Seyferth Building Co. 
 Water/Sewer (file) 
 OMB Bid file 
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APPROVE NOTICE OF INTENT TO AWARD BID TO SEYFERTH BUILDING CO. FOR 
LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT 
 
WHEREAS, bids were closed at 11:00 a.m., on June 27, 2019, and the bids received were opened 
and read aloud for the Lower Little Miami WWTP Sewer Maintenance Building Project, and the 
results are on file in the Commissioners’ Office; and 
 
WHEREAS, upon review of such bids by Kathryn Gilbert, Water & Sewer Staff Engineer, Seyferth 
Building Co., has been determined to be the lowest and best bidder; and    
 
NOW THEREFORE BE IT RESOLVED, upon recommendation of the Warren County Staff 
Engineer, that it is the intent of this Board to award the contract to Seyferth Building Co., 6399 
Morgan Road, Cleves, Ohio for a total bid price of $3,024,300.00; and 
 
BE IT FURTHER RESOLVED, that the President of the Board is hereby authorized to execute a 
"Notice of Intent to Award." 
 
Mr. Young moved for adoption of the foregoing resolution being seconded by Mrs. Jones. Upon 
call of the roll, the following vote resulted: 
 
Mr. Grossmann – absent 
Mrs. Jones – yea 
Mr. Young – yea 
 
Resolution adopted this 16th day of July 2019. 
 
      BOARD OF COUNTY COMMISSIONERS 
 
 
      _____________________________________ 
      Tina Osborne, Clerk  
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BID OPENING 

 
June 27, 2019 

 
BID OPENING – Lower Little Miami WWTP Sewer Maintenance Building Project   

 
Bids were closed at 11:00 a.m. this 27th day of June and the following bids were received, 
opened and read aloud for the Lower Little Miami WWTP Sewer Maintenance Building Project 
for the Warren County Water and Sewer Department: 
 
  
 Performance Construction $3,030.000.00 
 
 Graybach, LLC $ 3,363,700.00 
 
 Seyferth Building Company $ 3,024,300.00 
 
 Venture One Construction $ 3,037,000.00 
 
 Monarch Construction Company $ 3,444.000.00 
 
 EGC Construction Corporation $ 3,488,533.00 
   
 
 
 
 
Kathryn Gilbert, Staff Engineer, will review bids for a recommendation at a later date. 
 
cc:   Bid File                                          OMB                               W/S (file) 
 

 BOARD OF COUNTY COMMISSIONERS 
  

WARREN COUNTY, OHIO 
 

406 Justice Drive, Lebanon, Ohio  45036   
www.co.warren.oh.us   

commissioners@co. warren.oh.us  

Telephone (513) 695 - 1250   
Facsimile (513) 695- 2054  

   
     
                        
     

DAVID G. YOUNG 

 TOM GROSSMANN 

 SHANNON JONES 

 
 



LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT 

WARREN COUNTY WATER & SEWER 

REVISED 6/18/2019 

Plan Holders List 

LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING  

Individuals or companies can be added to the plan holders list by contacting Kathryn Gilbert at kathryn.gilbert@co.warren.oh.us. 

Name Company Phone Number E-mail Address 

Kathryn Gilbert Warren County Water & Sewer (513) 695-1645 kathryn.gilbert@co.warren.oh.us 

Greg Albanese Venture One Construction (513) 527-4055 x13 gfa@v1cinc.com 

Jason Molnar Performance Construction (513) 598-5100 performanceconstruction@fuse.net 

Rick Eoff EGC Construction Corporation (859) 442-6598 reoff@egcconst.com 

Kevin Scott 
American Standard Steel 

Building Systems 
(303) 800-4999 x2 kscott@americanstandardbuildings.com  

Martin Meisberger Monarch Construction Company (513) 351-6900 mmeisberger@monarchconstruction.cc 
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May 21, 2019 
 

ADDENDUM #1 

 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT SEWER 

MAINTENANCE BUILDING PROJECT 
 

2 PAGES TOTAL 

 

This Addendum No. 1 is issued to make certain revisions, additions, and clarifications to the original 

Contract Documents and shall be incorporated into the original Specifications.  This Addendum takes 

precedence over any and all information previously issued.  No other revisions to the Specifications are to 

be inferred. 

 

DRAWINGS:  

1) Sheet A00-03 – ARCHITECTURAL DOOR SCHEDULE AND DETAILS  

Modify Jamb Detail “A” to be 4” Split Face with 4” Bullnose CMU 

2) Sheet A12-03 – SEWER MAINTENANCE BUILDING ELEVATIONS 

Drawing Revised Per Addendum No. 1. 

QUESTIONS: 

3) In the office area the raceway type is called out as aluminum. Is it acceptable to use an EMT, MC 

cable installation as is industry standard for dropped ceiling, studded drywall applications? 

Answer: EMT is acceptable only in the office area. MC cable is not acceptable in any installation. 

4) The under-slab raceway type is called out as PVC coated rigid.  Typically we like to install the 

electrical conduit under the slab in the base gravel as schedule 40 PVC, stub up through and then 

transition to aluminum or EMT as the application dictates.  This keeps the plastic out of the concrete 

eliminating concrete displacement issues and allows for adequate room for the 90 degree stub ups of 

the larger conduit sizes. Is this construction scenario acceptable? 

Answer:  Construction scenario is acceptable. Conduit stub-ups shall be PVC coated rigid out of 

concrete slabs in accordance with Section 26 05 33.13, 1.1.A.4.e and transition to the appropriate 

conduit material per the area. 

5) On drawing E12-04 it is called out to “connect ground to structural rebar”.  This requirement was 

removed from the NEC some years ago due to its irrelevant performance as a ground pathway and the 

problems it causes for the structure and potentially the grounding system. Is this indeed an owners 

request especially with the extensive amount of accessible grounding already shown? 

Answer: Provide grounding as shown on drawing E12-04. Bonding to structural rebar is required in 

accordance with 2017 NEC Article 250.50 and 250.52(A)(3).  

6) Wall type 7 is shown as 12” CMU at interior walls. Interior CMU wall sections are showing 8” CMU 

walls, are all interior walls intended to be ANSW? 

Answer: All interior walls are 8”. 
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7) Exterior wall sections are shown to be split face CMU, door jambs and head details at exterior doors 

are shown as 12” CMU. Are exterior walls intended to be 8” split face? 

Answer: All exterior walls are 8”. On contract Drawing A00-03 Modify Jamb Detail “A” to be 4” 

Split Face with 4” Bullnose CMU. 

8) Are the top two courses of CMU at the exterior intended to be colored smooth face? 

Answer: Only the top course is smooth CMU. 

9) Elevation Notes 1 & 2, note rebar placement. Can you clarify what areas are included in notes 1 

and/or note 2? 

Answer: Drawing is reissued with this addendum to clarify the call outs.  

 

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 

 

 

    

Acknowledged by  Date 
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June 7, 2019 
 

ADDENDUM #2 
 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT SEWER 
MAINTENANCE BUILDING PROJECT 

 
119 PAGES TOTAL 

 
This Addendum No. 2 is issued to make certain revisions, additions, and clarifications to the original 
Contract Documents and shall be incorporated into the original Specifications.  This Addendum takes 
precedence over any and all information previously issued.  No other revisions to the Specifications are to 
be inferred. 

 

BID OPENING DATE:  

1) Bid Opening Date has been moved to June 27, 2019 at 11:00 AM. 

SPECIFICATIONS:  

1) Section 00040 – INVITATION TO BID. In the first paragraph, Delete the words, “until June 13, 
2019 at 11:00 AM” and Replace with the words “until June 27, 2019 at 11:00 AM”. 

2) Section 00040 – INVITATION TO BID. At the bottom portion of the page, Delete the words: 
“BID OPENING – LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE 
BUILDING PROJECT, JUNE 13, 2019 @ 11:00 A.M.”  
and Replace with the following:  
“BID OPENING – LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE 
BUILDING PROJECT, JUNE 27, 2019 @ 11:00 A.M.” 

3) Section 00200 – GENERAL INSTRUCTIONS TO BIDDERS. In Item 1. Receipt and Opening 
of Bids, Delete the words: 
“BID OPENING – LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE 
BUILDING PROJECT, JUNE 13, 2019 @ 11:00 A.M.” 
and Replace with the following:  
“BID OPENING – LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE 
BUILDING PROJECT, JUNE 27, 2019 @ 11:00 A.M.” 

4) Section 00500 – WAGE RATE DETERMINATION – Add the “Prevailing Wage Packet” 
(attached) to the end of the section. 

 

QUESTIONS: 
1) In section 21 of the bid documents, specifically 21 13 13-3, 3b it requires: "Installer shall be a licensed 

fire suppression contractor for fire sprinkler and fire alarm systems." Does the fire sprinkler contractor 
need to be licensed for fire alarm systems as they are two separate disciplines? This eliminates many 
contractors from the bidding process. 

Answer: The sprinkler contractor would need to be licensed in sprinkler piping system installation 
and the fire alarm installer would need to be licensed in alarm installation.  It could be one in the same 
contractor but not necessarily. 
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2) How are the dampers operated in the garage area? Do they all operate at the same time on the same 
circuit or are they operated independently? 

Answer: Dampers operate as described in Section 23 09 00 paragraph 3.2.B.  Damper actuators are 
grouped together and interlocked to run with their associated exhaust fan. 

3) The small exhaust fans, gas detectors, tube heaters, gas fired heaters and ceiling fans do not show 
circuit #s on the drawings or in the panel scheduled. Are these getting their 120 volt from the ATC 
panel? If so is the HVAC controls contractor responsible for this power to these pieces of equipment? 

Answer: Yes, the HVAC contractor is responsible providing the power and control wiring and 
conduit for the 120 V fans, gas detectors, tube heaters, gas fired heaters, ceiling fans etc.  Per Section 
23 09 00 paragraph 1.1.E the controls contractor is required to provide all power, control, and status 
wiring unless otherwise indicated or shown on the Electrical Drawings.  See the ATC wiring 
schematic on sheet H12-05 for additional information on wiring responsibilities. 

4) Is there a panel drawing for the ATC panel? This would be helpful for knowing control voltage (24 or 
120) to devices. 

Answer: No panel drawings are provided for the ATC panel.  Contractor shall provide either 24 or 
120 V control voltage to accomplish all control functions described to Section 23 09 00 based on the 
scheduled/specified or submitted and approved equipment requirements.   Per Section 23 09 00 
paragraph 1.1.E.14, Contractor shall provide 24 or 120 VAC control and status wiring and conduit 
from ATC panel to remote devices as required.  Each system shall include all conduit and wire for a 
complete and functional system. 

 
THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 
 
 
 
    
Acknowledged by  Date 
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June 20, 2019 
 

ADDENDUM #3 
 

LOWER LITTLE MIAMI WASTEWATER TREATMENT PLANT SEWER 
MAINTENANCE BUILDING PROJECT 

 
8 PAGES TOTAL 

 
This Addendum No. 3 is issued to make certain revisions, additions, and clarifications to the original 
Contract Documents and shall be incorporated into the original Specifications.  This Addendum takes 
precedence over any and all information previously issued.  No other revisions to the Specifications are to 
be inferred. 

 

DRAWINGS 

1) C01-03: Delete Drawing C01-03 and Replace with the new C01-03 Drawing Attached. 

2) H12-03: Delete Drawing H12-03 and Replace with the new H12-03 Drawing Attached. 

3) H12-04: Delete Drawing H12-04 and Replace with the new H12-04 Drawing Attached. 

4) H12-05: Delete Drawing H12-05 and Replace with the new H12-05 Drawing Attached. 

5) E01-01: Delete Drawing E01-01 and Replace with the new E01-01 Drawing Attached. 

6) E06-01: Delete Drawing E06-01 and Replace with the new E06-01 Drawing Attached. 

7) E12-01: Delete Drawing E12-01 and Replace with the new E12-01 Drawing Attached. 

 

THIS ADDENDUM MUST BE SIGNED AND ATTACHED TO YOUR BID. 
 
 
 
    
Acknowledged by  Date 
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SECTION 00040 - INVITATION TO BIDDERS 

Separate sealed bids for the Lower Little Miami WWTP Sewer Maintenance Building Project will be 
received by the Warren County Board of Commissioners at the Office of the Warren County 
Commissioners, 406 Justice Drive, Lebanon, Ohio  45036, until June 13, 2019 @ 11:00 a.m. and then 
at said time publicly opened and read aloud. 

Bid documents, drawings and specifications are available online at the Warren County’s Website at 
http://www.co.warren.oh.us/commissioners/Resources/Bids/Default.aspx. Questions regarding the 
technical specifications should be directed to Kathryn Gilbert at the Warren County Water and 
Sewer Department, (513) 695-1645. A non-mandatory Prebid Meeting will be held at 9:00am on 
Wednesday, May 15, 2019 at the Lower Little Miami Wastewater Treatment Plant, 2086 W Route 
22&3, Maineville, Ohio. 

The project description: Work includes the construction of the Sewer Maintenance Building 
located at the Lower Little Miami Wastewater Treatment Plant, landscaping and pavement 
improvements surrounding the new Sewer Maintenance Building, and utility work associated with 
the Sewer Maintenance Building. The Engineer’s opinion of probable construction cost is 
$3,427,000.00. 

A Bid guaranty, as required by Ohio Revised Code, Section 153.54, shall accompany each proposal 
submitted, as follows: 

1. A Certified check, cashier’s check, or letter of credit equal to ten (10) percent of the bid.  A 
letter of credit may only be revocable by the Owner.  Upon entering into a contract with 
the Owner, the contractor must file a performance bond for the amount of the contract, and 
the bid guaranty will then be returned to the successful and unsuccessful bidders upon 
contract execution.   OR 

2. A form of bid guaranty bond (attached) for the full amount of the bid.  Such bond is 
retained for the successful bidder, but returned to unsuccessful bidders after the contract is 
executed.   

Attention of bidders is called to all of the requirements contained in the bid packet.  No bidder may 
withdraw his bid within sixty (60) days after the actual date of the opening thereof.  All bids shall be 
properly signed by an authorized representative of the bidder.  All bids shall be sealed and plainly 
marked:  

BID OPENING– LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING 
PROJECT, JUNE 13, 2019 @ 11:00 a.m. 
Warren County reserves the right to reject any or all bids submitted, to waive any irregularities in bids, 
and enter into a contract with the Bidder who in Warren County's consideration offered the lowest and 
best bid. 

By order of the Board of County Commissioner, County of Warren, State of Ohio.    

                   
        Tina Osborne, Clerk 
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SECTION 00100 – BID PROPOSAL 

The undersigned declares that the only persons or parties in this Bid are as stated; that the Bid in 
make without any collusion with other persons, firms, or corporations; that all the Contract 
Documents as prepared have been carefully examined; that the undersigned is fully informed in 
regard to all conditions pertaining to the Work and the place where it is to be done, and from them 
the undersigned makes this Bid.  The undersigned do hereby propose to furnish all labor, materials, 
tools, equipment, etc., necessary to complete the work at the Lower Little Miami Wastewater 
Treatment Plant, 2086 W Route 22&3, Maineville, Ohio. The premiums for all Bonds required 
shall be paid by the Contractor and shall be included in the Contract Price.  The undersigned 
Bidder further agrees that the Bid Security accompanying this Bid shall become the property of the 
County if the Bidder fails to execute the Agreement. 

The undersigned hereby agrees that the Contract Time shall commence on the date stipulated in the 
Notice to Proceed and to complete the work in accordance with the terms as stated in the Contract 
Agreement, and in accordance with the following schedule milestones: 

The Owner shall issue a “Notice to Proceed” within 14 days of contract execution.  The start of the 
project shall be determined by the successful bidder and identified in a written project schedule 
submitted by the Bidder to the Owner within 14 days of executing the contract.  The Bidder shall 
complete the work in accordance with the terms as stated in the Contract Agreement, and in 
accordance with the following schedule milestones: 

a. Substantial completion shall be within 240 days from Notice to Proceed 

b. Final completion, site restoration work complete, and Contract Closeout shall be 
within 270 days from Notice to Proceed 

The undersigned acknowledges receipt of the following Addenda: 

No. ______, dated ______________, 2019 

No. ______, dated ______________, 2019 

No. ______, dated ______________, 2019 

Bids shall include all costs incurred for the Work including materials, equipment, supplies, labor, 
permit fees, taxes, insurance, miscellaneous costs, overhead, and profit. All Material must comply 
with the specifications shown on the contract drawings. 

The written/typed Total Bid price is for the convenience of the Owner in comparing bids.  Any 
discrepancy between the actual sum of the line item totals and the written/typed total bid price shall be 
resolved in favor of the actual sum of the correct individual line item. 
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 ITEM 1 – Furnishing all products, materials and equipment and performing all labor necessary to 
complete and put into operation the Lower Little Miami Wastewater Treatment Plant Sewer 
Maintenance Building, including all work shown on the Drawings and/or specified and not 
included in Item 2 below. 

 
Item 
No. Item Description Quantity Unit Total Cost 

1. General Contract 1 Lump Sum $ 

2. Cash Allowances  

a. Furnishings Allowance 
(Section 01 21 00) 1 Allowance  $40,000.00 

  TOTAL BID AMOUNT $ 
 

 
 

BASE BID TOTAL, ITEMS 1 THROUGH 2, INCLUSIVE, THE AMOUNT OF    

              
(In Words) 
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The undersigned hereby certifies under the penalty of perjury that this bid is in all respects bona fide, 
fair and made without collusion or fraud with any other person or entity.  The bid proposals shall 
remain in full force and effect for ninety (90) days after the date of opening bids. The full name and 
address of all persons and parties interested in the foregoing bids as principals are as follows: 

 

         
Individual, Partnership, or Corporation 
 
 
         
Signature of Corporate Officer, President, or Owner 
 
 
Notice of acceptance should be mail or delivered to the following: 
 
         
 (Contact Name) 
 
         
 (Contact Title) 
 
         
 (Company Name) 
 
         
 (Business Address) 
 
         
 (City and State) 
 
         
 (Contact Number) 
 
Date:  ______________________    
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SECTION 00120 - EXCEPTION SHEET 

Exceptions:  Exceptions to any bid specification must be clearly stated on this sheet.  This sheet must 
be submitted with each bid.  If there are no exceptions, please indicate "none" below. 

 1)_________________________________________________________________ 

 2)_________________________________________________________________ 

 3)_________________________________________________________________ 

 4)_________________________________________________________________ 

 5)_________________________________________________________________ 

 6)_________________________________________________________________ 

 7)_________________________________________________________________ 

 8)_________________________________________________________________ 

 9)_________________________________________________________________ 

10)_________________________________________________________________ 
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SECTION 00130 - BIDDER IDENTIFICATION 

ATTENTION BIDDER:  Please fill out this form and submit with your bid. 

COMPANY NAME:           

CHIEF EXECUTIVE OFFICER:         

ADDRESS:            

             

PHONE NUMBER:           

FAX NUMBER:           

PROJECT CONTACT PERSON:         

PHONE NUMBER:           

E-MAIL ADDRESS:           

FEDERAL ID #:           

WEBSITE ADDRESS:          
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SECTION 00200 - GENERAL INSTRUCTIONS TO BIDDERS 

 1. Receipt and Opening of Bids:     The Warren County Board of Commissioners (herein 
referred to as "Owner"), invites bids on the form attached hereto, all blanks of which must be 
appropriately filled in.  Bids will be received by the Owner at the Office of the Warren County Board 
of Commissioners until June 13, 2019 @11:00 a.m. and then at said office publicly opened and read 
aloud. The envelopes containing the bids must be sealed, addressed to Warren County Board of 
Commissioners at 406 Justice Drive, Lebanon, Ohio 45036, and shall be clearly marked  

BID OPENING– LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING 
PROJECT, JUNE 13, 2019 @ 11:00 a.m. 

The Owner may consider informal any bid not prepared and submitted in accordance with the 
provisions hereof and may waive any informalities or reject any and all bids.  Any bid may be 
withdrawn prior to the above scheduled time for the opening of bids or authorized postponement 
thereof.  Any bid received after the time and date specified shall not be considered.  No bidder may 
withdraw a bid within 60 days after the actual date of the opening thereof. 

2. Bid Documents: Bid documents, drawings, addenda, plan holders list, and other information 
are available online, free of charge, at the Warren County’s Website at 
http://www.co.warren.oh.us/commissioners/Resources/Default.aspx. Contact Kathryn Gilbert at  
kathryn.gilbert@co.warren.oh.us to be added to the plan holders list. All Addenda will be posted on 
the aforementioned website and shall not be mailed to the bidders. Bidders shall be responsible for 
checking the website prior to submitting their bids. 

3. Withdraw of Bid:  A Bidder may withdraw his bid from consideration if the price bid was 
substantially lower than the other bids, provided the bid was submitted in good faith and the reason for 
the price being substantially lower was a clerical mistake as opposed to a judgment mistake and was 
actually due to an unintentional omission of a substantial quantity of work, labor or material made 
directly in the compilation of the bid.  Request to withdraw such bid must be made in writing and filed 
with the Owner within two business days after the opening of bids and prior to the acceptance thereof. 

4. Preparation of Bid:  Each bid must be submitted on the prescribed form and such documents 
as hereunder described.  All blank spaces for bid prices must be filled in, in ink or typewritten, in both 
words and figures, and the foregoing certifications must be fully completed and executed when 
submitted. 

5. Method of Bidding:  Bids shall be submitted at the time and place indicated in the  Invitation 
to Bidder and shall be included in a sealed envelope, marked with the project title and name and 
address of the bidder and accompanied by the bid security and other required documents. 

Bids may be modified or withdrawn by an appropriate document duly executed (in the manner that a 
bid must be executed) and delivered to the place where bids are to be submitted at any time prior to 
the opening of bids. 

The Owner invites unit price bids for the construction described in the plans and specifications.  These 
unit prices shall be extended by estimated quantities to develop a total price for the project. 
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The estimate of quantities of work, if included in the Proposal, is approximate only, and will not 
become the basis for calculating final payment for the work.  However, the estimated quantities shall 
be used by the Owner in calculating the total amount of the Proposal for comparison of bids. 

If the total price received from the lowest and best bidder exceeds the amount of funds available to 
finance the contract, the Owner may: 

a. Reject all bids; 

b. Augment the funds available in an amount sufficient to enable award to the lowest and best 
bidder or bidders; 

c. Reduce the scope of work by eliminating certain items of work to produce a total bid 
which is within available funds; 

d. Reduce the scope of work by reducing the quantity of certain items of work to produce a 
total bid which is within available funds; 

e. Reduce the scope of work by a combination of adjustments as outlined in "c" and "d" 
above to produce a total bid which is within available funds. 

f.  The Owner may reject all bids or may award the contract on the base bid or on the base bid 
combined with additions or deductible alternates as produces a net amount which is within 
the available funds. 

g.   The Owner may consider informal and may reject any bid not prepared and submitted in 
accordance with the provisions hereof. The Owner reserves the right to reject all bids, to 
waive any informalities or irregularities in the bids received, and to accept any bid which is 
deemed lowest and best. 

6. Qualification of Bidder:  The Owner may make such investigations as he/she deems 
necessary to determine the ability of the bidder to perform the work, and the bidder shall furnish to the 
Owner all such information and data for this purpose as the Owner may request.  The Owner reserves 
the right to reject any bid if the evidence submitted by, or investigation of, such bidder fails to satisfy 
the Owner that such bidder is properly qualified to carry out the obligations of the contract and to 
complete the work contemplated therein; conditional bids will not be accepted. 

7. Bid Security:  Each bid must be accompanied by cash, cashiers check, certified check of the 
bidder, letter of credit equal to ten (10) percent of bid, or a bid bond prepared on the form of bid bond 
attached hereto, duly executed by the bidder as principal and having as surety thereon a surety 
company approved by the Owner.  (See Invitation to Bidders for required amounts) Such cash, checks 
or bid bonds will be returned to bidders after the Owner has awarded the bid and has executed the 
contract, or, if no award has been made within 60 days after the date of the opening of bids, upon 
demand of the bidder at any time thereafter, so long as he/she has not been notified of the acceptance 
of his/her bid. 

8. Liquidated Damages for Failure to Enter into Contract:  The successful bidder, upon 
his/her failure or refusal to execute and deliver the contract and bonds required within 10 days after 
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he/she has received notice of the acceptance of his/her bid, shall forfeit to the Owner, as liquidated 
damages for such failure or refusal, the security deposited with his/her bid. 

9. Time of Completion and Liquidated Damages:  The Owner shall issue a “Notice to 
Proceed” within 14 days of contract execution.  The start of the project shall be determined by the 
successful bidder and identified in a written project schedule submitted by the Bidder to the Owner 
within 14 days of executing the contract.  The Bidder shall complete all work within the following 
requirements: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work complete, and Contract Closeout shall be within 270 
days from Notice to Proceed. 

Bidder agrees to pay as liquidated damages the sum of $1,000.00 for each consecutive calendar day 
thereafter.  See the General Conditions and Supplemental Conditions for the definition and 
requirements of substantial completion. 

10. No Damage for Delay:  No payment, compensation or adjustment of any kind shall be made 
to the contract price for damages incurred by the contractor because of hindrances or delays in the 
progress of the work from any cause that is not proximately caused by the Owner’s action or failure to 
act.  Whether such hindrances or delays are avoidable or unavoidable, the contractor agrees that he or 
she will make no claim for compensation, damages or mitigation of liquidated damages for any such 
delays. Examples of delays include (but are in no manner limited to) obtaining all necessary 
permission from any government agency or any private party, any act or failure to act by any other 
contractor, subcontractor and/or supplier, all foreseen and unforeseen events and any conditions or 
acts of God.  It is understood and agreed that the contractor assumes all risks of delays in prosecuting 
or completing the work under the contract that are not proximately caused by the Owner’s action or 
failure to act.  The contractor will accept in full satisfaction for such delays, an extension of time, if 
any, agreed to by the Owner. 

11. Conditions of Work:  Each bidder must inform him/herself fully of the conditions relating to 
the construction of the project and the employment of labor thereon.  Failure to do so will not relieve a 
successful bidder of his/her obligation to furnish all material and labor necessary to carry out the 
provisions of his/her contract.  Insofar as possible the contractor, in carrying out the work, must 
employ such methods or means or will not cause any interruption of or interference with the work of 
any other contractor.  No plea of ignorance of conditions that exist or that may hereafter exist, or of 
conditions or difficulties that may be encountered in the execution of the work as the result of failure 
to make such examination and investigation, will be accepted as an excuse for any failure or omission 
on the part of the Contractor to fulfill in every respect, all the requirements of the Contract, nor will 
the same be accepted as a basis for any claim whatsoever for extra compensation or for an extension 
of time. 

12. Addenda and Interpretations:  No interpretation of the meaning of the plans, specifications 
or other pre-bid documents will be made to any bidder orally.  Every request for such interpretation 
must be in writing to Dane Brown at Dane.Brown@arcadis.com, with Kathryn Gilbert copied on all 
emails at kathryn.gilbert@co.warren.oh.us. To be given consideration all questions must be received 
by 4:00pm on Friday, May 31, 2019.  All such interpretations and any supplemental instructions will 
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be in the form of written addenda to the specifications which, if issued, will be posted on the Warren 
County Commissioners website, no later than three days prior to the date fixed for the opening of bids.  
Failure of any bidder to monitor the website and download any such addendum or interpretations shall 
not relieve such bidder from any obligation under his/her bid as submitted.  All addenda so issued 
shall become part of the contract documents.  

13. Security for Faithful Performance:  Simultaneously with his/her delivery of the executed 
contract, the Contractor shall furnish a performance (surety) bond as security for faithful performance 
of this contract and for the payment of all persons performing labor on the project under the contract 
and furnishing materials in connection with the contract. The surety on such bond or bonds shall be a 
duly authorized surety company satisfactory to the Owner.  Please note that upon execution of the 
Contract if a Bid Guaranty/Contract Bond was submitted with your original bid a Performance Bond 
will not be required. 

14. Power of Attorney:  Attorneys-in-fact who sign bid bonds or contract bonds must file with 
each bond a certified and effectively dated copy of their power of attorney. 

15. Laws and Regulations:  The bidder's attention is directed to the fact that all applicable State 
laws, municipal ordinances, and the rules and regulations of all authorities having jurisdiction over 
construction of the project shall apply to the contract throughout, and they will be deemed to be 
included in the contract the same as though herein written out in full. 

16. Method of Award:  The Owner may reject all bids or may award the contract on the base bid 
or on the base bid combined with additions or deductible alternates, to the lowest and best bidder, as 
produces a net amount which is within the available funds.   

17. Obligation of Bidder:  At the time of the opening of bids each bidder will be presumed to 
have inspected the site and to have read and to be thoroughly familiar with the plans and contract 
documents (including all addenda).  The failure or omission of any bidder to examine any form, 
instrument or document shall in no way relieve any bidder from any obligation in respect of his/her 
bid. 

18. Safety Standards and Accident Prevention:  With respect to all work performed under this 
contract, the Contractor shall: 

a. Comply with the safety standards provisions of applicable laws, building and construction 
codes and the "Manual of Accident Prevention in Construction" published by the 
Associated General Contractors of America, the requirements of the Occupational Safety 
and Health Act of 1970 (Public Law 91-596), and the requirements of title 29 of the code 
of Federal Regulations, Section 1518 as published in the "Federal Register", Volume 36, 
N. 75, Saturday, April 17, 1971. 

b. Exercise every precaution at all times for the prevention of accidents and the protection of 
persons (including employees) and property. 

c.  Maintain at his/her office or other well known place at the job site, all articles necessary 
for giving first aid to the injured, and shall make standing arrangements for the immediate 
removal to a hospital or doctor's care of persons (including employees) who may be 
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injured at the job site.  In no case shall employees be permitted to work at a job site before 
the employer has made a standing arrangement for removal of injured persons to a hospital 
or a doctor's care. 

19. Examination of Site:  Each bidder shall, and is hereby directed to inspect the entire site of the 
proposed work and judge for him/herself as to all the circumstances affecting the cost and progress of 
the work and shall assume all patent and latent risks in connection therewith. 

20. Water Supply:  All water for construction purposes, except for the expense of having water 
conveyed about the work, will be provided by the Owner.  

21. Working Facilities:  The plans show, in the general manner, the existing structures and the 
land available for construction purposes.  The bidders must satisfy themselves of the conditions and 
difficulties that may be encountered in the execution of the work at this site. 

22. Permits:  Warren County has applied for Warren County Building Permits. Fees will be paid 
by Warren County. Warren County Plumbing Permits will be the responsibility of the Contractor. 

23. Signature of Bidders:  The firm, corporate or individual name of the bidder must be signed in 
ink in the space provided for the signatures on the proposed blanks.  In the case of a corporation, the 
title of the officer signing must be stated and such officer must be thereunto duly authorized and the 
seal of said corporation duly affixed.  In the case of a partnership, the signature of at least one of the 
partners must follow the firm name, using the term "member of the firm."  In the case of an individual, 
use the terms "doing business as", or "sole owner."  The bidder shall further state in his proposal the 
name and address of each person or corporation interested therein. 

24. Right to Accept or Reject Proposals:  The Owner may consider informal and may reject any 
bid not prepared and submitted in accordance with the provisions hereof.  The Owner reserves the 
right to reject all bids, to waive any informalities or irregularities in the bids received, and to accept 
any bid which is deemed lowest and best. 

25. Non-Collusion Affidavit:  The successful bidder will be required to submit a non-collusion 
affidavit on the form included in these Bid/Contract documents (SECTION 00220). This affidavit 
shall be dated and executed as part of this bid. 

26. EEO Compliance:  Bidders please see SECTION 00340 for EEO Compliance Requirements 
and Affidavit. 

27. Wage Rates:  In the event that the rate of wages paid for any trade or occupant in the locality 
where such work is being performed are under current collective agreements or understandings 
between bona fide organizations of labor and employer, then the wages to be paid shall be not less 
than such agreed wage rates, nor less than the minimum rates compiled by the Federal Labor Standard 
Act.  Copies of these prevailing wage rates have been included in these specifications.  Every 
Contractor and Subcontractor who is subject to Ohio Revised Code, Chapter 4115 shall, as soon as he 
begins performance under his contract with the Owner, supply the Prevailing Wage Coordinator for 
the Owner a schedule of the dates on which he is required to pay wages to employees.  He shall also 
deliver to the Prevailing Wage Coordinator within three weeks after each pay date, a certified copy of 
his payroll which shall exhibit for each employee paid any wages, name, current address, social 
security number, number of hours worked each day of the pay period and the total for each week, 
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hourly rate of pay, job classification, fringe payments, and deductions from wages.  The certification 
of each payroll shall be executed by the Contractor, Subcontractor, or duly appointed agent thereof 
and shall recite that the payroll is correct and complete and that the wage rate shown is not less that 
those required by the contract. 

In case the Owner orders the Contractor to perform extra or additional work which may make it 
necessary for the Contractor or any Subcontractor under this contract to employ a person not herein 
specified, the Owner will include in the contract change order for such extra or additional work, a 
minimum wage rate for such trade or occupation, and insofar as such extra or additional work is 
concerned, there shall be paid to each employee engaged in work of such trade or occupation, not less 
than the wage so included.  Insofar as possible, local labor shall be employed on this work. 

28. Subletting of Contract:  The Contractor shall not sublet, sell, transfer or assign any portion of 
the contract without written consent of the Owner of his designated agent.  When such consent is 
given, the Contractor will be permitted to sublet a portion thereof, but shall perform with his own 
organization, work amounting to no less than fifty percent of the total contract cost, except that any 
time designated in the contract before computing the amount of work required to be performed by the 
Contractor with his own organization, no subcontract, or transfer of contract, shall in any way release 
the Contractor of his liability under the contract and bonds. 

29. Required Insurance:  In accordance with the specifications, the Contractor, without 
restricting the obligations and liabilities assumed under the Contract Documents, shall at his own cost 
and expense purchase and maintaining in force until final acceptance of his work, the forms of 
insurance coverage listed below. 

Certificates from the insurance carrier stating the limits of liability and expiration date shall be filed 
with the Owner before operations are begun.  Such certificates shall not merely name the types of 
policy provided, but shall specifically refer to this Contract and shall name the Board of Warren 
County Commissioners as additionally insured.  However, the original policy for Owner's Protective 
Bodily Injury (Item F) and Property Damages (Item G) shall at this time be delivered to the Owner for 
its possession. 

All policies as hereinafter required shall be so written that the Owner will be notified of cancellation or 
restrictive amendment at least ten days prior to the effective date of such cancellation or amendment. 

 Item A - Workmen's Compensation and/or Employer's liability Insurance as required or 
specified by State Law. 

 
 Item B – Comprehensive General Liability Insurance: In an amount not less than 

$1,000,000.00 per occurrence for Bodily Injury and $500,000 for explosion underground and 
collapse, commonly known as “XCU.” The following endorsement documents provided by 
Warren County: 

  
a. CG 20 10 10 01 – additional insured endorsement (or equivalent) 
b. CG 20 37 10 01 – additional insured endorsement (or equivalent) 
c. CG 25 03 03 97 – designated location aggregate (or equivalent) 
 
General Liability needs to be written on Primary/Non-contributory basis for the benefit of the 
additional insured. 
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 Item C – Umbrella: In an amount not less than $1,000,000 occurrence and $1,000,000 
aggregate. Umbrella needs to attach to General Liability, Employers Liability, Auto Liability. 
Umbrella needs to be written on follow-form primary. 

 
 Item D - Bodily Injury Liability Insurance covering motor vehicles either owned by the 

Contractor or being used in connection with the prosecution of the work embraced under this 
contract. 

 
 Item E - Property Damage Liability Insurance covering motor vehicles either owned by the 

Contractor or being used in connection with the prosecution of the work embraced under this 
contract. 

 
 Item F - (If Applicable) - Such Protective (including Railroad Protective) and Contractual 

Bodily Injury Liability Insurance and such Protective (including Railroad Protective) and 
Contractual Property Damage Liability Insurance as shall be required by the railroad and other 
utility companies whose property, facilities or rights-of-way may be affected by the work to be 
done under this contract, in such amounts and in such form as each such utility company may 
require. 

 
If any part of the work is sublet, insurance of the same types and limits as required by above items 
numbered A, B, C, D, E, F, and I shall be provided by or on behalf of the Subcontractors to cover that 
part  
of the work they have contracted to perform including Property Damage Liability Special Hazards 
coverage if so required by this contract. 
 
Protective and Contractual Bodily Injury Liability Insurance required by Item F (if applicable) shall be 
in an amount and form as each railroad or utility company may require. 
 
 Builders Risk Insurance:  All Risk form, including subsidence and theft of materials from the 

job site.  Such coverage shall be maintained until final acceptance of the Contract by the 
Owner and payable to the Owner for the benefit of the contractor.  The limit for Builders Risk 
shall be the full value of construction. 

 

30. Maintenance of Property:  All work activities including storage and stockpiling of materials, 
is to be conducted within the Owner’s property.  Bracing, scaffolding, and rigging shall be located 
within the property unless work agreements are secured from the adjacent property Owners.  It is the 
Contractor's responsibility to secure these work agreements, if deemed necessary. Copies of the work 
agreements shall be delivered to the Engineer and Owner prior to any work beginning on the affected 
property. 

31. Foreign Corporation and Contractors:  Definition:  "Foreign Corporation" means a 
corporation incorporated under the laws of another state.  No contract shall be entered into with a 
foreign corporation until the Secretary of State has certified that such corporation is authorized to do 
business in Ohio: and until, if the bidder so awarded the Contract is a person or partnership, it has filed 
with the Secretary of State a Power of Attorney designating the Secretary of State as its agent for the 
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purpose of accepting service of summons in any action brought under Ohio Revised Code, Section 
153.05 or under Sections 4123.01 to 4123.94, inclusive. 

32. Subcontracts:  Contractor shall provide upon request of the Owner an explanation of all 
subcontractors intended to be used in performance of the work.  In the event the Owner does not 
object, Contractor may have such work performed by a subcontractor.  Contractor shall bind every 
subcontractor to, and every subcontractor must agree to be bound by the terms of, the Agreement, as 
far as applicable to the subcontractor's work particularly pertaining to Prevailing Wages and EEO 
requirements. Nothing contained in the Agreement shall create any contractual relationship between 
any subcontractor and Owner, nor create any obligations on the part of the Owner to pay or see to the 
payment of any sums to any subcontractor. 

33. Real and/or Personal Property Tax Affidavit:  All bidders must complete the Real and/or 
Personal property tax affidavit (Section 00320) and submit with your bid.  This section should be fully 
completed whether or not you as a vendor/contractor own property in Warren County, Ohio. 

34. Description of Project: Work includes the construction of the Sewer Maintenance Building 
located at the Lower Little Miami Wastewater Treatment Plant, landscaping and pavement 
improvements surrounding the new Sewer Maintenance Building, and utility work associated with the 
Sewer Maintenance Building. 

35. Scope of Work:  Provide all work as described in the Specifications and Drawings herein as 
necessary to provide for project completion. 

36. Required Forms:  Each Bidder shall complete and submit the following forms with his/her 
bid: 

 
 SECTION 00100 – Bid Proposal 
 SECTION 00120 – Exception Sheet  
 SECTION 00130 – Bidder Identification 
 SECTION 00220 – Non-Collusion Affidavit 
 SECTION 00260 – Bid Guaranty & contract Bond 
 SECTION 00300 – Experience Statement 
 SECTION 00320 – Affidavit of Non-Delinquency of Taxes 
 SECTION 00340 – Certificate of Compliance Non-Discrimination and Equal Employment  

Opportunity Affidavit 
 SECTION 00360 – Findings for Recovery Affidavit 
  
37. Subcontractors:  The successful Contractor may be required, at the request of the Owner, to 
submit a list of sub-contractors and/or suppliers for said project. 

38. Additional Obligations Upon Contact Award:  Upon award of the bid but prior to execution 
of the final agreement and notice to proceed, the Contractor shall submit all of the following 
documents, completed as required: 

 1)  Contract 
 2)  Performance Bond 
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 3)  Certificates of Insurance 

39. Entire bid packet must be completed (except SECTION 00400 - Contract) and returned with 
bid proposal, as the entire bid packet becomes part of the contract documents. 

40. Changes In Work:  Owner may find it necessary and desirable to make changes and/or 
alterations in the lines, plans, equipment, or materials from time to time, either before or after 
construction has begun. 

The Owner shall notify the Contractor in writing about all changes in the work at any time, and it shall 
be completed according to the said changes without any alteration in the Contract Price except in those 
cases where the changes materially affect the amount of work to be done and the cost thereof.  The 
decision of the Owner regarding changes in work shall be final in all cases where no alteration in price 
is involved.  Changes in work which involve any alteration in the amount to be paid to the Contractor 
shall not be commenced until approved in writing by the Owner. 

If the Contractor claims that any written instructions from the Owner, by drawings or otherwise, 
involved extra cost or an extension of time, he/she shall so notify the Owner in writing within seven 
(7) days after receipt of such instructions and before proceeding to execute the work. 

41. Partial Payments to Contractor:  The Owner will make partial payments to the Contractor 
during construction on the basis of an estimate of the value of work performed during the preceding 
calendar month under this Contract.  The partial payment shall be made in accordance with the 
applicable sections of the Ohio Revised Code.  Owner will furnish an estimate of the quantities of 
work.  Owner will determine the value of work performed and prepare the monthly partial estimate. 

All materials and work covered by partial payments made shall thereupon become the sole property of 
the Owner.  This provision shall not be construed as relieving the Contractor from the sole 
responsibility for the care and protection of work upon which payments have been made or the 
restoration of any damaged work.  The payment of monthly partial estimates does not waive the right 
of the Owner to require the fulfillment of all the terms of the Contract Documents. 

42. Owner’s Right to Withhold Certain Amounts and Make Applicable Thereof:  The 
Contractor may be required by the Owner to furnish from time to time, satisfactory evidence that all 
persons who have done work or furnished materials under this Contract, or may have suffered and 
claimed damage on account of the Contractor's operation, have been fully paid or secured; and in case 
such evidence is not furnished as aforesaid, the Owner may in addition to the Portion of any estimate 
retained under the preceding provisions of these Contract Documents, also withhold sufficient amount 
of any payment otherwise due to the Contractor to cover: 

a. Payments that may be past due or payable for just claims for labor or materials furnished in 
an about the performance of the work or for damages sustained under this Contract; 

b. For defective work not remedied as hereinbefore provided, and; 

c. For failure of the Contractor to make proper payments to his Subcontractors. 

If the Contractor fails to carry on the work within the time set out in his Proposal, the Owner may 
retain from the moneys that are, or which may become due said Contractor, the Owner's estimated 
daily cost of the completed work, for each and every calendar day the completion of the work be 
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delayed beyond the time specified herein for such completion.  The Contractor shall not be entitled to 
a bonus for early completion. 

43. The Right of Owner to Terminate Contract:   In the event that any of the provisions of 
these Contract Documents are violated by the Contractor or any of his/her Subcontractors, the Owner 
may serve written notice upon the Contractor and the Surety, of his intention to terminate such 
Contract, such notices to contain the reasons for such intention to terminate the Contract, and unless 
within ten (10) days after the serving of such notice upon the Contractor such violation shall cease and 
satisfactory arrangements for corrections be made, the Contract shall, upon the expiration of said ten 
(10) days cease and terminate.  In the event of any termination, the Owner shall immediately serve 
notice thereof upon the Surety and the Contractor, and the Surety shall have the right to take over and 
perform the Contract, provided, however, that if the Surety does not commence performance thereof 
within thirty (30) days from the date of the mailing of such Surety or Notice of Termination, the 
Owner may take over the work and prosecute same to completion by contract for the amount and at 
the expense of the Contractor, and the Contractor and his Surety shall be liable to the Owner for any 
excess cost occasioned the Owner thereby, and in such event the Owner may take possession of and 
utilize in completing the work, such appliances and shop drawings as may be on the site of the work 
and necessary therefore. 

44. Other Contacts:  The Owner reserves the right to allow other work or to enter into other 
Contracts for work to be constructed or placed in or about the work herein described, and to order the 
starting and progress of such other Contracts at any time prior to the completion of this Contract.  The 
Contractor hereby waives any claims for damages or extra compensation by reason of any real or 
supposed interference with his work. 

45. Suspension of Work:  The Owner reserves the right to suspend the whole or any part of the 
work to be done hereunder if work is not proceeding in accordance with the Contract Documents, 
without compensation to the Contractor for such suspension other than extending the time for 
completing the work as much as it may have been delayed by such suspension.  Such suspension shall 
be in the form of a written "Stop Order" issued by the Owner. 

46. Retainer:  In accordance with ORC Section 153.12 partial payments to the Contractor for 
labor performed under either a unit or lump sum price contract shall be made at the rate of ninety-two 
per cent of the estimates prepared by the Contractor and approved by the Engineer. All labor 
performed after the job is fifty per cent completed shall be paid for at the rate of one hundred per cent 
of the estimates submitted by the Contractor and approved by the Engineer.   

When the major portion of the project is substantially completed and occupied, or in use, or otherwise 
accepted, and there exists no other reason to withhold retainage, the retained percentages held in 
connection with such portion shall be released and paid to the contractor, withholding only that 
amount necessary to assure completion. 

47. Final Inspection:  Owner shall make a final inspection upon completion of work; and if all the 
work required to be done under the Contract is found acceptable as required by the Contract 
Documents, he shall prepare and provide the Contractor a written statement indicating completion of 
all the work under the Contract. 

48. Final Estimate:  The Owner will pay to the Contractor the total earned compensation as stated 
in the Final Estimate, less all prior payments.  All prior estimates and payments, including those 
relating to "Changes in Work" or "Ext a Work" shall be subject to correction by this Final Estimate for 
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payment of the work included under these Contract Documents.  The one (1) year guarantee period 
shall commence on the date of the Final Estimate.  Final payment will not be released until a written 
waiver of liens is signed and submitted by all subcontractors and material suppliers. 

49. The Engineer’s Opinion of Probable Construction Cost is $3,427,000.00. 

50. STATEMENT:  Do not submit confidential documents or documents of any type that 
contain trade secrets.  All materials submitted become public records once opened and may be 
copied upon request to anybody including competitive bidders. 
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SECTION 00220 - NONCOLLUSION AFFIDAVIT 

 

State of _____________________________ 

  _____________________________ 

BID Identification ________________________________________ 

 

CONTRACTOR __________________________________________________, being first duly 
sworn, deposes and says that he is ___________________________ (sole owner, a partner, president, 
secretary, etc.) of ___________________________________, the party making the foregoing BID; 
that such BID is not made in the interest of or on behalf of any undisclosed person, partnership, 
company, association, organization, or corporation; that such BID is genuine and not collusive or 
sham; that said BIDDER has not directly or indirectly colluded, conspired, connived or agreed with 
any BIDDER or any one else to put in a sham BID, or that any one shall refrain from Bidding; that 
said BIDDER has not in any manner, directly or indirectly, sought by agreement, communication or 
conference with any one to fix the BID price of said BIDDER or of any other BIDDER, or to fix any 
overhead, profit, or cost element of such BID price, or of that of any other BIDDER, or to secure any 
advantage against the OWNER awarding the contract or anyone interested in the proposed contract; 
that all statement contained in such BID are true; and, further, that said BIDDER has not, directly or 
indirectly, submitted his BID price or any breakdown thereof, or the contents thereof, or divulged 
information or data relative thereto, or paid and will not pay any fee in connection therewith, to any 
corporation, partnership, company, association, organization, BID depository, or to any member or 
agent thereof, or to any other individual except to such person or persons who have a partnership or 
other financial interest with said BIDDER in his general business. 

 

      Signed: 

      ________________________________ 
      Subscribed and sworn to before 
      me this ___ day of _______, 2019. 

 

      Seal of Notary 

      ________________________________ 



00240-1 

SECTION 00240 - BONDING AND INSURANCE REQUIREMENTS 

A state or local unit of government receiving a grant from the federal government which requires 
contracting for construction of facility improvement shall follow its own requirements relating to bid 
guarantees, performance bonds, and payment bonds, except for contracts or subcontracts exceeding 
$100,000.  For contracts or subcontracts exceeding $100,000, the Federal agency may accept the 
bonding policy and requirements of the grantee provided the Federal agency has made a determination 
that the Government's interest is adequately protected.  If such a determination has not been made, the 
minimum requirements shall be as follows: 

a. A bid guaranty from each bidder.  The "bid guaranty" shall consist of a firm commitment 
such as a bid bond in the amount of one hundred (100) percent of the bid price, or ten (10) 
percent of the bid price if certified check or other negotiable instrument accompanying a 
bid, as assurance the bidder will, upon acceptance of his/her bid, execute such contractual 
documents as may be required within the time specified. 

b. A performance bond on the part of the Contractor for 100 percent of the contract price.  A 
"performance bond" is one executed in connection with a contract to secure fulfillment of 
all the contractor's obligations under such contract.
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SECTION 00260 - BID GUARANTY AND CONTRACT BOND 

KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned, 

_______________________________________________________________________________ 

_______________________________________________________________________________ 
  (Insert full name or legal title of Contractor and Address) 

as Principal and __________________________________________________________________ 
   (Insert full name or legal title of Surety) 

as Surety, are hereby held and firmly bound unto the Warren County Board of Commissioners 
hereinafter called the Obligee, in the penal sum of the dollar amount of the bid submitted by the 
Principal to the Obligee on _______________________________________ to undertake the project 
known as: 

LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT 

The penal sum referred to herein shall be the dollar amount of the Principal's bid to the Obligee, 
incorporating any additive or deductive alternate proposals made by the Principal on the date referred 
to above to the Obligee, which are accepted by the Obligee,  In no case shall the penal sum exceed the 
amount of _____________________________________________ DOLLARS, 
$_______________________.  If this item is left blank, the penal sum will be the full amount of the 
Principal's bid, including alternates.  Alternatively, if completed, the amount stated must not be less 
than the full amount of the bid, including alternates in dollars and cents.  A percentage is not 
acceptable. 

For the payment of the penal sum well and truly to be made we hereby jointly and severally bind 
ourselves, our heirs, executors, administrators, successors, and assigns. 

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that whereas the above named 
Principal has submitted a bid on the above referred to project; 

NOW, THEREFORE, if the Obligee accepts the bid of the Principal and the Principal fails to enter 
into a proper contract in accordance with the bid, plans, details, specifications, and bills of material; 
and in the event the Principal pays to the Obligee the difference not to exceed ten percent of the 
penalty hereof between the amount specified in the bid and such larger amount for which the Obligee 
may in good faith contract with the next lowest bidder to perform the work covered by the bid; or in 
the event the Obligee does not award the contract to the next lowest bidder and resubmits the project 
for bidding, the Principal will pay the Obligee the difference not to exceed ten percent of the penalty 
hereof between the amount specified in the bid, or the costs, in connection with the resubmission, of 
printing new contract documents, required advertising, and printing and mailing notices to prospective 
bidders, whichever is less, then this obligation shall be null and void, otherwise to remain in full force 
and effect.  If the Obligee accepts the bid of the Principal and within TEN days after the awarding of 
the contract, enters into a proper contract in accordance with the bid, plans, details, specifications, and 
bills of material, which said contract is made a part of this bond the same as though set forth herein; 
and  
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IF THE SAID PRINCIPAL SHALL well and faithfully perform each and every condition of such 
contract; and indemnify the Obligee against all damage suffered by failure to perform such contract 
according to the provisions thereof and in accordance with the plans, details, specifications, and bills 
of material therefore; and shall pay all lawful claims of subcontractors, materialmen, and laborers, for 
labor performed and materials furnished in the carrying forward, performing, or completing of said 
contract:  we agreeing and assenting that this undertaking shall be for benefit of any materialman or 
laborer having a just claim, as well as for the Obligee herein; THEN THIS OBLIGATION SHALL  
be void; otherwise the same shall remain in full force and effect; it being expressly understood and 
agreed that the liability of the Surety for any and all claims hereunder shall in no event exceed the 
penal amount of this obligation as herein stated. 

THE SAID surety hereby stipulates and agrees that no modifications, omissions, or additions, in or to 
the terms of said contract or in or to the plans and specifications therefor shall in any wise affect the 
obligations of said surety on its bond, and it does hereby waive notice of any such modifications, 
omissions or additions to the terms of the contract or to the work or to the specifications. 

SIGNED AND SEALED this _____ day of ___________ 2019. 

____________________________   _______________________________ 
 PRINCIPAL       SURETY 

By: ______________________  By: _______________________________ 
        Attorney-in-fact  

Title: _____________________ 

         

 

       Surety Agent's Name and Address: 

       ______________________________ 

       ______________________________ 

       _______________________________ 
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 SECTION 00280 - PERFORMANCE BOND 

KNOW ALL MEN BY THESE PRESENTS: that 

______________________________________________________________________ 
    (Name of Contractor) 

______________________________________________________________________ 
    (Address of Contractor) 

a _________________________________________, hereinafter called 
 (Corporation, Partnership or Individual) 

Principal, and __________________________________________________________ 
    (Name of Surety) 

______________________________________________________________________ 

    (Address of Surety) 

hereinafter called Surety, are held and firmly bound unto 

 WARREN COUNTY OHIO, BOARD OF COMMISSIONERS  
 406 Justice Drive 
 Lebanon, OH  45036 

hereinafter called OWNER, in the penal sum of _____________ Dollars, $(______________) in 
lawful money of the United States, for the payment of which sum well and truly to be made, we bind 
ourselves, successors, and assigns, jointly and severally, firmly by these presents. 

THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain 
contract with the OWNER, dated the __________________ day of _______________, 2019, a copy 
of which is hereto attached and made a part hereof for the construction of: 

LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT 

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the 
undertakings, covenants, terms, conditions, and agreements of said contract during the original term 
thereof, and any extensions thereof which may be granted by the OWNER, with or without notice to 
the Surety and during the guaranty period(s), and if he shall satisfy all claims and demands incurred 
under such contract, and shall fully indemnify and save harmless the OWNER from all costs and 
damages which it may suffer by reason of failure to do so, and shall reimburse and repay the OWNER 
all outlay and expense which the OWNER may incur in making good any default, then this obligation 
shall be void; otherwise to remain in full force and effect.   

PROVIDED, FURTHER, that the said surety, for value received, hereby stipulates and agrees that no 
change, extension of time, alteration or addition of the terms of the contract or the WORK to be 
performed thereunder or the SPECIFICATIONS accompanying the same shall in any way affect its 
obligation on this BOND, and it does hereby waive notice of any such change, extension of time, 
alteration or addition to the terms of the contract or to the WORK or to the SPECIFICATIONS. 
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PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR 
shall abridge the right of any beneficiary hereunder, whose claim may be unsatisfied. 

IN WITNESS WHEREOF, this instrument is executed in counterparts, each one of which shall be 
deemed an original, this the ________ day of ____________ 2019. 

 

ATTEST:     _______________________________ 

        (Principal) 

 

____________________________  By ____________________________ 
(SEAL) 

____________________________  ______________________________ 

____________________________  ______________________________ 

ATTEST: 

____________________________  ______________________________ 
 (SEAL)      (Surety) 

____________________________  ______________________________ 

____________________________  ______________________________ 

 

 

 

IMPORTANT:  Pursuant to Ohio Revised Code §122.87(A) defines surety company as, “. . .  a 
company that is authorized by the department of insurance to issue bonds as a surety”.  
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 SECTION 00300 - EXPERIENCE STATEMENT 

The Bidder is required to state in detail in the space provided below, what work he has done of a 
character similar to that included in the proposed contract, to give references and such other detailed 
information as will enable the Owner to judge of his responsibility, experience, skill and financial 
standing. Completion of this statement is required and must be submitted with the Bid in order to 
qualify for consideration for award of contract. 

SUBMITTED FOR: 

LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT  

SUBMITTED BY: 

Name:              
(Print or Type Name of Bidder) 

(A Corporation/A Partnership/An Individual) 
[Bidder to strike out inapplicable terms.] 

 

Address:            

The undersigned certifies under oath the truth and correctness of all statements and of all answers to 
questions made hereinafter. 

(Note:  Attach Separate Sheets as Required) 

1.0 How many years has your organization been in business as a contractor?  

 __________________________________ 

2.0 How many years has your organization been in business under its present name?  

 _____________________________ 

3.0 Has any construction contracts to which you have been a party been terminated by the owner; 
have you ever terminated work on a project prior to its completion for any reason; has any 
surety which issued a performance bond on your behalf ever completed the work in its own 
name or financed such completion on your behalf; has any surety expended any monies in 
connection with a contract for which they furnished a bond on your behalf?  If the answer to 
any portion of this question is "yes", please furnish details of all such occurrences including 
name, address, phone number, and contact person of owner, architect or engineer, and surety, 
and name and date of project. 

No  ____________ Yes ____________, If yes, attach details described above. 
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4.0 Has any officer or partner of your organization ever been an officer or partner of another 
organization that had any construction contracts terminated by the owner; terminated work on 
a project prior to its completion for any reason; had any surety which issued a performance 
bond complete the work in its own name or financed such completion; or had any surety 
expend any monies in connection with a contract for which they furnished a bond?  If the 
answer to any portion of this question is "yes", please furnish details of all such occurrences 
including name, address, phone number, and contact person of owner, architect or engineer, 
and surety, and name and date of project. 

No  ____________ Yes ____________, If yes, attach details described above. 

5.0 List name of project, owner, contract amount, percent complete and scheduled completion of 
the major construction projects your organization has in process on this date. 

6.0 List name of project, owner, contract amount, date of completion and percent of work with 
own forces of construction ainting projects of the same general nature as this project which 
your organization has completed in the past five years. 

7.0 Have you personally inspected the site of the proposed work? Describe any anticipated 
problems with the site and your proposed solutions? 

8.0 List name, address and telephone number of a reference for each project listed under Items 5.0 
and 6.0, above. 

9.0 List name and experience of the principal individuals of your organization. 
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10.0 List the states in which your organization is legally qualified to do business. 

             

             

             

             

             

11.0 List name, address and telephone number of an individual who represents each of the 
following and whom OWNER may contact for a financial reference: 

11.1 A surety: 

Name            

Contact           

Address           

                                           Phone No.      

Financial Reference          

11.2 A bank: 

Name            

Contact           

Address           

                                           Phone No.      

Financial Reference          

11.3 A major material supplier: 

Name            

Contact            

Address           

Phone No.           
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Financial Reference          

12.0 Dated at      , this    day of                          , 2019. 

      (Print or Type Name of Bidder) 

      By:         

 

(Seal, if corporation) 

-------------------------------------(Affidavit for Individual)------------------------------------- 

__________________________, being duly sworn, deposes and says that all of the foregoing 
qualification information is true, complete, and accurate. 

 

------------------------------------(Affidavit for Partnership)------------------------------------ 

__________________________, being duly sworn, deposes and says that he/she is a member of the 
partnership of          and that all of the foregoing 
qualification information is true, complete, and accurate. 

 

------------------------------------(Affidavit for Corporation)------------------------------------ 

_________________________, being duly sworn, deposes and says that he/she is    
    of        , and that all of 
     (Full name of Corporation) 

the foregoing qualification information is true, complete, and accurate. 

 

-----------------------------------(Affidavit for Joint Venture)----------------------------------- 

 ____________________________ and       , being duly 
sworn, deposes and says that they are members of                   

                  (Full Name of Joint Venture) 

 

, and that all of the foregoing qualification information is true, complete, and accurate. 
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--------------------------------------(Acknowledgment)-------------------------------------- 

__________________________________, being duly sworn, deposes and says that he/she is  

 of       ; that he/she is duly authorized to make the foregoing 

                         (Name of Bidder) 

affidavit and that he/she makes it on behalf of (    ) himself/herself; (    ) said partnership; (    ) said 
corporation. 

 

Sworn to before me this     day of    , 2019, in the County of  
    , State of     . 

             (Notary Public) 

My commission expires       

(Seal) 

 

END OF SECTION 
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SECTION 00320 - AFFIDAVIT OF NON-DELINQUENCY OF REAL AND/OR PERSONAL 
PROPERTY TAX 

THIS SECTION SHOULD BE FULLY COMPLETED WHETHER OR NOT YOU AS A 
VENDOR/CONTRACTOR OWN PROPERTY IN WARREN COUNTY, OHIO.  

STATE OF ________________________________) 
       ) SS: 
COUNTY OF ______________________________ ) 

_____________________________________________ being duly cautioned and sworn, states as 
follows: 

 1.  That he is  ___________________________________________ of 
      (Title) 

   ___________________________________________ 
     (Name of Contracting Party) 
 
 2.  That ___________________________________ is not presently charged with any 
    (Name of Contracting Party) 

delinquent Real and/or Personal property taxes on the general tax list of Real and/or 
Personal property of Warren County. 

  
     -OR- 
 
 1.  That ___________________________________ is charged with delinquent Real and/or 
   (Name of Contracting Party) 

Personal property tax on the general tax list of Real and/or Personal property of Warren 
County.  The amount of delinquent Real and/or Personal property tax due and unpaid 
including any due and unpaid penalty and interest is:  

$________________________________________ 
 
Further, affiant states not. 
     ________________________________ 
       Affiant 
 
Sworn to and subscribed in my presence this ____ day of _____________ 2019. 
 
     ________________________________ 
       Notary Public 
 
This instrument was prepared by _________________________. 
 
Note to Fiscal Office:  If any Real and/or Personal property taxes are delinquent, you must send a copy 
of this statement to the County Treasurer within 30 days of the date it is submitted.  
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WARNING:  MAKING A FALSE STATEMENT ON THIS AFFIDAVIT MAY BE PUNISHABLE 
BY A FINE AND/OR IMPRISONMENT 
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SECTION 00340 - EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS, BID 
CONDITIONS, NON-DISCRIMINATION, AND EQUAL EMPLOYMENT OPPORTUNITY 

AFFIDAVIT 

 

CERTIFICATE OF COMPLIANCE FOR EEO PURPOSES:  (This section applies only to those 
projects that are funded by Federal and State monies) 

All bidders on the project shall submit together with their bid, a copy of a valid Certificate of 
Compliance for Equal Employment Opportunity purposes contained herein. 

A copy of the Certificate of Compliance is enclosed with this bid response?    

_____ Yes _____ No 

BIDDER'S EEO COVENANTS: 

Throughout its performance of any contract awarded to it on this project, the bidder agrees to the 
following covenants: 

1. The contractor will not discriminate against any employee or applicant for employment 
because of race, color, religion, national origin, ancestry or sex.  The contractor will take 
affirmative action to ensure that applicants are employed, and that employees are treated 
during employment without regard to their race, color, religion, national origin, ancestry of 
sex.  Such action shall include, but is not limited to, the following:  Employment, upgrading, 
demotion, or transfer; recruitment or recruitment advertising; layoff or termination; rates of 
pay or other forms of compensation; and selection for training, including apprenticeship. 

 The contractor agrees to post in conspicuous places, available to employees and applicants for 
employment, notices to be provided setting forth the provisions of this nondiscrimination 
clause. 

2. The contractor will in all solicitations or advertisements for employees placed by or on behalf 
of the prime contractor, state that all qualified applicants will receive consideration for 
employment without regard to race, color, religion, national origin, ancestry or sex. 

3. The contractor agrees to fully cooperate with the County, the State Equal Employment 
Opportunity Coordinator and with any other official or agency, or the State or Federal 
government which seeks to eliminate unlawful employment discrimination, and with all other 
State and Federal efforts to assure equal employment practices under its contract and the 
contractor shall comply promptly with all requests and directions from the County, the State 
Equal Opportunity Coordinator and any of the State of Ohio officials and agencies in this 
regard, both before and during construction. 

4. Full cooperation as expressed in clause (3), above, shall include, but not be limited to, being a 
witness and permitting employees to be witnesses and complainants in any proceedings 
involving questions of unlawful employment practices, furnishing all information requested by 
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the County and the State Equal Employment Opportunity Coordinator, and permitting access 
to its books, records, and accounts by the County and the State Equal Employment 
Opportunity Coordinator for purposes of investigation to ascertain compliance with applicable 
rules, regulations and orders. 

5. In the event of the contractor's noncompliance with the nondiscrimination clauses of its 
contract or with any of the said rules, regulations, or orders, its contract may be canceled, 
terminated, or suspended in whole or in part and the contractor may be declared ineligible for 
further County construction contracts. 

 In the event that is contract is terminated for a material breach of EEO requirements, the 
contractor shall become liable for any and all damages which shall accrue to the County as a 
result of said breach. 

6. The contractor will require the inclusion of language reflecting these same six covenants 
within every subcontract or purchase order it executes in the performance of its contract unless 
exempted by rules, regulations or orders of the State Equal Employment Opportunity 
Coordinator so that these provisions will be binding upon each subcontractor or vendor.  The 
contractor will take such as the County may direct as a means of enforcing such provisions, 
including sanctions for noncompliance; provided, however, that in any litigation with a 
subcontractor, vendor or other party as a result of such direction by the County, the contractor 
may be requested to protect the interests of the County. 

The bidder hereby adopts the foregoing covenants? 

_____ Yes _____ No 

 

PLEASE NOTE:  The bidder's failure to adopt the Bidder's EEO Covenants, and complete the 
foregoing certification will cause the bidder's proposal to be rejected as being non-responsive. 
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CERTIFICATE OF COMPLIANCE NON-DISCRIMINATION AND EQUAL EMPLOYMENT 
OPPORTUNITY AFFIDAVIT (CONTRACTOR) 

 
STATE OF ______________________________) 
       ) SS: 
COUNTY OF  ______________________________) 
 
_____________________________ being first duly sworn, deposes and  
 
says that he _______________________ of ________________________________________  
 

the party who made the foregoing proposal; that such party as bidder does not and shall not 
discriminate against any employee or applicant for employment because of race, religion, color, sex, 
or national origin.  If awarded the bid and contract under this proposal, said party shall take affirmative 
action to insure that applicants are employed and that employees are treated, during employment, 
without regard to their race, religion, color, sex, or national origin.  If successful as the lowest and best 
bidder under the foregoing proposal, this party shall post non-discrimination notices in conspicuous 
places available to employees and applicants for employment setting forth the provisions of this 
affidavit. 

Furthermore, said party agrees to abide by the assurances found in Section 153.54 of the Ohio Revised 
Code in the Contract Provisions with the Owner if selected as the successful bidder by the Owner. 

      __________________________________ 
      Signature 
 
      __________________________________ 
      Affiant 
 
      __________________________________ 
      Company/Corporation 
 
      __________________________________ 
      Address 
 
      __________________________________ 
      City/State/Zip Code 
 
Sworn to and subscribed before me this ______ day of ___________, 2019. 
 
      __________________________________ 
(seal)      Notary 
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CERTIFICATE OF COMPLIANCE NON-DISCRIMINATION AND EQUAL EMPLOYMENT 
OPPORTUNITY AFFIDAVIT (SUB CONTRACTOR) 

 
STATE OF ________________________________ ) 
       ) SS: 
COUNTY OF ______________________________) 
 
_____________________________ being first duly sworn, deposes and  
 
says that he _______________________ of _________________________  
 

the party who made the foregoing proposal; that such party as bidder does not and shall not 
discriminate against any employee or applicant for employment because of race, religion, color, sex, 
or national origin.  If awarded the bid and contract under this proposal, said party shall take affirmative 
action to insure that applicants are employed and that employees are treated, during employment, 
without regard to their race, religion, color, sex, or national origin.  If successful as the lowest and best 
bidder under the foregoing proposal, this party shall post non-discrimination notices in conspicuous 
places available to employees and applicants for employment setting forth the provisions of this 
affidavit. 

Furthermore, said party agrees to abide by the assurances found in Section 153.54 of the Ohio Revised 
Code in the Contract Provisions with the Owner if selected as the successful bidder by the Owner. 

      __________________________________ 
      Signature 
 
      __________________________________ 
      Affiant 
 
      __________________________________ 
      Company/Corporation 
 
      __________________________________ 
      Address 
 
      __________________________________ 
      City/State/Zip Code 
 
Sworn to and subscribed before me this ______ day of ___________, 2019. 
 
      __________________________________ 
(seal)      Notary
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SECTION 00360 - FINDINGS FOR RECOVERY AFFIDAVIT 

 
STATE OF      
COUNTY OF     , SS: 
 

     , upon being duly cautioned and sworn, hereby states the 
following based on personal knowledge: 

1) That he/she is      (title), of       
(name of bidder) and authorized to execute this affidavit; and,  

2) That        (name of bidder) is not a person or 
entity against whom a finding for recovery has been issued by the Auditor of State, 
which finding for recovery is unresolved as defined in Ohio Revised Code [General 
Provisions] Section 9.24 (B); and, 

3) That        (name of bidder) does not appear in the 
database of unresolved findings of recovery maintained by the Auditor of State 
pursuant to Ohio Revised Code [General Provisions] Section 9.24 (D). 

 

        

              
       Affiant 
 
 Sworn to and subscribed in my presence this        day of   , 2019. 
 
 
              
       Notary Public 
My Commission expires:     
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SECTION 00400 - CONTRACT 
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SECTION 00400 - CONTRACT 

THIS AGREEMENT, made this ______ day of ___________, 2019, with the Warren County Board 
of Commissioners, 406 Justice Drive, Lebanon, Ohio, hereinafter called "Owner" and 
CONTRACTOR NAME AND ADDRESS HERE doing businesses as (an individual, partner, a 
corporation) hereinafter called "Contractor." 

WITNESSETH:  That for and in consideration of the payments and agreements hereinafter mentioned, 
to be made and performed by the Owner, the Contractor hereby agrees with the Owner to commence 
and complete the construction described as follows: 

LOWER LITTLE MIAMI WWTP SEWER MAINTENANCE BUILDING PROJECT  

hereinafter called the project, for the sum of $AMOUNT AND WRITE IT OUT HERE, and all 
work in connection therewith, under the terms as stated in the Conditions of the Contract; and as his 
(its or their) own proper cost and expense furnish all the materials, supplies, machinery, equipment, 
tools, superintendence, labor insurance, and other accessories and services necessary to complete the 
said project in accordance with the conditions and prices stated in the Proposal, Conditions of the 
Contract, the Specifications and Contract Documents.  "Contract Documents" means and includes the 
following: 

ADDENDUMS 
VOLUME I 
VOLUME I – PROJECT MANUAL 
SECTION 00040 –INVITATION TO BIDDERS   
SECTION 00100 –BID PROPOSAL 
SECTION 00120 –EXCEPTION SHEET 
SECTION 00130 –BIDDER IDENTIFICATION  
SECTION 00200 –GENERAL INSTRUCTIONS TO BIDDERS 
SECTION 00220 –NONCOLLUSION AFFIDAVIT  
SECTION 00240 –BONDING AND INSURANCE REQUIREMENTS 
SECTION 00300 –BID GUARANTY AND CONTRACT BOND  
SECTION 00320 –AFFIDAVIT OF NON-DELINQUENCY OF REAL AND/OR  

PERSONAL PROPERTY TAX 
SECTION 00340 –EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS,  

BID CONDITIONS, NON-DISCRIMINATION, AND EQUAL EMPLOYMENT 
OPPORTUNITY AFFIDAVIT  

SECTION 00360 –FINDINGS FOR RECOVERY AFFIDAVIT 
SECTION 00400 –CONTRACT 
SECTION 00500 –WAGE RATE DETERMINATION 
SECTION 00700 –GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT 
SECTION 00730 –TECHNICAL SPECIFICATIONS
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CONTRACTOR hereby agrees to commence work under this contract on or before a date to be 
specified in a Written "Notice to Proceed" of the OWNER and shall complete all work within the 
following requirements: 

a. Substantial completion shall be within 240 days from Notice to Proceed. 

b. Final completion, site restoration work complete, and Contract Closeout shall be within 270 
days from Notice to Proceed. 

Contractor also agrees to pay as liquidated damages, the sum of $1,000.00 for each consecutive 
calendar day thereafter.  

This Agreement may be terminated by either party upon written notice in the event of substantial 
failure by the other party to perform in accordance with the terms of this Agreement.  The 
nonperforming party shall have fifteen calendar days from the date of the termination notice to cure or 
to submit a plan for cure acceptable to the other party. 

OWNER may terminate or suspend performance of this Agreement for OWNER'S convenience upon 
written notice to the CONTRACTOR.  CONTRACTOR shall terminate or suspend performance of 
the services/work on a schedule acceptable to the OWNER. 

The CONTRACTOR will indemnify and save the OWNER, their officers and employees, harmless 
from loss, expenses, costs, reasonable attorneys fees, litigation expenses, suits at law or in equity, 
causes of action, actions, damages, and obligations arising from (a) negligent, reckless or willful and 
wanton acts, errors or omissions by CONTRACTOR, its agents, employees, licensees, consultants, or 
subconsultants; (b) the failure of the CONTRACTOR, its agents, employees, licensees, consultants or 
subconsultants to observe the applicable standard of care in providing services pursuant to this 
agreement; (c) the intentional misconduct of the CONTRACTOR, its agents, employees, licensees, 
consultants, or subconsultants that result in injury to persons or damage to property for which the 
OWNER may be held legally liable. 

The CONTRACTOR does hereby agree to indemnify and hold the OWNER harmless for any and all 
sums for which the OWNER may be required to pay or for which the OWNER may be held 
responsible for failure of the CONTRACTOR or any subcontractors to pay the prevailing wage upon 
this project. 

The OWNER agrees to pay the CONTRACTOR in the manner and at such times as set forth in the 
General Provisions such amounts as required by the Contract Documents. 

This Contract shall be construed under the laws of the State of Ohio, and the parties hereby 
stipulate to the venue for any and all claims, disputes, interpretations, litigation of any kind arising 
out of this Contract being exclusively in the Warren County, Ohio Court of Common Pleas (unless 
both parties mutually agree in writing to alternate dispute resolution), as well as waiving any right 
to bring or remove such matters in or to any other state or federal court.   
 

This Agreement shall be binding upon all parties hereto and their respective heirs, executors, 
administrators, successors, and assigns. 

Contractor shall bind every subcontractor to, and every subcontractor must agree to be bound by the 
terms of, this Agreement, as far as applicable to the subcontractor's work particularly pertaining to 
Prevailing Wages and EEO requirements.  Nothing contained in this Agreement shall create any 
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contractual relationship between any subcontractor and Owner, nor create any obligations on the part 
of the Owner to pay or see to the payment of any sums to any subcontractor. 

IN WITNESS WHEREOF, the parties hereto have executed, or caused to be executed by their duly 
authorized officials, this Agreement in two counterparts, each of which shall be deemed an original on 
the date first above written. 

     WARREN COUNTY BOARD OF COMMISSIONERS 
        (Owner) 

     ________________________________   
     Shannon Jones, President 

ATTEST: 

     ________________________________ 
     David G. Young 

      

____________________  _________________________________ 
Name     Tom Grossmann  

 

(Seal) 
ATTEST:    CONTRACTOR NAME HERE 
       (Contractor) 

__________________________ By: ______________________________ 
       Name  

     _________________________________ 
Title 

Approved as to Form: 

___________________________ 
Assistant Prosecutor 
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SECTION 00500 - WAGE RATE DETERMINATION 

 
PART 1  GENERAL 

1.01 PREVAILING WAGES 

Prevailing wage rates for the State of Ohio apply to this project.  Contractors and 
Subcontractor(s) shall conform to the State of Ohio Department of Labor requirements, 
guidelines, and laws.  Included in this section is a list of the Ohio Prevailing Wage Rates 
available at the time of publication.  It is the responsibility of the Contractor and 
Subcontractor(s) to verify the wage rates prior to bidding and throughout the project.  A 
complete list of Ohio Prevailing Wage Rates is available at the Ohio Wage and Hour website 
or from the Ohio Department of Commerce Wage and Hour Bureau. 
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SECTION 00700 – STANDARD GENERAL CONDITIONS OF THE CONSTRUCTION CONTRACT 

PART 1  GENERAL 

1.01 GENERAL CONDITIONS 

The Warren County Water and Sewer Department has adopted the Standard General Conditions of 
the Construction Contract prepared by the Engineers Joint Contract Documents Committee and issued 
and published jointly by the American Consulting Engineers Council, the National Society of 
Professional Engineers, and the American Society of Civil Engineers.  This document, contained 
herein, shall be made part of the Contract and shall be used during the performance of the work. 

 

 

 
 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 
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This document has important legal consequences; consultation with an attorney is encouraged with respect to its use or 
modification. This document should be adapted to the particular circumstances of the contemplated Project and the 
Controlling Law. 
 
 
 
 
 

STANDARD 
GENERAL CONDITIONS 

OF THE  
CONSTRUCTION CONTRACT 

 
Prepared by 

 
ENGINEERS JOINT CONTRACT DOCUMENTS COMMITTEE 

 
and 

 
Issued and Published Jointly By 

 
 

            
 
 

PROFESSIONAL ENGINEERS IN PRIVATE PRACTICE 
a practice division of the 

NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS 
___________________ 

 
AMERICAN COUNCIL OF ENGINEERING COMPANIES 

___________________ 
 

AMERICAN SOCIETY OF CIVIL ENGINEERS 
 
 

This document has been approved and endorsed by 
 
 
 
 
 
 

The Associated General Contractors of America 
 
 
 

 
 
 

Construction Specifications Institute 
 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 
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Copyright ©2002 
 

National Society of Professional Engineers 
1420 King Street, Alexandria, VA 22314 

 
American Council of Engineering Companies 

1015 15th Street, N.W., Washington, DC 20005 
 

American Society of Civil Engineers 
1801 Alexander Bell Drive, Reston, VA  20191-4400 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

These General Conditions have been prepared for use with the Suggested Forms of Agreement Between Owner and 
Contractor Nos. C-520 or C-525 (2002 Editions). Their provisions are interrelated and a change in one may necessitate a 
change in the other. Comments concerning their usage are contained in the EJCDC Construction Documents, General and 
Instructions (No. C-001) (2002 Edition). For guidance in the preparation of Supplementary Conditions, see Guide to the 
Preparation of Supplementary Conditions (No. C-800) (2002 Edition). 
 
 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
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GENERAL CONDITIONS 
 
ARTICLE 1 - DEFINITIONS AND TERMINOLOGY 
 
 
1.01 Defined Terms 
 
A.  Wherever used in the Bidding Requirements or 
Contract Documents and printed with initial capital 
letters, the terms listed below will have the meanings 
indicated which are applicable to both the singular and 
plural thereof. In addition to terms specifically defined, 
terms with initial capital letters in the Contract 
Documents include references to identified articles and 
paragraphs, and the titles of other documents or forms. 
 
 1. Addenda--Written or graphic instruments issued 
prior to the opening of Bids which clarify, correct, or 
change the Bidding Requirements or the proposed 
Contract Documents. 
 
 2. Agreement--The written instrument which is 
evidence of the agreement between Owner and Contractor 
covering the Work.  
 
 3. Application for Payment--The form acceptable to 
Engineer which is to be used by Contractor during the 
course of the Work in requesting progress or final 
payments and which is to be accompanied by such 
supporting documentation as is required by the Contract 
Documents. 
 
 4. Asbestos--Any material that contains more than 
one percent asbestos and is friable or is releasing asbestos 
fibers into the air above current action levels established 
by the United States Occupational Safety and Health 
Administration. 
 
 5. Bid--The offer or proposal of a Bidder submitted 
on the prescribed form setting forth the prices for the 
Work to be performed. 
 
 6. Bidder--The individual or entity who submits a 
Bid directly to Owner. 
 
 7. Bidding Documents--The Bidding Requirements 
and the proposed Contract Documents (including all 
Addenda).  
 
 8. Bidding Requirements--The Advertisement or 
Invitation to Bid, Instructions to Bidders, bid security of 
acceptable form, if any, and the Bid Form with any 
supplements. 
 

 9. Change Order--A document recommended by 
Engineer which is signed by Contractor and Owner and 
authorizes an addition, deletion, or revision in the Work 
or an adjustment in the Contract Price or the Contract 
Times, issued on or after the Effective Date of the 
Agreement.  
 
 10. Claim--A demand or assertion by Owner or 
Contractor seeking an adjustment of Contract Price or 
Contract Times, or both, or other relief with respect to the 
terms of the Contract. A demand for money or services by 
a third party is not a Claim. 
 
 11. Contract--The entire and integrated written 
agreement between the Owner and Contractor concerning 
the Work. The Contract supersedes prior negotiations, 
representations, or agreements, whether written or oral. 
 
 12. Contract Documents-- Those items so designated 
in the Agreement. Only printed or hard copies of the 
items listed in the Agreement are Contract Documents. 
Approved Shop Drawings, other Contractor’s submittals, 
and the reports and drawings of subsurface and physical 
conditions are not Contract Documents. 
 
 13. Contract Price--The moneys payable by Owner 
to Contractor for completion of the Work in accordance 
with the Contract Documents as stated in the Agreement 
(subject to the provisions of Paragraph 11.03 in the case 
of Unit Price Work). 
 
 14. Contract Times--The number of days or the dates 
stated in the Agreement to: (i) achieve Milestones, if any, 
(ii) achieve Substantial Completion; and (iii) complete the 
Work so that it is ready for final payment as evidenced by 
Engineer’s written recommendation of final payment.  
 
 15. Contractor--The individual or entity with whom 
Owner has entered into the Agreement. 
 
 16. Cost of the Work--See Paragraph 11.01.A for 
definition. 
 
 17. Drawings--That part of the Contract Documents 
prepared or approved by Engineer which graphically 
shows the scope, extent, and character of the Work to be 
performed by Contractor. Shop Drawings and other 
Contractor submittals are not Drawings as so defined. 
 
 18. Effective Date of the Agreement--The date 
indicated in the Agreement on which it becomes effective, 
but if no such date is indicated, it means the date on 
which the Agreement is signed and delivered by the last 
of the two parties to sign and deliver. 
 
 19. Engineer--The individual or entity named as 
such in the Agreement. 
 
 20. Field Order--A written order issued by Engineer 
which requires minor changes in the Work but which does 
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not involve a change in the Contract Price or the Contract 
Times. 
 
 21. General Requirements--Sections of Division 1 of 
the Specifications. The General Requirements pertain to 
all sections of the Specifications. 
 
 22.  Hazardous Environmental Condition--The 
presence at the Site of Asbestos, PCBs, Petroleum, 
Hazardous Waste, or Radioactive Material in such 
quantities or circumstances that may present a substantial 
danger to persons or property exposed thereto in 
connection with the Work. 
 
 23. Hazardous Waste--The term Hazardous Waste 
shall have the meaning provided in Section 1004 of the 
Solid Waste Disposal Act (42 USC Section 6903) as 
amended from time to time. 
 
 24. Laws and Regulations; Laws or Regulations--
Any and all applicable laws, rules, regulations, ordinanc-
es, codes, and orders of any and all governmental bodies, 
agencies, authorities, and courts having jurisdiction. 
 
 25. Liens--Charges, security interests, or 
encumbrances upon Project funds, real property, or 
personal property. 
 
 26. Milestone--A principal event specified in the 
Contract Documents relating to an intermediate comple-
tion date or time prior to Substantial Completion of all the 
Work. 
 
 27. Notice of Award--The written notice by Owner 
to the Successful Bidder stating that upon timely 
compliance by the Successful Bidder with the conditions 
precedent listed therein, Owner will sign and deliver the 
Agreement. 
 
 28. Notice to Proceed--A written notice given by 
Owner to Contractor fixing the date on which the Con-
tract Times will commence to run and on which 
Contractor shall start to perform the Work under the 
Contract Documents. 
 
 29. Owner--The individual or entity with whom 
Contractor has entered into the Agreement and for whom 
the Work is to be performed. 
 
 30. PCBs--Polychlorinated biphenyls. 
 
 31. Petroleum--Petroleum, including crude oil or any 
fraction thereof which is liquid at standard conditions of 
temperature and pressure (60 degrees Fahrenheit and 14.7 
pounds per square inch absolute), such as oil, petroleum, 
fuel oil, oil sludge, oil refuse, gasoline, kerosene, and oil 
mixed with other non-Hazardous Waste and crude oils. 
 
 32. Progress Schedule--A schedule, prepared and 
maintained by Contractor, describing the sequence and 

duration of the activities comprising the Contractor’s plan 
to accomplish the Work within the Contract Times. 
 
 33. Project--The total construction of which the 
Work to be performed under the Contract Documents may 
be the whole, or a part. 
 
 34. Project Manual--The bound documentary 
information prepared for bidding and constructing the 
Work. A listing of the contents of the Project Manual, 
which may be bound in one or more volumes, is 
contained in the table(s) of contents. 
 
 35. Radioactive Material--Source, special nuclear, or 
byproduct material as defined by the Atomic Energy Act 
of 1954 (42 USC Section 2011 et seq.) as amended from 
time to time. 
 
 36. Related Entity -- An officer, director, partner, 
employee, agent, consultant, or subcontractor. 
 
 37. Resident Project Representative--The authorized 
representative of Engineer who may be assigned to the 
Site or any part thereof. 
 
 38. Samples--Physical examples of materials, 
equipment, or workmanship that are representative of 
some portion of the Work and which establish the 
standards by which such portion of the Work will be 
judged. 
 
 39. Schedule of Submittals--A schedule, prepared 
and maintained by Contractor, of required submittals and 
the time requirements to support scheduled performance 
of related construction activities. 
 
 40. Schedule of Values--A schedule, prepared and 
maintained by Contractor, allocating portions of the 
Contract Price to various portions of the Work and used 
as the basis for reviewing Contractor’s Applications for 
Payment. 
  
 41. Shop Drawings--All drawings, diagrams, 
illustrations, schedules, and other data or information 
which are specifically prepared or assembled by or for 
Contractor and submitted by Contractor to illustrate some 
portion of the Work. 
 
 42. Site--Lands or areas indicated in the Contract 
Documents as being furnished by Owner upon which the 
Work is to be performed, including rights-of-way and 
easements for access thereto, and such other lands 
furnished by Owner which are designated for the use of 
Contractor. 
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 43. Specifications--That part of the Contract 
Documents consisting of written requirements for 
materials, equipment, systems, standards and 
workmanship as applied to the Work, and certain 
administrative requirements and procedural matters 
applicable thereto. 
 
 
 44. Subcontractor--An individual or entity having a 
direct contract with Contractor or with any other 
Subcontractor for the performance of a part of the Work 
at the Site. 
 
 45. Substantial Completion--The time at which the 
Work (or a specified part thereof) has progressed to the 
point where, in the opinion of Engineer, the Work (or a 
specified part thereof) is sufficiently complete, in 
accordance with the Contract Documents, so that the 
Work (or a specified part thereof) can be utilized for the 
purposes for which it is intended. The terms “substantially 
complete” and “substantially completed” as applied to all 
or part of the Work refer to Substantial Completion 
thereof. 
 
 46. Successful Bidder--The Bidder submitting a 
responsive Bid to whom Owner makes an award. 
 
 47. Supplementary Conditions--That part of the 
Contract Documents which amends or supplements these 
General Conditions. 
 
 48. Supplier--A manufacturer, fabricator, supplier, 
distributor, materialman, or vendor having a direct 
contract with Contractor or with any Subcontractor to 
furnish materials or equipment to be incorporated in the 
Work by Contractor or any Subcontractor. 
 
 49. Underground Facilities--All underground 
pipelines, conduits, ducts, cables, wires, manholes, vaults, 
tanks, tunnels, or other such facilities or attachments, and 
any encasements containing such facilities, including 
those that convey electricity, gases, steam, liquid 
petroleum products, telephone or other communications, 
cable television, water, wastewater, storm water, other 
liquids or chemicals, or traffic or other control systems.  
 
 50. Unit Price Work--Work to be paid for on the 
basis of unit prices. 
 
 51. Work--The entire construction or the various 
separately identifiable parts thereof required to be 
provided under the Contract Documents. Work includes 
and is the result of performing or providing all labor, 
services, and documentation necessary to produce such 
construction, and furnishing, installing, and incorporating 
all materials and equipment into such construction, all as 
required by the Contract Documents. 
 
 52. Work Change Directive--A written statement to 
Contractor issued on or after the Effective Date of the 
Agreement and signed by Owner and recommended by 

Engineer ordering an addition, deletion, or revision in the 
Work, or responding to differing or unforeseen subsurface 
or physical conditions under which the Work is to be 
performed or to emergencies. A Work Change Directive 
will not change the Contract Price or the Contract Times 
but is evidence that the parties expect that the change 
ordered or documented by a Work Change Directive will 
be incorporated in a subsequently issued Change Order 
following negotiations by the parties as to its effect, if 
any, on the Contract Price or Contract Times. 
 
1.02 Terminology 
 
A. The following words or terms are not defined but, 
when used in the Bidding Requirements or Contract 
Documents, have the following meaning. 
 
B.  Intent of Certain Terms or Adjectives 
 

1. The Contract Documents include the terms “as 
allowed,” “as approved,” “as ordered”, “as directed” 
or terms of like effect or import to authorize an 
exercise of professional judgment by Engineer. In 
addition, the adjectives “reasonable,” “suitable,” 
“acceptable,” “proper,” “satisfactory,” or adjectives 
of like effect or import are used to describe an action 
or determination of Engineer as to the Work. It is 
intended that such exercise of professional judgment, 
action or determination will be solely to evaluate, in 
general, the Work for compliance with the require-
ments of and information in the Contract Documents 
and conformance with the design concept of the com-
pleted Project as a functioning whole as shown or 
indicated in the Contract Documents (unless there is 
a specific statement indicating otherwise). The use of 
any such term or adjective is not intended to and shall 
not be effective to assign to Engineer any duty or 
authority to supervise or direct the performance of 
the Work or any duty or authority to undertake 
responsibility contrary to the provisions of Paragraph 
9.09 or any other provision of the Contract 
Documents. 

 
C.  Day 
 
 1. The word “day” means a calendar day of 24 

hours measured from midnight to the next 
midnight. 

 
D.  Defective 

 
 1. The word “defective,” when modifying the word 

“Work,” refers to Work that is unsatisfactory, 
faulty, or deficient in that it:  

 
a.  does not conform to the Contract Documents, 
or 
 
b. does not meet the requirements of any 
applicable inspection, reference standard, test, or 
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approval referred to in the Contract Documents, 
or  
 
c. has been damaged prior to Engineer’s -
recommendation of final payment (unless 
responsibility for the protection thereof has been 
assumed by Owner at Substantial Completion in 
accordance with Paragraph 14.04 or 14.05). 

 
 
 
 
E.  Furnish, Install, Perform, Provide 
 

1. The word “furnish,” when used in connection 
with services, materials, or equipment, shall mean to 
supply and deliver said services, materials, or 
equipment to the Site (or some other specified 
location) ready for use or installation and in usable or 
operable condition. 

 
2. The word “install,” when used in connection 
with services, materials, or equipment, shall mean to 
put into use or place in final position said services, 
materials, or equipment complete and ready for 
intended use. 

 
3. The words “perform” or “provide,” when used in 
connection with services, materials, or equipment, 
shall mean to furnish and install said services, 
materials, or equipment complete and ready for 
intended use. 

 
4. When “furnish,” “install,” “perform,” or “pro-
vide” is not used in connection with services, 
materials, or equipment in a context clearly requiring 
an obligation of Contractor, “provide” is implied. 

 
F.  Unless stated otherwise in the Contract Documents, 
words or phrases which have a well-known technical or 
construction industry or trade meaning are used in the 
Contract Documents in accordance with such recognized 
meaning. 
 
 
ARTICLE 2 - PRELIMINARY MATTERS 
 
 
2.01 Delivery of Bonds and Evidence of Insurance 
 
A.  When Contractor delivers the executed counterparts of 
the Agreement to Owner, Contractor shall also deliver to 
Owner such bonds as Contractor may be required to 
furnish. 
 
B.  Evidence of Insurance: Before any Work at the Site is 
started, Contractor and Owner shall each deliver to the 
other, with copies to each additional insured identified in 
the Supplementary Conditions, certificates of insurance 
(and other evidence of insurance which either of them or 
any additional insured may reasonably request) which 

Contractor and Owner respectively are required to 
purchase and maintain in accordance with Article 5. 
 
2.02 Copies of Documents 
 
A.  Owner shall furnish to Contractor up to ten printed or 
hard copies of the Drawings and Project Manual. 
Additional copies will be furnished upon request at the 
cost of reproduction. 
 
2.03 Commencement of Contract Times; Notice to 
Proceed 
 
A. The Contract Times will commence to run on the 
thirtieth day after the Effective Date of the Agreement or, 
if a Notice to Proceed is given, on the day indicated in the 
Notice to Proceed. A Notice to Proceed may be given at 
any time within 30 days after the Effective Date of the 
Agreement. In no event will the Contract Times com-
mence to run later than the sixtieth day after the day of 
Bid opening or the thirtieth day after the Effective Date of 
the Agreement, whichever date is earlier. 
 
2.04 Starting the Work 
 
A. Contractor shall start to perform the Work on the date 
when the Contract Times commence to run. No Work 
shall be done at the Site prior to the date on which the 
Contract Times commence to run. 
 
2.05 Before Starting Construction 
 
A. Preliminary Schedules: Within 10 days after the 
Effective Date of the Agreement (unless otherwise speci-
fied in the General Requirements), Contractor shall 
submit to Engineer for timely review: 
 

1. a preliminary Progress Schedule; indicating the 
times (numbers of days or dates) for starting and 
completing the various stages of the Work, including 
any Milestones specified in the Contract Documents; 

 
 2. a preliminary Schedule of Submittals; and 
 

3. a preliminary Schedule of Values for all of the 
Work which includes quantities and prices of items 
which when added together equal the Contract Price 
and subdivides the Work into component parts in 
sufficient detail to serve as the basis for progress 
payments during performance of the Work. Such 
prices will include an appropriate amount of 
overhead and profit applicable to each item of Work. 

 
2.06 Preconstruction Conference 
 
A. Before any Work at the Site is started, a conference 
attended by Owner, Contractor, Engineer, and others as 
appropriate will be held to establish a working 
understanding among the parties as to the Work and to 
discuss the schedules referred to in Paragraph 2.05.A, 
procedures for handling Shop Drawings and other 
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submittals, processing Applications for Payment, and 
maintaining required records. 
 
2.07 Initial Acceptance of Schedules 
 
A. At least 10 days before submission of the first 
Application for Payment a conference attended by 
Contractor, Engineer, and others as appropriate will be 
held to review for acceptability to Engineer as provided 
below the schedules submitted in accordance with 
Paragraph 2.05.A. Contractor shall have an additional 10 
days to make corrections and adjustments and to complete 
and resubmit the schedules. No progress payment shall be 
made to Contractor until acceptable schedules are 
submitted to Engineer. 
 

1. The Progress Schedule will be acceptable to 
Engineer if it provides an orderly progression of the 
Work to completion within the Contract Times. Such 
acceptance will not impose on Engineer responsibil-
ity for the Progress Schedule, for sequencing, 
scheduling, or progress of the Work nor interfere 
with or relieve Contractor from Contractor’s full 
responsibility therefor. 

 
2. Contractor’s Schedule of Submittals will be 
acceptable to Engineer if it provides a workable 
arrangement for reviewing and processing the 
required submittals. 

 
3.  Contractor’s Schedule of Values will be accept-
able to Engineer as to form and substance if it 
provides a reasonable allocation of the Contract Price 
to component parts of the Work. 

 
 
ARTICLE 3 - CONTRACT DOCUMENTS: INTENT, 
AMENDING, REUSE 
 
 
3.01 Intent 
 
A.  The Contract Documents are complementary; what is 
required by one is as binding as if required by all.  
 
B.  It is the intent of the Contract Documents to describe a 
functionally complete Project (or part thereof) to be 
constructed in accordance with the Contract Documents. 
Any labor, documentation, services, materials, or equip-
ment that may reasonably be inferred from the Contract 
Documents or from prevailing custom or trade usage as 
being required to produce the intended result will be 
provided whether or not specifically called for at no 
additional cost to Owner. 
 
C. Clarifications and interpretations of the Contract 
Documents shall be issued by Engineer as provided in 
Article 9. 

 
3.02 Reference Standards 
 
A. Standards, Specifications, Codes, Laws, and 
Regulations 
 

1. Reference to standards, specifications, manuals, 
or codes of any technical society, organization, or 
association, or to Laws or Regulations, whether such 
reference be specific or by implication, shall mean 
the standard, specification, manual, code, or Laws or 
Regulations in effect at the time of opening of Bids 
(or on the Effective Date of the Agreement if there 
were no Bids), except as may be otherwise 
specifically stated in the Contract Documents. 

 
2. No provision of any such standard, specification, 
manual or code, or any instruction of a Supplier shall 
be effective to change the duties or responsibilities of 
Owner, Contractor, or Engineer, or any of their 
subcontractors, consultants, agents, or employees 
from those set forth in the Contract Documents. No 
such provision or instruction shall be effective to 
assign to Owner, or Engineer, or any of, their Related 
Entities, any duty or authority to supervise or direct 
the performance of the Work or any duty or authority 
to undertake responsibility inconsistent with the 
provisions of the Contract Documents. 

 
3.03 Reporting and Resolving Discrepancies 
 
A. Reporting Discrepancies 
 

1. Contractor’s Review of Contract Documents 
Before Starting Work: Before undertaking each part 
of the Work, Contractor shall carefully study and 
compare the Contract Documents and check and 
verify pertinent figures therein and all applicable 
field measurements. Contractor shall promptly report 
in writing to Engineer any conflict, error, ambiguity, 
or discrepancy which Contractor may discover and 
shall obtain a written interpretation or clarification 
from Engineer before proceeding with any Work 
affected thereby. 

 
2. Contractor’s Review of Contract Documents 
During Performance of Work: If, during the 
performance of the Work, Contractor discovers any 
conflict, error, ambiguity, or discrepancy within the 
Contract Documents or between the Contract Docu-
ments and any provision of any Law or Regulation 
applicable to the performance of the Work or of any 
standard, specification, manual or code, or of any 
instruction of any Supplier, Contractor shall promptly 
report it to Engineer in writing. Contractor shall not 
proceed with the Work affected thereby (except in an 
emergency as required by Paragraph 6.16.A) until an 
amendment or supplement to the Contract 
Documents has been issued by one of the methods 
indicated in Paragraph 3.04. 
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3. Contractor shall not be liable to Owner or 
Engineer for failure to report any conflict, error, 
ambiguity, or discrepancy in the Contract Documents 
unless Contractor knew or reasonably should have 
known thereof. 

 
B.  Resolving Discrepancies 
 

1. Except as may be otherwise specifically stated in 
the Contract Documents, the provisions of the 
Contract Documents shall take precedence in 
resolving any conflict, error, ambiguity, or discrepan-
cy between the provisions of the Contract Documents 
and: 

 
a.  the provisions of any standard, specification, 
manual, code, or instruction (whether or not 
specifically incorporated by reference in the 
Contract Documents); or 
 
b.  the provisions of any Laws or Regulations 
applicable to the performance of the Work 
(unless such an interpretation of the provisions 
of the Contract Documents would result in viola-
tion of such Law or Regulation). 

 
3.04 Amending and Supplementing Contract 
Documents 
 
A. The Contract Documents may be amended to provide 
for additions, deletions, and revisions in the Work or to 
modify the terms and conditions thereof by either a 
Change Order or a Work Change Directive. 
 
B.  The requirements of the Contract Documents may be 
supplemented and minor variations and deviations in the 
Work may be authorized, by one or more of the following 
ways: 
 
 1.  A Field Order;  
 
 2.  Engineer’s approval of a Shop Drawing or 

Sample; (Subject to the provisions of Paragraph 
6.17.D.3); or  

 
 3. Engineer’s written interpretation or clarification.  
 
3.05 Reuse of Documents 
 
A. Contractor and any Subcontractor or Supplier or other 
individual or entity performing or furnishing all of the 
Work under a direct or indirect contract with Contractor, 
shall not:  
 

1. have or acquire any title to or ownership rights in 
any of the Drawings, Specifications, or other 
documents (or copies of any thereof) prepared by or 
bearing the seal of Engineer or Engineer’s 
consultants, including electronic media editions; or  

 

2. reuse any of such Drawings, Specifications, 
other documents, or copies thereof on extensions of 
the Project or any other project without written 
consent of Owner and Engineer and specific written 
verification or adaption by Engineer.  

 
B.  The prohibition of this Paragraph 3.05 will survive 
final payment, or termination of the Contract. Nothing 
herein shall preclude Contractor from retaining copies of 
the Contract Documents for record purposes. 
 
3.06 Electronic Data 
 
A.  Copies of data furnished by Owner or Engineer to 
Contractor or Contractor to Owner or Engineer that may 
be relied upon are limited to the printed copies (also 
known as hard copies). Files in electronic media format of 
text, data, graphics, or other types are furnished only for 
the convenience of the receiving party. Any conclusion or 
information obtained or derived from such electronic files 
will be at the user’s sole risk. If there is a discrepancy 
between the electronic files and the hard copies, the hard 
copies govern. 
 
B.  Because data stored in electronic media format can 
deteriorate or be modified inadvertently or otherwise 
without authorization of the data’s creator, the party 
receiving electronic files agrees that it will perform 
acceptance tests or procedures within 60 days, after which 
the receiving party shall be deemed to have accepted the 
data thus transferred. Any errors detected within the 60-
day acceptance period will be corrected by the 
transferring party. 
 
C. When transferring documents in electronic media 
format, the transferring party makes no representations as 
to long term compatibility, usability, or readability of 
documents resulting from the use of software application 
packages, operating systems, or computer hardware 
differing from those used by the data’s creator. 
 
 
ARTICLE 4 - AVAILABILITY OF LANDS; 
SUBSURFACE AND PHYSICAL CONDITIONS; 
HAZARDOUS ENVIRONMENTAL CONDITIONS; 
REFERENCE POINTS 
 
 
4.01 Availability of Lands 
 
A.  Owner shall furnish the Site. Owner shall notify 
Contractor of any encumbrances or restrictions not of 
general application but specifically related to use of the 
Site with which Contractor must comply in performing 
the Work. Owner will obtain in a timely manner and pay 
for easements for permanent structures or permanent 
changes in existing facilities. If Contractor and Owner are 
unable to agree on entitlement to or on the amount or 
extent, if any, of any adjustment in the Contract Price or 
Contract Times, or both, as a result of any delay in 
Owner’s furnishing the Site or a part thereof, Contractor 
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may make a Claim therefor as provided in Paragraph 
10.05. 
 
B.  Upon reasonable written request, Owner shall furnish 
Contractor with a current statement of record legal title 
and legal description of the lands upon which the Work is 
to be performed and Owner’s interest therein as necessary 
for giving notice of or filing a mechanic's or construction 
lien against such lands in accordance with applicable 
Laws and Regulations. 
 
C.  Contractor shall provide for all additional lands and 
access thereto that may be required for temporary 
construction facilities or storage of materials and equip-
ment. 
 
4.02 Subsurface and Physical Conditions 
 
A. Reports and Drawings: The Supplementary Conditions 
identify: 
 

1. those reports of explorations and tests of 
subsurface conditions at or contiguous to the Site that 
Engineer has used in preparing the Contract Docu-
ments; and 

 
2. those drawings of physical conditions in or relat-
ing to existing surface or subsurface structures at or 
contiguous to the Site (except Underground 
Facilities) that Engineer has used in preparing the 
Contract Documents. 

 
B. Limited Reliance by Contractor on Technical Data 
Authorized: Contractor may rely upon the general 
accuracy of the “technical data” contained in such reports 
and drawings, but such reports and drawings are not 
Contract Documents. Such “technical data” is identified 
in the Supplementary Conditions. Except for such reliance 
on such “technical data,” Contractor may not rely upon or 
make any claim against Owner or Engineer, or any of 
their Related Entities with respect to: 
 

1. the completeness of such reports and drawings 
for Contractor’s purposes, including, but not limited 
to, any aspects of the means, methods, techniques, 
sequences, and procedures of construction to be 
employed by Contractor, and safety precautions and 
programs incident thereto; or 

 
2. other data, interpretations, opinions, and 
information contained in such reports or shown or 
indicated in such drawings; or 

 
3. any Contractor interpretation of or conclusion 
drawn from any "technical data" or any such other 
data, interpretations, opinions, or information. 

 

4.03 Differing Subsurface or Physical Conditions 
 
A.  Notice: If Contractor believes that any subsurface or 
physical condition at or contiguous to the Site that is 
uncovered or revealed either: 
 

1. is of such a nature as to establish that any 
“technical data” on which Contractor is entitled to 
rely as provided in Paragraph 4.02 is materially 
inaccurate; or 

 
2. is of such a nature as to require a change in the 
Contract Documents; or 

 
3. differs materially from that shown or indicated in 
the Contract Documents; or 

 
4. is of an unusual nature, and differs materially 
from conditions ordinarily encountered and generally 
recognized as inherent in work of the character 
provided for in the Contract Documents;  

 
then Contractor shall, promptly after becoming aware 
thereof and before further disturbing the subsurface or 
physical conditions or performing any Work in connec-
tion therewith (except in an emergency as required by 
Paragraph 6.16.A), notify Owner and Engineer in writing 
about such condition. Contractor shall not further disturb 
such condition or perform any Work in connection 
therewith (except as aforesaid) until receipt of written 
order to do so. 
 
B.  Engineer’s Review: After receipt of written notice as 
required by Paragraph 4.03.A, Engineer will promptly 
review the pertinent condition, determine the necessity of 
Owner's obtaining additional exploration or tests with 
respect thereto, and advise Owner in writing (with a copy 
to Contractor) of Engineer’s findings and conclusions. 
 
C.  Possible Price and Times Adjustments  
 

1. The Contract Price or the Contract Times, or 
both, will be equitably adjusted to the extent that the 
existence of such differing subsurface or physical 
condition causes an increase or decrease in 
Contractor’s cost of, or time required for, perfor-
mance of the Work; subject, however, to the follow-
ing: 

 
a.  such condition must meet any one or more of 
the categories described in Paragraph 4.03.A; 
and 
 
b.  with respect to Work that is paid for on a Unit 
Price Basis, any adjustment in Contract Price 
will be subject to the provisions of Paragraphs 
9.07 and 11.03.  

 
2. Contractor shall not be entitled to any adjustment 
in the Contract Price or Contract Times if: 
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a. Contractor knew of the existence of such 
conditions at the time Contractor made a final 
commitment to Owner with respect to Contract 
Price and Contract Times by the submission of a 
Bid or becoming bound under a negotiated 
contract; or 
 
b. the existence of such condition could 
reasonably have been discovered or revealed as a 
result of any examination, investigation, explo-
ration, test, or study of the Site and contiguous 
areas required by the Bidding Requirements or 
Contract Documents to be conducted by or for 
Contractor prior to Contractor's making such 
final commitment; or 
 
c.  Contractor failed to give the written notice as 
required by Paragraph 4.03.A. 

 
3. If Owner and Contractor are unable to agree on 
entitlement to or on the amount or extent, if any, of 
any adjustment in the Contract Price or Contract 
Times, or both, a Claim may be made therefor as 
provided in Paragraph 10.05. However, Owner and 
Engineer, and any of their Related Entities shall not 
be liable to Contractor for any claims, costs, losses, 
or damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other 
dispute resolution costs) sustained by Contractor on 
or in connection with any other project or anticipated 
project. 

 
4.04 Underground Facilities 
 
A.  Shown or Indicated: The information and data shown 
or indicated in the Contract Documents with respect to 
existing Underground Facilities at or contiguous to the 
Site is based on information and data furnished to Owner 
or Engineer by the owners of such Underground Facili-
ties, including Owner, or by others. Unless it is otherwise 
expressly provided in the Supplementary Conditions: 
 

1. Owner and Engineer shall not be responsible for 
the accuracy or completeness of any such information 
or data; and 

 
2. the cost of all of the following will be included 
in the Contract Price, and Contractor shall have full 
responsibility for:  

 
a. reviewing and checking all such information 
and data,  
 
b. locating all Underground Facilities shown or 
indicated in the Contract Documents,  
 
c.  coordination of the Work with the owners of 
such Underground Facilities, including Owner, 
during construction, and  
 

d.  the safety and protection of all such Under-
ground Facilities and repairing any damage 
thereto resulting from the Work. 

 
B. Not Shown or Indicated  
 

1. If an Underground Facility is uncovered or 
revealed at or contiguous to the Site which was not 
shown or indicated, or not shown or indicated with 
reasonable accuracy in the Contract Documents, 
Contractor shall, promptly after becoming aware 
thereof and before further disturbing conditions 
affected thereby or performing any Work in 
connection therewith (except in an emergency as 
required by Paragraph 6.16.A), identify the owner of 
such Underground Facility and give written notice to 
that owner and to Owner and Engineer. Engineer will 
promptly review the Underground Facility and 
determine the extent, if any, to which a change is 
required in the Contract Documents to reflect and 
document the consequences of the existence or 
location of the Underground Facility. During such 
time, Contractor shall be responsible for the safety 
and protection of such Underground Facility.  

 
2. If Engineer concludes that a change in the 
Contract Documents is required, a Work Change 
Directive or a Change Order will be issued to reflect 
and document such consequences. An equitable 
adjustment shall be made in the Contract Price or 
Contract Times, or both, to the extent that they are 
attributable to the existence or location of any 
Underground Facility that was not shown or indicated 
or not shown or indicated with reasonable accuracy 
in the Contract Documents and that Contractor did 
not know of and could not reasonably have been 
expected to be aware of or to have anticipated. If 
Owner and Contractor are unable to agree on 
entitlement to or on the amount or extent, if any, of 
any such adjustment in Contract Price or Contract 
Times, Owner or Contractor may make a Claim 
therefor as provided in Paragraph 10.05.  

 
4.05 Reference Points 
 
A.  Owner shall provide engineering surveys to establish 
reference points for construction which in Engineer’s 
judgment are necessary to enable Contractor to proceed 
with the Work. Contractor shall be responsible for laying 
out the Work, shall protect and preserve the established 
reference points and property monuments, and shall make 
no changes or relocations without the prior written 
approval of Owner. Contractor shall report to Engineer 
whenever any reference point or property monument is 
lost or destroyed or requires relocation because of 
necessary changes in grades or locations, and shall be 
responsible for the accurate replacement or relocation of 
such reference points or property monuments by 
professionally qualified personnel. 
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4.06 Hazardous Environmental Condition at Site 
 
A. Reports and Drawings: Reference is made to the 
Supplementary Conditions for the identification of those 
reports and drawings relating to a Hazardous 
Environmental Condition identified at the Site, if any, that 
have been utilized by the Engineer in the preparation of 
the Contract Documents. 
 
B. Limited Reliance by Contractor on Technical Data 
Authorized: Contractor may rely upon the general 
accuracy of the “technical data” contained in such reports 
and drawings, but such reports and drawings are not 
Contract Documents. Such “technical data” is identified 
in the Supplementary Conditions. Except for such reliance 
on such “technical data,” Contractor may not rely upon or 
make any claim against Owner or Engineer, or any of 
their Related Entities with respect to: 
 

1. the completeness of such reports and drawings 
for Contractor’s purposes, including, but not limited 
to, any aspects of the means, methods, techniques, 
sequences and procedures of construction to be 
employed by Contractor and safety precautions and 
programs incident thereto; or 

 
2. other data, interpretations, opinions and 
information contained in such reports or shown or 
indicated in such drawings; or 

 
3. any Contractor interpretation of or conclusion 
drawn from any “technical data” or any such other 
data, interpretations, opinions or information. 

 
C. Contractor shall not be responsible for any Hazardous 
Environmental Condition uncovered or revealed at the 
Site which was not shown or indicated in Drawings or 
Specifications or identified in the Contract Documents to 
be within the scope of the Work. Contractor shall be 
responsible for a Hazardous Environmental Condition 
created with any materials brought to the Site by 
Contractor, Subcontractors, Suppliers, or anyone else for 
whom Contractor is responsible. 
 
D. If Contractor encounters a Hazardous Environmental 
Condition or if Contractor or anyone for whom Contractor 
is responsible creates a Hazardous Environmental 
Condition, Contractor shall immediately: (i) secure or 
otherwise isolate such condition; (ii) stop all Work in 
connection with such condition and in any area affected 
thereby (except in an emergency as required by Paragraph 
6.16.A); and (iii) notify Owner and Engineer (and 
promptly thereafter confirm such notice in writing). 
Owner shall promptly consult with Engineer concerning 
the necessity for Owner to retain a qualified expert to 
evaluate such condition or take corrective action, if any.  
 
E. Contractor shall not be required to resume Work in 
connection with such condition or in any affected area 
until after Owner has obtained any required permits 
related thereto and delivered to Contractor written notice: 

(i) specifying that such condition and any affected area is 
or has been rendered safe for the resumption of Work; or 
(ii) specifying any special conditions under which such 
Work may be resumed safely. If Owner and Contractor 
cannot agree as to entitlement to or on the amount or 
extent, if any, of any adjustment in Contract Price or 
Contract Times, or both, as a result of such Work stop-
page or such special conditions under which Work is 
agreed to be resumed by Contractor, either party may 
make a Claim therefor as provided in Paragraph 10.05. 
 
F.  If after receipt of such written notice Contractor does 
not agree to resume such Work based on a reasonable 
belief it is unsafe, or does not agree to resume such Work 
under such special conditions, then Owner may order the 
portion of the Work that is in the area affected by such 
condition to be deleted from the Work. If Owner and 
Contractor cannot agree as to entitlement to or on the 
amount or extent, if any, of an adjustment in Contract 
Price or Contract Times as a result of deleting such 
portion of the Work, then either party may make a Claim 
therefor as provided in Paragraph 10.05. Owner may have 
such deleted portion of the Work performed by Owner’s 
own forces or others in accordance with Article 7. 
 
G. To the fullest extent permitted by Laws and 
Regulations, Owner shall indemnify and hold harmless 
Contractor, Subcontractors, and Engineer, and the 
officers, directors, partners, employees, agents, 
consultants, and subcontractors of each and any of them 
from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of 
engineers, architects, attorneys, and other professionals 
and all court or arbitration or other dispute resolution 
costs) arising out of or relating to a Hazardous 
Environmental Condition, provided that such Hazardous 
Environmental Condition: (i) was not shown or indicated 
in the Drawings or Specifications or identified in the 
Contract Documents to be included within the scope of 
the Work, and (ii) was not created by Contractor or by 
anyone for whom Contractor is responsible. Nothing in 
this Paragraph 4.06G shall obligate Owner to indemnify 
any individual or entity from and against the conse-
quences of that individual’s or entity’s own negligence. 
 
H. To the fullest extent permitted by Laws and 
Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, 
partners, employees, agents, consultants, and 
subcontractors of each and any of them from and against 
all claims, costs, losses, and damages (including but not 
limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of 
or relating to a Hazardous Environmental Condition 
created by Contractor or by anyone for whom Contractor 
is responsible. Nothing in this Paragraph 4.06.H shall 
obligate Contractor to indemnify any individual or entity 
from and against the consequences of that individual’s or 
entity’s own negligence. 
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I. The provisions of Paragraphs 4.02, 4.03, and 4.04 do 
not apply to a Hazardous Environmental Condition 
uncovered or revealed at the Site. 
 
 
ARTICLE 5 - BONDS AND INSURANCE 
 
 
5.01 Performance, Payment, and Other Bonds 
 
A. Contractor shall furnish performance and payment 
bonds, each in an amount at least equal to the Contract 
Price as security for the faithful performance and payment 
of all of Contractor’s obligations under the Contract 
Documents. These bonds shall remain in effect until one 
year after the date when final payment becomes due or 
until completion of the correction period specified in 
Paragraph 13.07, whichever is later, except as provided 
otherwise by Laws or Regulations or by the Contract 
Documents. Contractor shall also furnish such other 
bonds as are required by the Contract Documents.  
 
B. All bonds shall be in the form prescribed by the 
Contract Documents except as provided otherwise by 
Laws or Regulations, and shall be executed by such 
sureties as are named in the current list of “Companies 
Holding Certificates of Authority as Acceptable Sureties 
on Federal Bonds and as Acceptable Reinsuring Compa-
nies” as published in Circular 570 (amended) by the 
Financial Management Service, Surety Bond Branch, U.S. 
Department of the Treasury. All bonds signed by an agent 
must be accompanied by a certified copy of the agent’s 
authority to act. 
 
C. If the surety on any bond furnished by Contractor is 
declared bankrupt or becomes insolvent or its right to do 
business is terminated in any state where any part of the 
Project is located or it ceases to meet the requirements of 
Paragraph 5.01.B, Contractor shall promptly notify 
Owner and Engineer and shall, within 20 days after the 
event giving rise to such notification, provide another 
bond and surety, both of which shall comply with the 
requirements of Paragraphs 5.01.B and 5.02. 
 
5.02 Licensed Sureties and Insurers 
 
A. All bonds and insurance required by the Contract 
Documents to be purchased and maintained by Owner or 
Contractor shall be obtained from surety or insurance 
companies that are duly licensed or authorized in the 
jurisdiction in which the Project is located to issue bonds 
or insurance policies for the limits and coverages so 
required. Such surety and insurance companies shall also 
meet such additional requirements and qualifications as 
may be provided in the Supplementary Conditions. 
 
5.03 Certificates of Insurance 
 
A. Contractor shall deliver to Owner, with copies to each 
additional insured identified in the Supplementary 
Conditions, certificates of insurance (and other evidence 

of insurance requested by Owner or any other additional 
insured) which Contractor is required to purchase and 
maintain.  
 
B. Owner shall deliver to Contractor, with copies to each 
additional insured identified in the Supplementary Condi-
tions, certificates of insurance (and other evidence of 
insurance requested by Contractor or any other additional 
insured) which Owner is required to purchase and 
maintain.  
 
5.04 Contractor’s Liability Insurance 
 
A. Contractor shall purchase and maintain such liability 
and other insurance as is appropriate for the Work being 
performed and as will provide protection from claims set 
forth below which may arise out of or result from 
Contractor’s performance of the Work and Contractor’s 
other obligations under the Contract Documents, whether 
it is to be performed by Contractor, any Subcontractor or 
Supplier, or by anyone directly or indirectly employed by 
any of them to perform any of the Work, or by anyone for 
whose acts any of them may be liable: 
 

1. claims under workers’ compensation, disability 
benefits, and other similar employee benefit acts; 

 
2. claims for damages because of bodily injury, 
occupational sickness or disease, or death of 
Contractor’s employees; 

 
3. claims for damages because of bodily injury, 
sickness or disease, or death of any person other than 
Contractor’s employees; 

 
4. claims for damages insured by reasonably 
available personal injury liability coverage which are 
sustained: 

 
a.  by any person as a result of an offense 
directly or indirectly related to the employment 
of such person by Contractor, or  
 
b.  by any other person for any other reason; 

 
5. claims for damages, other than to the Work 
itself, because of injury to or destruction of tangible 
property wherever located, including loss of use 
resulting therefrom; and 

 
6. claims for damages because of bodily injury or 
death of any person or property damage arising out of 
the ownership, maintenance or use of any motor 
vehicle. 

 
B. The policies of insurance required by this Paragraph 
5.04 shall: 
 

1. with respect to insurance required by Paragraphs 
5.04.A.3 through 5.04.A.6 inclusive, include as 
additional insured (subject to any customary exclu-
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sion regarding professional liability) Owner and 
Engineer, and any other individuals or entities 
identified in the Supplementary Conditions, all of 
whom shall be listed as additional insureds, and 
include coverage for the respective officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of all such additional 
insureds, and the insurance afforded to these addi-
tional insureds shall provide primary coverage for all 
claims covered thereby; 

 
2. include at least the specific coverages and be 
written for not less than the limits of liability provid-
ed in the Supplementary Conditions or required by 
Laws or Regulations, whichever is greater; 

 
 3. include completed operations insurance; 
 

4. include contractual liability insurance covering 
Contractor’s indemnity obligations under Paragraphs 
6.11 and 6.20; 

 
5. contain a provision or endorsement that the 
coverage afforded will not be canceled, materially 
changed or renewal refused until at least 30 days 
prior written notice has been given to Owner and 
Contractor and to each other additional insured 
identified in the Supplementary Conditions to whom 
a certificate of insurance has been issued (and the 
certificates of insurance furnished by the Contractor 
pursuant to Paragraph 5.03 will so provide); 

 
6. remain in effect at least until final payment and 
at all times thereafter when Contractor may be 
correcting, removing, or replacing defective Work in 
accordance with Paragraph 13.07; and 

 
7. with respect to completed operations insurance, 
and any insurance coverage written on a claims-made 
basis, remain in effect for at least two years after final 
payment. 

 
a.  Contractor shall furnish Owner and each other 
additional insured identified in the Supple-
mentary Conditions, to whom a certificate of 
insurance has been issued, evidence satisfactory 
to Owner and any such additional insured of 
continuation of such insurance at final payment 
and one year thereafter. 

 
5.05 Owner’s Liability Insurance 
 
A.  In addition to the insurance required to be provided by 
Contractor under Paragraph 5.04, Owner, at Owner’s 
option, may purchase and maintain at Owner’s expense 
Owner’s own liability insurance as will protect Owner 
against claims which may arise from operations under the 
Contract Documents. 
 

5.06 Property Insurance 
 
A. Unless otherwise provided in the Supplementary 
Conditions, Owner shall purchase and maintain property 
insurance upon the Work at the Site in the amount of the 
full replacement cost thereof (subject to such deductible 
amounts as may be provided in the Supplementary 
Conditions or required by Laws and Regulations). This 
insurance shall: 
 

1. include the interests of Owner, Contractor, 
Subcontractors, and Engineer, and any other 
individuals or entities identified in the Supplementary 
Conditions, and the officers, directors, partners, 
employees, agents, consultants and subcontractors of 
each and any of them, each of whom is deemed to 
have an insurable interest and shall be listed as an 
insured or additional insured; 

 
2. be written on a Builder’s Risk “all-risk” or open 
peril or special causes of loss policy form that shall at 
least include insurance for physical loss or damage to 
the Work, temporary buildings, false work, and 
materials and equipment in transit, and shall insure 
against at least the following perils or causes of loss: 
fire, lightning, extended coverage, theft, vandalism 
and malicious mischief, earthquake, collapse, debris 
removal, demolition occasioned by enforcement of 
Laws and Regulations, water damage, (other than 
caused by flood) and such other perils or causes of 
loss as may be specifically required by the 
Supplementary Conditions; 

 
3. include expenses incurred in the repair or 
replacement of any insured property (including but 
not limited to fees and charges of engineers and 
architects); 

 
4. cover materials and equipment stored at the Site 
or at another location that was agreed to in writing by 
Owner prior to being incorporated in the Work, 
provided that such materials and equipment have 
been included in an Application for Payment 
recommended by Engineer; 

 
 5. allow for partial utilization of the Work by 

Owner; 
 
 6. include testing and startup; and 
 

7. be maintained in effect until final payment is 
made unless otherwise agreed to in writing by 
Owner, Contractor, and Engineer with 30 days 
written notice to each other additional insured to 
whom a certificate of insurance has been issued. 

 
B. Owner shall purchase and maintain such boiler and 
machinery insurance or additional property insurance as 
may be required by the Supplementary Conditions or 
Laws and Regulations which will include the interests of 
Owner, Contractor, Subcontractors, and Engineer, and 
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any other individuals or entities identified in the 
Supplementary Conditions, and the officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of them, each of whom is 
deemed to have an insurable interest and shall be listed as 
an insured or additional insured. 
 
C. All the policies of insurance (and the certificates or 
other evidence thereof) required to be purchased and 
maintained in accordance with Paragraph 5.06 will 
contain a provision or endorsement that the coverage 
afforded will not be canceled or materially changed or 
renewal refused until at least 30 days prior written notice 
has been given to Owner and Contractor and to each other 
additional insured to whom a certificate of insurance has 
been issued and will contain waiver provisions in accor-
dance with Paragraph 5.07. 
 
D. Owner shall not be responsible for purchasing and 
maintaining any property insurance specified in this 
Paragraph 5.06 to protect the interests of Contractor, 
Subcontractors, or others in the Work to the extent of any 
deductible amounts that are identified in the Supple-
mentary Conditions. The risk of loss within such 
identified deductible amount will be borne by Contractor, 
Subcontractors, or others suffering any such loss, and if 
any of them wishes property insurance coverage within 
the limits of such amounts, each may purchase and 
maintain it at the purchaser’s own expense. 
 
E. If Contractor requests in writing that other special 
insurance be included in the property insurance policies 
provided under Paragraph 5.06, Owner shall, if possible, 
include such insurance, and the cost thereof will be 
charged to Contractor by appropriate Change Order. Prior 
to commencement of the Work at the Site, Owner shall in 
writing advise Contractor whether or not such other 
insurance has been procured by Owner. 
 
5.07 Waiver of Rights 
 
A. Owner and Contractor intend that all policies 
purchased in accordance with Paragraph 5.06 will protect 
Owner, Contractor, Subcontractors, and Engineer, and all 
other individuals or entities identified in the Supple-
mentary Conditions to be listed as insureds or additional 
insureds (and the officers, directors, partners, employees, 
agents, consultants and subcontractors of each and any of 
them) in such policies and will provide primary coverage 
for all losses and damages caused by the perils or causes 
of loss covered thereby. All such policies shall contain 
provisions to the effect that in the event of payment of 
any loss or damage the insurers will have no rights of 
recovery against any of the insureds or additional insureds 
thereunder. Owner and Contractor waive all rights against 
each other and their respective officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of them for all losses and 
damages caused by, arising out of or resulting from any of 
the perils or causes of loss covered by such policies and 
any other property insurance applicable to the Work; and, 

in addition, waive all such rights against Subcontractors, 
and Engineer, and all other individuals or entities 
identified in the Supplementary Conditions to be listed as 
insured or additional insured (and the officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of them) under such 
policies for losses and damages so caused. None of the 
above waivers shall extend to the rights that any party 
making such waiver may have to the proceeds of 
insurance held by Owner as trustee or otherwise payable 
under any policy so issued. 
 
B. Owner waives all rights against Contractor, 
Subcontractors, and Engineer, and the officers, directors, 
partners, employees, agents, consultants and 
subcontractors of each and any of them for: 
 

1. loss due to business interruption, loss of use, or 
other consequential loss extending beyond direct 
physical loss or damage to Owner’s property or the 
Work caused by, arising out of, or resulting from fire 
or other perils whether or not insured by Owner; and 

 
2. loss or damage to the completed Project or part 
thereof caused by, arising out of, or resulting from 
fire or other insured peril or cause of loss covered by 
any property insurance maintained on the completed 
Project or part thereof by Owner during partial 
utilization pursuant to Paragraph 14.05, after 
Substantial Completion pursuant to Paragraph 14.04, 
or after final payment pursuant to Paragraph 14.07. 

 
C.  Any insurance policy maintained by Owner covering 
any loss, damage or consequential loss referred to in 
Paragraph 5.07.B shall contain provisions to the effect 
that in the event of payment of any such loss, damage, or 
consequential loss, the insurers will have no rights of 
recovery against Contractor, Subcontractors, or Engineer, 
and the officers, directors, partners, employees, agents, 
consultants and subcontractors of each and any of them. 
 
5.08 Receipt and Application of Insurance Proceeds 
 
A. Any insured loss under the policies of insurance 
required by Paragraph 5.06 will be adjusted with Owner 
and made payable to Owner as fiduciary for the insureds, 
as their interests may appear, subject to the requirements 
of any applicable mortgage clause and of Paragraph 
5.08.B. Owner shall deposit in a separate account any 
money so received and shall distribute it in accordance 
with such agreement as the parties in interest may reach. 
If no other special agreement is reached, the damaged 
Work shall be repaired or replaced, the moneys so 
received applied on account thereof, and the Work and the 
cost thereof covered by an appropriate Change Order. 
 
B. Owner as fiduciary shall have power to adjust and 
settle any loss with the insurers unless one of the parties 
in interest shall object in writing within 15 days after the 
occurrence of loss to Owner’s exercise of this power. If 
such objection be made, Owner as fiduciary shall make 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 18 

settlement with the insurers in accordance with such 
agreement as the parties in interest may reach. If no such 
agreement among the parties in interest is reached, Owner 
as fiduciary shall adjust and settle the loss with the 
insurers and, if required in writing by any party in 
interest, Owner as fiduciary shall give bond for the proper 
performance of such duties. 
 
5.09 Acceptance of Bonds and Insurance; Option to 
Replace 
 
A. If either Owner or Contractor has any objection to the 
coverage afforded by or other provisions of the bonds or 
insurance required to be purchased and maintained by the 
other party in accordance with Article 5 on the basis of 
non-conformance with the Contract Documents, the 
objecting party shall so notify the other party in writing 
within 10 days after receipt of the certificates (or other 
evidence requested) required by Paragraph 2.01.B. Owner 
and Contractor shall each provide to the other such 
additional information in respect of insurance provided as 
the other may reasonably request. If either party does not 
purchase or maintain all of the bonds and insurance 
required of such party by the Contract Documents, such 
party shall notify the other party in writing of such failure 
to purchase prior to the start of the Work, or of such 
failure to maintain prior to any change in the required 
coverage. Without prejudice to any other right or remedy, 
the other party may elect to obtain equivalent bonds or 
insurance to protect such other party's interests at the 
expense of the party who was required to provide such 
coverage, and a Change Order shall be issued to adjust the 
Contract Price accordingly. 
 
5.10 Partial Utilization, Acknowledgment of Property 
Insurer 
 
A. If Owner finds it necessary to occupy or use a portion 
or portions of the Work prior to Substantial Completion 
of all the Work as provided in Paragraph 14.05, no such 
use or occupancy shall commence before the insurers 
providing the property insurance pursuant to Paragraph 
5.06 have acknowledged notice thereof and in writing 
effected any changes in coverage necessitated thereby. 
The insurers providing the property insurance shall 
consent by endorsement on the policy or policies, but the 
property insurance shall not be canceled or permitted to 
lapse on account of any such partial use or occupancy. 
 
 
ARTICLE 6 - CONTRACTOR’S RESPONSIBILITIES 
 
 
6.01 Supervision and Superintendence 
 
A. Contractor shall supervise, inspect, and direct the 
Work competently and efficiently, devoting such attention 
thereto and applying such skills and expertise as may be 
necessary to perform the Work in accordance with the 
Contract Documents. Contractor shall be solely 
responsible for the means, methods, techniques, 

sequences, and procedures of construction. Contractor 
shall not be responsible for the negligence of Owner or 
Engineer in the design or specification of a specific 
means, method, technique, sequence, or procedure of 
construction which is shown or indicated in and expressly 
required by the Contract Documents.  
 
B. At all times during the progress of the Work, 
Contractor shall assign a competent resident superin-
tendent who shall not be replaced without written notice 
to Owner and Engineer except under extraordinary 
circumstances. The superintendent will be Contractor’s 
representative at the Site and shall have authority to act on 
behalf of Contractor. All communications given to or 
received from the superintendent shall be binding on 
Contractor. 
 
6.02 Labor; Working Hours 
 
A. Contractor shall provide competent, suitably qualified 
personnel to survey and lay out the Work and perform 
construction as required by the Contract Documents. 
Contractor shall at all times maintain good discipline and 
order at the Site. 
 
B. Except as otherwise required for the safety or 
protection of persons or the Work or property at the Site 
or adjacent thereto, and except as otherwise stated in the 
Contract Documents, all Work at the Site shall be 
performed during regular working hours. Contractor will 
not permit the performance of Work on a Saturday, 
Sunday, or any legal holiday without Owner’s written 
consent (which will not be unreasonably withheld) given 
after prior written notice to Engineer. 
 
6.03 Services, Materials, and Equipment 
 
A. Unless otherwise specified in the Contract Documents, 
Contractor shall provide and assume full responsibility for 
all services, materials, equipment, labor, transportation, 
construction equipment and machinery, tools, appliances, 
fuel, power, light, heat, telephone, water, sanitary 
facilities, temporary facilities, and all other facilities and 
incidentals necessary for the performance, testing, 
start-up, and completion of the Work. 
 
B.  All materials and equipment incorporated into the 
Work shall be as specified or, if not specified, shall be of 
good quality and new, except as otherwise provided in the 
Contract Documents. All special warranties and guaran-
tees required by the Specifications shall expressly run to 
the benefit of Owner. If required by Engineer, Contractor 
shall furnish satisfactory evidence (including reports of 
required tests) as to the source, kind, and quality of 
materials and equipment.  
 
C.  All materials and equipment shall be stored, applied, 
installed, connected, erected, protected, used, cleaned, and 
conditioned in accordance with instructions of the 
applicable Supplier, except as otherwise may be provided 
in the Contract Documents. 
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6.04 Progress Schedule 
 
A.  Contractor shall adhere to the Progress Schedule 
established in accordance with Paragraph 2.07 as it may 
be adjusted from time to time as provided below. 
 

1. Contractor shall submit to Engineer for 
acceptance (to the extent indicated in Paragraph 2.07) 
proposed adjustments in the Progress Schedule that 
will not result in changing the Contract Times. Such 
adjustments will comply with any provisions of the 
General Requirements applicable thereto. 

 
2. Proposed adjustments in the Progress Schedule 
that will change the Contract Times shall be 
submitted in accordance with the requirements of 
Article 12. Adjustments in Contract Times may only 
be made by a Change Order.  

 
6.05 Substitutes and “Or-Equals” 
 
A. Whenever an item of material or equipment is 
specified or described in the Contract Documents by 
using the name of a proprietary item or the name of a 
particular Supplier, the specification or description is 
intended to establish the type, function, appearance, and 
quality required. Unless the specification or description 
contains or is followed by words reading that no like, 
equivalent, or “or-equal” item or no substitution is 
permitted, other items of material or equipment or 
material or equipment of other Suppliers may be 
submitted to Engineer for review under the circumstances 
described below. 
 

1. “Or-Equal” Items: If in Engineer’s sole discretion 
an item of material or equipment proposed by 
Contractor is functionally equal to that named and 
sufficiently similar so that no change in related Work 
will be required, it may be considered by Engineer as 
an “or-equal” item, in which case review and 
approval of the proposed item may, in Engineer’s 
sole discretion, be accomplished without compliance 
with some or all of the requirements for approval of 
proposed substitute items. For the purposes of this 
Paragraph 6.05.A.1, a proposed item of material or 
equipment will be considered functionally equal to an 
item so named if:  

 
a. in the exercise of reasonable judgment 
Engineer determines that:  

 
1) it is at least equal in materials of 
construction, quality, durability, appearance, 
strength, and design characteristics;  

 
2)  it will reliably perform at least equally 
well the function and achieve the results 
imposed by the design concept of the 
completed Project as a functioning whole,  

 

3)  it has a proven record of performance 
and availability of responsive service; and 

 
b. Contractor certifies that, if approved and 
incorporated into the Work:  

 
1)  there will be no increase in cost to the 
Owner or increase in Contract Times, and  

 
2) it will conform substantially to the 
detailed requirements of the item named in 
the Contract Documents. 

 
 2. Substitute Items  
 

a. If in Engineer’s sole discretion an item of 
material or equipment proposed by Contractor 
does not qualify as an “or-equal” item under 
Paragraph 6.05.A.1, it will be considered a 
proposed substitute item.  
 
b.  Contractor shall submit sufficient information 
as provided below to allow Engineer to 
determine that the item of material or equipment 
proposed is essentially equivalent to that named 
and an acceptable substitute therefor. Requests 
for review of proposed substitute items of 
material or equipment will not be accepted by 
Engineer from anyone other than Contractor.  
 
c.  The requirements for review by Engineer will 
be as set forth in Paragraph 6.05.A.2.d, as 
supplemented in the General Requirements and 
as Engineer may decide is appropriate under the 
circumstances.  
 
d.  Contractor shall make written application to 
Engineer for review of a proposed substitute item 
of material or equipment that Contractor seeks to 
furnish or use. The application:  

 
1) shall certify that the proposed substitute 
item will:  

 
a)  perform adequately the functions 
and achieve the results called for by the 
general design,  
 
b) be similar in substance to that 
specified, and 
 
c) be suited to the same use as that 
specified;  

 
 2) will state: 

 
a)  the extent, if any, to which the use of 
the proposed substitute item will preju-
dice Contractor’s achievement of 
Substantial Completion on time; 
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b)  whether or not use of the proposed 
substitute item in the Work will require 
a change in any of the Contract Docu-
ments (or in the provisions of any other 
direct contract with Owner for other 
work on the Project) to adapt the design 
to the proposed substitute item; and 
 
c)  whether or not incorporation or use 
of the proposed substitute item in con-
nection with the Work is subject to 
payment of any license fee or royalty; 

 
 3) will identify:  

 
a)  all variations of the proposed 
substitute item from that specified , and  
 
b) available engineering, sales, 
maintenance, repair, and replacement 
services;  

 
4)  and shall contain an itemized estimate of all 
costs or credits that will result directly or indi-
rectly from use of such substitute item, including 
costs of redesign and claims of other contractors 
affected by any resulting change, 

 
B. Substitute Construction Methods or Procedures: If a 
specific means, method, technique, sequence, or 
procedure of construction is expressly required by the 
Contract Documents, Contractor may furnish or utilize a 
substitute means, method, technique, sequence, or 
procedure of construction approved by Engineer. 
Contractor shall submit sufficient information to allow 
Engineer, in Engineer’s sole discretion, to determine that 
the substitute proposed is equivalent to that expressly 
called for by the Contract Documents. The requirements 
for review by Engineer will be similar to those provided 
in Paragraph 6.05.A.2. 
 
C. Engineer’s Evaluation: Engineer will be allowed a 
reasonable time within which to evaluate each proposal or 
submittal made pursuant to Paragraphs 6.05.A and 6.05.B. 
Engineer may require Contractor to furnish additional 
data about the proposed substitute item. Engineer will be 
the sole judge of acceptability. No “or equal” or substitute 
will be ordered, installed or utilized until Engineer’s 
review is complete, which will be evidenced by either a 
Change Order for a substitute or an approved Shop 
Drawing for an “or equal.” Engineer will advise 
Contractor in writing of any negative determination. 
 
D. Special Guarantee: Owner may require Contractor to 
furnish at Contractor’s expense a special performance 
guarantee or other surety with respect to any substitute.  
 
E. Engineer’s Cost Reimbursement: Engineer will record 
Engineer’s costs in evaluating a substitute proposed or 
submitted by Contractor pursuant to Paragraphs 6.05.A.2 
and 6.05.B Whether or not Engineer approves a substitute 

item so proposed or submitted by Contractor, Contractor 
shall reimburse Owner for the charges of Engineer for 
evaluating each such proposed substitute. Contractor shall 
also reimburse Owner for the charges of Engineer for 
making changes in the Contract Documents (or in the 
provisions of any other direct contract with Owner) 
resulting from the acceptance of each proposed substitute. 
 
F. Contractor’s Expense: Contractor shall provide all data 
in support of any proposed substitute or “or-equal” at 
Contractor’s expense. 
 
6.06 Concerning Subcontractors, Suppliers, and 
Others 
 
A. Contractor shall not employ any Subcontractor, 
Supplier, or other individual or entity (including those 
acceptable to Owner as indicated in Paragraph 6.06.B), 
whether initially or as a replacement, against whom 
Owner may have reasonable objection. Contractor shall 
not be required to employ any Subcontractor, Supplier, or 
other individual or entity to furnish or perform any of the 
Work against whom Contractor has reasonable objection. 
 
B.  If the Supplementary Conditions require the identity 
of certain Subcontractors, Suppliers, or other individuals 
or entities to be submitted to Owner in advance for 
acceptance by Owner by a specified date prior to the 
Effective Date of the Agreement, and if Contractor has 
submitted a list thereof in accordance with the Supple-
mentary Conditions, Owner’s acceptance (either in 
writing or by failing to make written objection thereto by 
the date indicated for acceptance or objection in the 
Bidding Documents or the Contract Documents) of any 
such Subcontractor, Supplier, or other individual or entity 
so identified may be revoked on the basis of reasonable 
objection after due investigation. Contractor shall submit 
an acceptable replacement for the rejected Subcontractor, 
Supplier, or other individual or entity, and the Contract 
Price will be adjusted by the difference in the cost 
occasioned by such replacement, and an appropriate 
Change Order will be issued . No acceptance by Owner of 
any such Subcontractor, Supplier, or other individual or 
entity, whether initially or as a replacement, shall consti-
tute a waiver of any right of Owner or Engineer to reject 
defective Work. 
 
C. Contractor shall be fully responsible to Owner and 
Engineer for all acts and omissions of the Subcontractors, 
Suppliers, and other individuals or entities performing or 
furnishing any of the Work just as Contractor is 
responsible for Contractor’s own acts and omissions. 
Nothing in the Contract Documents: 
 

1. shall create for the benefit of any such 
Subcontractor, Supplier, or other individual or entity 
any contractual relationship between Owner or 
Engineer and any such Subcontractor, Supplier or 
other individual or entity, nor 
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2. shall anything in the Contract Documents create 
any obligation on the part of Owner or Engineer to 
pay or to see to the payment of any moneys due any 
such Subcontractor, Supplier, or other individual or 
entity except as may otherwise be required by Laws 
and Regulations. 

 
D. Contractor shall be solely responsible for scheduling 
and coordinating the Work of Subcontractors, Suppliers, 
and other individuals or entities performing or furnishing 
any of the Work under a direct or indirect contract with 
Contractor.  
 
E. Contractor shall require all Subcontractors, Suppliers, 
and such other individuals or entities performing or 
furnishing any of the Work to communicate with 
Engineer through Contractor. 
 
F. The divisions and sections of the Specifications and the 
identifications of any Drawings shall not control 
Contractor in dividing the Work among Subcontractors or 
Suppliers or delineating the Work to be performed by any 
specific trade. 
 
G. All Work performed for Contractor by a Subcontractor 
or Supplier will be pursuant to an appropriate agreement 
between Contractor and the Subcontractor or Supplier 
which specifically binds the Subcontractor or Supplier to 
the applicable terms and conditions of the Contract 
Documents for the benefit of Owner and Engineer. 
Whenever any such agreement is with a Subcontractor or 
Supplier who is listed as an additional insured on the 
property insurance provided in Paragraph 5.06, the 
agreement between the Contractor and the Subcontractor 
or Supplier will contain provisions whereby the 
Subcontractor or Supplier waives all rights against 
Owner, Contractor, and Engineer,, and all other 
individuals or entities identified in the Supplementary 
Conditions to be listed as insureds or additional insureds 
(and the officers, directors, partners, employees, agents, 
consultants and subcontractors of each and any of them) 
for all losses and damages caused by, arising out of, 
relating to, or resulting from any of the perils or causes of 
loss covered by such policies and any other property 
insurance applicable to the Work. If the insurers on any 
such policies require separate waiver forms to be signed 
by any Subcontractor or Supplier, Contractor will obtain 
the same. 
 
6.07 Patent Fees and Royalties 
 
A.  Contractor shall pay all license fees and royalties and 
assume all costs incident to the use in the performance of 
the Work or the incorporation in the Work of any 
invention, design, process, product, or device which is the 
subject of patent rights or copyrights held by others. If a 
particular invention, design, process, product, or device is 
specified in the Contract Documents for use in the 
performance of the Work and if to the actual knowledge 
of Owner or Engineer its use is subject to patent rights or 
copyrights calling for the payment of any license fee or 

royalty to others, the existence of such rights shall be 
disclosed by Owner in the Contract Documents.  
 
B.  To the fullest extent permitted by Laws and Regula-
tions, Contractor shall indemnify and hold harmless 
Owner and Engineer, and the officers, directors, partners, 
employees, agents, consultants and subcontractors of each 
and any of them from and against all claims, costs, losses, 
and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to any infringe-
ment of patent rights or copyrights incident to the use in 
the performance of the Work or resulting from the 
incorporation in the Work of any invention, design, 
process, product, or device not specified in the Contract 
Documents. 
 
6.08 Permits 
 
A. Unless otherwise provided in the Supplementary 
Conditions, Contractor shall obtain and pay for all 
construction permits and licenses. Owner shall assist 
Contractor, when necessary, in obtaining such permits 
and licenses. Contractor shall pay all governmental 
charges and inspection fees necessary for the prosecution 
of the Work which are applicable at the time of opening 
of Bids, or, if there are no Bids, on the Effective Date of 
the Agreement. Owner shall pay all charges of utility 
owners for connections for providing permanent service 
to the Work.  
 
6.09 Laws and Regulations 
 
A.  Contractor shall give all notices required by and shall 
comply with all Laws and Regulations applicable to the 
performance of the Work. Except where otherwise 
expressly required by applicable Laws and Regulations, 
neither Owner nor Engineer shall be responsible for 
monitoring Contractor’s compliance with any Laws or 
Regulations. 
 
B.  If Contractor performs any Work knowing or having 
reason to know that it is contrary to Laws or Regulations, 
Contractor shall bear all claims, costs, losses, and 
damages (including but not limited to all fees and charges 
of engineers, architects, attorneys, and other professionals 
and all court or arbitration or other dispute resolution 
costs) arising out of or relating to such Work. However, it 
shall not be Contractor’s primary responsibility to make 
certain that the Specifications and Drawings are in 
accordance with Laws and Regulations, but this shall not 
relieve Contractor of Contractor’s obligations under 
Paragraph 3.03. 
 
C.  Changes in Laws or Regulations not known at the time 
of opening of Bids (or, on the Effective Date of the 
Agreement if there were no Bids) having an effect on the 
cost or time of performance of the Work shall be the 
subject of an adjustment in Contract Price or Contract 
Times. If Owner and Contractor are unable to agree on 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 22 

entitlement to or on the amount or extent, if any, of any 
such adjustment, a Claim may be made therefor as 
provided in Paragraph 10.05. 
 
6.10 Taxes 
 
A. Contractor shall pay all sales, consumer, use, and other 
similar taxes required to be paid by Contractor in 
accordance with the Laws and Regulations of the place of 
the Project which are applicable during the performance 
of the Work. 
 
6.11 Use of Site and Other Areas 
 
A.  Limitation on Use of Site and Other Areas 
 

1. Contractor shall confine construction equipment, 
the storage of materials and equipment, and the 
operations of workers to the Site and other areas 
permitted by Laws and Regulations, and shall not 
unreasonably encumber the Site and other areas with 
construction equipment or other materials or 
equipment. Contractor shall assume full 
responsibility for any damage to any such land or 
area, or to the owner or occupant thereof, or of any 
adjacent land or areas resulting from the performance 
of the Work.  

 
2. Should any claim be made by any such owner or 
occupant because of the performance of the Work, 
Contractor shall promptly settle with such other party 
by negotiation or otherwise resolve the claim by 
arbitration or other dispute resolution proceeding or 
at law. 

 
3. To the fullest extent permitted by Laws and 
Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, 
directors, partners, employees, agents, consultants 
and subcontractors of each and any of them from and 
against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of 
engineers, architects, attorneys, and other 
professionals and all court or arbitration or other 
dispute resolution costs) arising out of or relating to 
any claim or action, legal or equitable, brought by 
any such owner or occupant against Owner, 
Engineer, or any other party indemnified hereunder 
to the extent caused by or based upon Contractor's 
performance of the Work. 

 
B.  Removal of Debris During Performance of the Work: 
During the progress of the Work Contractor shall keep the 
Site and other areas free from accumulations of waste 
materials, rubbish, and other debris. Removal and 
disposal of such waste materials, rubbish, and other debris 
shall conform to applicable Laws and Regulations. 
 
C. Cleaning: Prior to Substantial Completion of the Work 
Contractor shall clean the Site and the Work and make it 
ready for utilization by Owner. At the completion of the 

Work Contractor shall remove from the Site all tools, 
appliances, construction equipment and machinery, and 
surplus materials and shall restore to original condition all 
property not designated for alteration by the Contract 
Documents. 
 
D. Loading Structures: Contractor shall not load nor 
permit any part of any structure to be loaded in any 
manner that will endanger the structure, nor shall 
Contractor subject any part of the Work or adjacent 
property to stresses or pressures that will endanger it. 
 
6.12 Record Documents 
 
A.  Contractor shall maintain in a safe place at the Site 
one record copy of all Drawings, Specifications, 
Addenda, Change Orders, Work Change Directives, Field 
Orders, and written interpretations and clarifications in 
good order and annotated to show changes made during 
construction. These record documents together with all 
approved Samples and a counterpart of all approved Shop 
Drawings will be available to Engineer for reference. 
Upon completion of the Work, these record documents, 
Samples, and Shop Drawings will be delivered to Engi-
neer for Owner. 
 
6.13 Safety and Protection 
 
A.  Contractor shall be solely responsible for initiating, 
maintaining and supervising all safety precautions and 
programs in connection with the Work. Contractor shall 
take all necessary precautions for the safety of, and shall 
provide the necessary protection to prevent damage, 
injury or loss to: 
 

1. all persons on the Site or who may be affected by 
the Work; 

 
2. all the Work and materials and equipment to be 
incorporated therein, whether in storage on or off the 
Site; and 

 
3. other property at the Site or adjacent thereto, 
including trees, shrubs, lawns, walks, pavements, 
roadways, structures, utilities, and Underground 
Facilities not designated for removal, relocation, or 
replacement in the course of construction. 

 
B.  Contractor shall comply with all applicable Laws and 
Regulations relating to the safety of persons or property, 
or to the protection of persons or property from damage, 
injury, or loss; and shall erect and maintain all necessary 
safeguards for such safety and protection. Contractor shall 
notify owners of adjacent property and of Underground 
Facilities and other utility owners when prosecution of the 
Work may affect them, and shall cooperate with them in 
the protection, removal, relocation, and replacement of 
their property.  
 
C.  All damage, injury, or loss to any property referred to 
in Paragraph 6.13.A.2 or 6.13.A.3 caused, directly or 
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indirectly, in whole or in part, by Contractor, any Subcon-
tractor, Supplier, or any other individual or entity directly 
or indirectly employed by any of them to perform any of 
the Work, or anyone for whose acts any of them may be 
liable, shall be remedied by Contractor (except damage or 
loss attributable to the fault of Drawings or Specifications 
or to the acts or omissions of Owner or Engineer or , or 
anyone employed by any of them, or anyone for whose 
acts any of them may be liable, and not attributable, 
directly or indirectly, in whole or in part, to the fault or 
negligence of Contractor or any Subcontractor, Supplier, 
or other individual or entity directly or indirectly em-
ployed by any of them).  
 
D. Contractor’s duties and responsibilities for safety and 
for protection of the Work shall continue until such time 
as all the Work is completed and Engineer has issued a 
notice to Owner and Contractor in accordance with 
Paragraph 14.07.B that the Work is acceptable (except as 
otherwise expressly provided in connection with 
Substantial Completion). 
 
6.14 Safety Representative 
 
A. Contractor shall designate a qualified and experienced 
safety representative at the Site whose duties and 
responsibilities shall be the prevention of accidents and 
the maintaining and supervising of safety precautions and 
programs. 
 
6.15 Hazard Communication Programs 
 
A. Contractor shall be responsible for coordinating any 
exchange of material safety data sheets or other hazard 
communication information required to be made available 
to or exchanged between or among employers at the Site 
in accordance with Laws or Regulations. 
 
6.16 Emergencies 
 
A. In emergencies affecting the safety or protection of 
persons or the Work or property at the Site or adjacent 
thereto, Contractor is obligated to act to prevent 
threatened damage, injury, or loss. Contractor shall give 
Engineer prompt written notice if Contractor believes that 
any significant changes in the Work or variations from the 
Contract Documents have been caused thereby or are 
required as a result thereof. If Engineer determines that a 
change in the Contract Documents is required because of 
the action taken by Contractor in response to such an 
emergency, a Work Change Directive or Change Order 
will be issued. 
 
6.17 Shop Drawings and Samples 
 
A. Contractor shall submit Shop Drawings and Samples 
to Engineer for review and approval in accordance with 
the acceptable Schedule of Submittals (as required by 
Paragraph 2.07). Each submittal will be identified as 
Engineer may require.  
 

 1. Shop Drawings 
 

a. Submit number of copies specified in the 
General Requirements. 
 
b. Data shown on the Shop Drawings will be 
complete with respect to quantities, dimensions, 
specified performance and design criteria, 
materials, and similar data to show Engineer the 
services, materials, and equipment Contractor 
proposes to provide and to enable Engineer to 
review the information for the limited purposes 
required by Paragraph 6.17.D. 

 
2. Samples: Contractor shall also submit Samples to 
Engineer for review and approval in accordance with 
the acceptable schedule of Shop Drawings and 
Sample submittals.  

 
a. Submit number of Samples specified in the 
Specifications. 
 
b. Clearly identify each Sample as to material, 
Supplier, pertinent data such as catalog numbers, 
the use for which intended and other data as 
Engineer may require to enable Engineer to 
review the submittal for the limited purposes 
required by Paragraph 6.17.D.  

 
B.  Where a Shop Drawing or Sample is required by the 
Contract Documents or the Schedule of Submittals, any 
related Work performed prior to Engineer’s review and 
approval of the pertinent submittal will be at the sole 
expense and responsibility of Contractor. 
 
C.  Submittal Procedures  
 

1. Before submitting each Shop Drawing or 
Sample, Contractor shall have determined and veri-
fied: 

 
a.  all field measurements, quantities, dimen-
sions, specified performance and design criteria, 
installation requirements, materials, catalog 
numbers, and similar information with respect 
thereto; 
 
b.  the suitability of all materials with respect to 
intended use, fabrication, shipping, handling, 
storage, assembly, and installation pertaining to 
the performance of the Work; 
 
c. all information relative to Contractor’s 
responsibilities for means, methods, techniques, 
sequences, and procedures of construction, and 
safety precautions and programs incident thereto; 
and 
 
d.  shall also have reviewed and coordinated each 
Shop Drawing or Sample with other Shop 
Drawings and Samples and with the 
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requirements of the Work and the Contract 
Documents. 

 
2. Each submittal shall bear a stamp or specific 
written certification that Contractor has satisfied 
Contractor’s obligations under the Contract 
Documents with respect to Contractor’s review and 
approval of that submittal. 

 
3. With each submittal, Contractor shall give 
Engineer specific written notice of any variations, 
that the Shop Drawing or Sample may have from the 
requirements of the Contract Documents. This notice 
shall be both a written communication separate from 
the Shop Drawing’s or Sample Submittal; and, in 
addition, by a specific notation made on each Shop 
Drawing or Sample submitted to Engineer for review 
and approval of each such variation.  

 
D.  Engineer’s Review 
 

1. Engineer will provide timely review of Shop 
Drawings and Samples in accordance with the Sched-
ule of Submittals acceptable to Engineer. Engineer’s 
review and approval will be only to determine if the 
items covered by the submittals will, after installation 
or incorporation in the Work, conform to the 
information given in the Contract Documents and be 
compatible with the design concept of the completed 
Project as a functioning whole as indicated by the 
Contract Documents.  

 
2. Engineer’s review and approval will not extend 
to means, methods, techniques, sequences, or 
procedures of construction (except where a particular 
means, method, technique, sequence, or procedure of 
construction is specifically and expressly called for 
by the Contract Documents) or to safety precautions 
or programs incident thereto. The review and 
approval of a separate item as such will not indicate 
approval of the assembly in which the item functions. 

 
3.  Engineer’s review and approval shall not relieve 
Contractor from responsibility for any variation from 
the requirements of the Contract Documents unless 
Contractor has complied with the requirements of 
Paragraph 6.17.C.3 and Engineer has given written 
approval of each such variation by specific written 
notation thereof incorporated in or accompanying the 
Shop Drawing or Sample. Engineer’s review and 
approval shall not relieve Contractor from 
responsibility for complying with the requirements of 
Paragraph 6.17.C.1. 

 
E.  Resubmittal Procedures 
 

1. Contractor shall make corrections required by 
Engineer and shall return the required number of cor-
rected copies of Shop Drawings and submit, as 
required, new Samples for review and approval. 
Contractor shall direct specific attention in writing to 

revisions other than the corrections called for by 
Engineer on previous submittals. 

 
6.18 Continuing the Work 
 
A.  Contractor shall carry on the Work and adhere to the 
Progress Schedule during all disputes or disagreements 
with Owner. No Work shall be delayed or postponed 
pending resolution of any disputes or disagreements, 
except as permitted by Paragraph 15.04 or as Owner and 
Contractor may otherwise agree in writing. 
 
6.19 Contractor’s General Warranty and Guarantee 
 
A.  Contractor warrants and guarantees to Owner that all 
Work will be in accordance with the Contract Documents 
and will not be defective. Engineer and its Related 
Entities shall be entitled to rely on representation of 
Contractor’s warranty and guarantee.  
 
B. Contractor’s warranty and guarantee hereunder 
excludes defects or damage caused by: 
 

1. abuse, modification, or improper maintenance or 
operation by persons other than Contractor, Sub-
contractors, Suppliers, or any other individual or 
entity for whom Contractor is responsible; or  

 
 2.  normal wear and tear under normal usage. 
 
C.  Contractor’s obligation to perform and complete the 
Work in accordance with the Contract Documents shall be 
absolute. None of the following will constitute an 
acceptance of Work that is not in accordance with the 
Contract Documents or a release of Contractor’s 
obligation to perform the Work in accordance with the 
Contract Documents: 
 
 1. observations by Engineer; 
 

2. recommendation by Engineer or payment by 
Owner of any progress or final payment; 

 
3. the issuance of a certificate of Substantial 
Completion by Engineer or any payment related 
thereto by Owner;  

 
4. use or occupancy of the Work or any part thereof 
by Owner; 

 
5. any review and approval of a Shop Drawing or    
Sample submittal or the issuance of a notice of 
acceptability by Engineer; 

 
 6. any inspection, test, or approval by others; or 
 
 7. any correction of defective Work by Owner. 
 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 25 

6.20 Indemnification 
 
A. To the fullest extent permitted by Laws and Regula-
tions, Contractor shall indemnify and hold harmless 
Owner and Engineer, and the officers, directors, partners, 
employees, agents, consultants and subcontractors of each 
and any of them from and against all claims, costs, losses, 
and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to the perfor-
mance of the Work, provided that any such claim, cost, 
loss, or damage is attributable to bodily injury, sickness, 
disease, or death, or to injury to or destruction of tangible 
property (other than the Work itself), including the loss of 
use resulting therefrom but only to the extent caused by 
any negligent act or omission of Contractor, any 
Subcontractor, any Supplier, or any individual or entity 
directly or indirectly employed by any of them to perform 
any of the Work or anyone for whose acts any of them 
may be liable . 
 
B.  In any and all claims against Owner or Engineer or 
any of their respective consultants, agents, officers, 
directors, partners, or employees by any employee (or the 
survivor or personal representative of such employee) of 
Contractor, any Subcontractor, any Supplier, or any 
individual or entity directly or indirectly employed by any 
of them to perform any of the Work, or anyone for whose 
acts any of them may be liable, the indemnification 
obligation under Paragraph 6.20.A shall not be limited in 
any way by any limitation on the amount or type of 
damages, compensation, or benefits payable by or for 
Contractor or any such Subcontractor, Supplier, or other 
individual or entity under workers’ compensation acts, 
disability benefit acts, or other employee benefit acts. 
 
C. The indemnification obligations of Contractor under 
Paragraph 6.20.A shall not extend to the liability of 
Engineer and Engineer’s officers, directors, partners, 
employees, agents, consultants and subcontractors arising 
out of: 
 

1. the preparation or approval of, or the failure to 
prepare or approve, maps, Drawings, opinions, 
reports, surveys, Change Orders, designs, or 
Specifications; or 

 
2. giving directions or instructions, or failing to 
give them, if that is the primary cause of the injury or 
damage. 

 
6.21 Delegation of Professional Design Services 
 
A. Contractor will not be required to provide professional 
design services unless such services are specifically 
required by the Contract Documents for a portion of the 
Work or unless such services are required to carry out 
Contractor’s responsibilities for construction means, 
methods, techniques, sequences and procedures. 

Contractor shall not be required to provide professional 
services in violation of applicable law.  
 
B.  If professional design services or certifications by a 
design professional related to systems, materials or 
equipment are specifically required of Contractor by the 
Contract Documents, Owner and Engineer will specify all 
performance and design criteria that such services must 
satisfy. Contractor shall cause such services or 
certifications to be provided by a properly licensed 
professional, whose signature and seal shall appear on all 
drawings, calculations, specifications, certifications, Shop 
Drawings and other submittals prepared by such 
professional. Shop Drawings and other submittals related 
to the Work designed or certified by such professional, if 
prepared by others, shall bear such professional’s written 
approval when submitted to Engineer.  
 
C.  Owner and Engineer shall be entitled to rely upon the 
adequacy, accuracy and completeness of the services, 
certifications or approvals performed by such design 
professionals, provided Owner and Engineer have 
specified to Contractor all performance and design criteria 
that such services must satisfy.  
 
D.  Pursuant to this Paragraph 6.21, Engineer’s review 
and approval of design calculations and design drawings 
will be only for the limited purpose of checking for 
conformance with performance and design criteria given 
and the design concept expressed in the Contract 
Documents. Engineer’s review and approval of Shop 
Drawings and other submittals (except design calculations 
and design drawings) will be only for the purpose stated 
in Paragraph 6.17.D.1. 
 
E.  Contractor shall not be responsible for the adequacy of 
the performance or design criteria required by the 
Contract Documents. 
 
 
ARTICLE 7 - OTHER WORK AT THE SITE 
 
 
7.01 Related Work at Site 
 
A.  Owner may perform other work related to the Project 
at the Site with Owner’s employees, or via other direct 
contracts therefor, or have other work performed by 
utility owners. If such other work is not noted in the Con-
tract Documents, then:  
 

1. written notice thereof will be given to Contractor 
prior to starting any such other work; and  

 
2. if Owner and Contractor are unable to agree on 
entitlement to or on the amount or extent, if any, of 
any adjustment in the Contract Price or Contract 
Times that should be allowed as a result of such other 
work, a Claim may be made therefor as provided in 
Paragraph 10.05.  
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B. Contractor shall afford each other contractor who is a 
party to such a direct contract, each utility owner and 
Owner, if Owner is performing other work with Owner’s 
employees, proper and safe access to the Site, a reason-
able opportunity for the introduction and storage of 
materials and equipment and the execution of such other 
work, and shall properly coordinate the Work with theirs. 
Contractor shall do all cutting, fitting, and patching of the 
Work that may be required to properly connect or 
otherwise make its several parts come together and 
properly integrate with such other work. Contractor shall 
not endanger any work of others by cutting, excavating, 
or otherwise altering their work and will only cut or alter 
their work with the written consent of Engineer and the 
others whose work will be affected. The duties and 
responsibilities of Contractor under this Paragraph are for 
the benefit of such utility owners and other contractors to 
the extent that there are comparable provisions for the 
benefit of Contractor in said direct contracts between 
Owner and such utility owners and other contractors. 
 
C. If the proper execution or results of any part of 
Contractor’s Work depends upon work performed by 
others under this Article 7, Contractor shall inspect such 
other work and promptly report to Engineer in writing any 
delays, defects, or deficiencies in such other work that 
render it unavailable or unsuitable for the proper 
execution and results of Contractor’s Work. Contractor’s 
failure to so report will constitute an acceptance of such 
other work as fit and proper for integration with 
Contractor’s Work except for latent defects and 
deficiencies in such other work. 
 
7.02 Coordination 
 
A. If Owner intends to contract with others for the 
performance of other work on the Project at the Site, the 
following will be set forth in Supplementary Conditions: 
 

1. the individual or entity who will have authority 
and responsibility for coordination of the activities 
among the various contractors will be identified; 

 
2. the specific matters to be covered by such 
authority and responsibility will be itemized; and 

 
3. the extent of such authority and responsibilities 
will be provided. 

 
B. Unless otherwise provided in the Supplementary 
Conditions, Owner shall have sole authority and respon-
sibility for such coordination. 
 
7.03 Legal Relationships 
 
A. Paragraphs 7.01.A and 7.02 are not applicable for 
utilities not under the control of Owner. 
 
B.  Each other direct contract of Owner under Paragraph 
7.01.A shall provide that the other contractor is liable to 
Owner and Contractor for the reasonable direct delay and 

disruption costs incurred by Contractor as a result of the 
other contractor’s actions or inactions. 
 
C. Contractor shall be liable to Owner and any other 
contractor for the reasonable direct delay and disruption 
costs incurred by such other contractor as a result of 
Contractor’s action or inactions. 
 
 
ARTICLE 8 - OWNER’S RESPONSIBILITIES 
 
 
8.01 Communications to Contractor 
 
A. Except as otherwise provided in these General Condi-
tions, Owner shall issue all communications to Contractor 
through Engineer. 
 
8.02 Replacement of Engineer 
 
A. In case of termination of the employment of Engineer, 
Owner shall appoint an engineer to whom Contractor 
makes no reasonable objection, whose status under the 
Contract Documents shall be that of the former Engineer. 
 
8.03 Furnish Data 
 
A. Owner shall promptly furnish the data required of 
Owner under the Contract Documents. 
 
8.04 Pay When Due 
 
A.  Owner shall make payments to Contractor when they 
are due as provided in Paragraphs 14.02.C and 14.07.C. 
 
8.05 Lands and Easements; Reports and Tests 
 
A. Owner’s duties in respect of providing lands and 
easements and providing engineering surveys to establish 
reference points are set forth in Paragraphs 4.01 and 4.05. 
Paragraph 4.02 refers to Owner’s identifying and making 
available to Contractor copies of reports of explorations 
and tests of subsurface conditions and drawings of 
physical conditions in or relating to existing surface or 
subsurface structures at or contiguous to the Site that have 
been utilized by Engineer in preparing the Contract 
Documents. 
 
8.06 Insurance 
 
A.  Owner’s responsibilities, if any, in respect to pur-
chasing and maintaining liability and property insurance 
are set forth in Article 5. 
 
8.07 Change Orders 
 
A. Owner is obligated to execute Change Orders as 
indicated in Paragraph 10.03. 
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8.08 Inspections, Tests, and Approvals 
 
A.  Owner’s responsibility in respect to certain inspec-
tions, tests, and approvals is set forth in Paragraph 
13.03.B. 
 
8.09 Limitations on Owner’s Responsibilities 
 
A. The Owner shall not supervise, direct, or have control 
or authority over, nor be responsible for, Contractor’s 
means, methods, techniques, sequences, or procedures of 
construction, or the safety precautions and programs 
incident thereto, or for any failure of Contractor to 
comply with Laws and Regulations applicable to the 
performance of the Work. Owner will not be responsible 
for Contractor’s failure to perform the Work in 
accordance with the Contract Documents. 
 
8.10 Undisclosed Hazardous Environmental 
Condition 
 
A.  Owner’s responsibility in respect to an undisclosed 
Hazardous Environmental Condition is set forth in 
Paragraph 4.06. 
 
8.11 Evidence of Financial Arrangements 
 
A. If and to the extent Owner has agreed to furnish 
Contractor reasonable evidence that financial 
arrangements have been made to satisfy Owner’s 
obligations under the Contract Documents, Owner’s 
responsibility in respect thereof will be as set forth in the 
Supplementary Conditions. 
 
 
ARTICLE 9 - ENGINEER’S STATUS DURING 
CONSTRUCTION 
 
 
9.01 Owner’s Representative 
 
A.  Engineer will be Owner’s representative during the 
construction period. The duties and responsibilities and 
the limitations of authority of Engineer as Owner’s 
representative during construction are set forth in the 
Contract Documents and will not be changed without 
written consent of Owner and Engineer. 
 
9.02 Visits to Site 
 
A. Engineer will make visits to the Site at intervals 
appropriate to the various stages of construction as 
Engineer deems necessary in order to observe as an 
experienced and qualified design professional the 
progress that has been made and the quality of the various 
aspects of Contractor’s executed Work. Based on 
information obtained during such visits and observations, 
Engineer, for the benefit of Owner, will determine, in 
general, if the Work is proceeding in accordance with the 
Contract Documents. Engineer will not be required to 
make exhaustive or continuous inspections on the Site to 

check the quality or quantity of the Work. Engineer’s 
efforts will be directed toward providing for Owner a 
greater degree of confidence that the completed Work will 
conform generally to the Contract Documents. On the 
basis of such visits and observations, Engineer will keep 
Owner informed of the progress of the Work and will 
endeavor to guard Owner against defective Work. 
 
B.  Engineer’s visits and observations are subject to all 
the limitations on Engineer’s authority and responsibility 
set forth in Paragraph 9.09. Particularly, but without 
limitation, during or as a result of Engineer's visits or 
observations of Contractor's Work Engineer will not 
supervise, direct, control, or have authority over or be 
responsible for Contractor’s means, methods, techniques, 
sequences, or procedures of construction, or the safety 
precautions and programs incident thereto, or for any 
failure of Contractor to comply with Laws and 
Regulations applicable to the performance of the Work. 
 
9.03 Project Representative 
 
A.  If Owner and Engineer agree, Engineer will furnish a 
Resident Project Representative to assist Engineer in 
providing more extensive observation of the Work. The 
authority and responsibilities of any such Resident Project 
Representative and assistants will be as provided in the 
Supplementary Conditions, and limitations on the 
responsibilities thereof will be as provided in Paragraph 
9.09. If Owner designates another representative or agent 
to represent Owner at the Site who is not Engineer’s 
consultant, agent or employee, the responsibilities and 
authority and limitations thereon of such other individual 
or entity will be as provided in the Supplementary 
Conditions. 
 
9.04 Authorized Variations in Work 
 
A. Engineer may authorize minor variations in the Work 
from the requirements of the Contract Documents which 
do not involve an adjustment in the Contract Price or the 
Contract Times and are compatible with the design 
concept of the completed Project as a functioning whole 
as indicated by the Contract Documents. These may be 
accomplished by a Field Order and will be binding on 
Owner and also on Contractor, who shall perform the 
Work involved promptly. If Owner or Contractor believes 
that a Field Order justifies an adjustment in the Contract 
Price or Contract Times, or both, and the parties are 
unable to agree on entitlement to or on the amount or 
extent, if any, of any such adjustment, a Claim may be 
made therefor as provided in Paragraph 10.05. 
 
9.05 Rejecting Defective Work 
 
A.  Engineer will have authority to reject Work which 
Engineer believes to be defective, or that Engineer 
believes will not produce a completed Project that 
conforms to the Contract Documents or that will prejudice 
the integrity of the design concept of the completed 
Project as a functioning whole as indicated by the 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 28 

Contract Documents. Engineer will also have authority to 
require special inspection or testing of the Work as 
provided in Paragraph 13.04, whether or not the Work is 
fabricated, installed, or completed. 
 
9.06 Shop Drawings, Change Orders and Payments 
 
A. In connection with Engineer’s authority, and 
limitations thereof, as to Shop Drawings and Samples, see 
Paragraph 6.17. 
 
B. In connection with Engineer’s authority, and 
limitations thereof, as to design calculations and design 
drawings submitted in response to a delegation of 
professional design services, if any, see Paragraph 6.21. 
 
C. In connection with Engineer’s authority as to Change 
Orders, see Articles 10, 11, and 12. 
 
D. In connection with Engineer’s authority as to 
Applications for Payment, see Article 14. 
 
9.07 Determinations for Unit Price Work 
 
A. Engineer will determine the actual quantities and 
classifications of Unit Price Work performed by 
Contractor. Engineer will review with Contractor the 
Engineer’s preliminary determinations on such matters 
before rendering a written decision thereon (by 
recommendation of an Application for Payment or 
otherwise). Engineer’s written decision thereon will be 
final and binding (except as modified by Engineer to 
reflect changed factual conditions or more accurate data) 
upon Owner and Contractor, subject to the provisions of 
Paragraph 10.05. 
 
9.08 Decisions on Requirements of Contract 
Documents and Acceptability of Work 
 
A. Engineer will be the initial interpreter of the 
requirements of the Contract Documents and judge of the 
acceptability of the Work thereunder. All matters in 
question and other matters between Owner and Contractor 
arising prior to the date final payment is due relating to 
the acceptability of the Work, and the interpretation of the 
requirements of the Contract Documents pertaining to the 
performance of the Work, will be referred initially to 
Engineer in writing within 30 days of the event giving rise 
to the question   
 
B.  Engineer will, with reasonable promptness, render a 
written decision on the issue referred. If Owner or 
Contractor believe that any such decision entitles them to 
an adjustment in the Contract Price or Contract Times or 
both, a Claim may be made under Paragraph 10.05. The 
date of Engineer’s decision shall be the date of the event 
giving rise to the issues referenced for the purposes of 
Paragraph 10.05.B. 
 

C.  Engineer’s written decision on the issue referred will 
be final and binding on Owner and Contractor, subject to 
the provisions of Paragraph 10.05. 
 
D.  When functioning as interpreter and judge under this 
Paragraph 9.08, Engineer will not show partiality to 
Owner or Contractor and will not be liable in connection 
with any interpretation or decision rendered in good faith 
in such capacity.  
 
9.09 Limitations on Engineer’s Authority and 
Responsibilities 
 
A.  Neither Engineer’s authority or responsibility under 
this Article 9 or under any other provision of the Contract 
Documents nor any decision made by Engineer in good 
faith either to exercise or not exercise such authority or 
responsibility or the undertaking, exercise, or 
performance of any authority or responsibility by 
Engineer shall create, impose, or give rise to any duty in 
contract, tort, or otherwise owed by Engineer to 
Contractor, any Subcontractor, any Supplier, any other 
individual or entity, or to any surety for or employee or 
agent of any of them. 
 
B.  Engineer will not supervise, direct, control, or have 
authority over or be responsible for Contractor’s means, 
methods, techniques, sequences, or procedures of 
construction, or the safety precautions and programs 
incident thereto, or for any failure of Contractor to 
comply with Laws and Regulations applicable to the 
performance of the Work. Engineer will not be respon-
sible for Contractor’s failure to perform the Work in 
accordance with the Contract Documents. 
 
C. Engineer will not be responsible for the acts or 
omissions of Contractor or of any Subcontractor, any 
Supplier, or of any other individual or entity performing 
any of the Work. 
 
D. Engineer’s review of the final Application for Payment 
and accompanying documentation and all maintenance 
and operating instructions, schedules, guarantees, bonds, 
certificates of inspection, tests and approvals, and other 
documentation required to be delivered by Paragraph 
14.07.A will only be to determine generally that their 
content complies with the requirements of, and in the case 
of certificates of inspections, tests, and approvals that the 
results certified indicate compliance with the Contract 
Documents. 
 
E.  The limitations upon authority and responsibility set 
forth in this Paragraph 9.09 shall also apply to, the 
Resident Project Representative, if any, and assistants, if 
any. 
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ARTICLE 10 - CHANGES IN THE WORK; CLAIMS 
 
 
10.01 Authorized Changes in the Work 
 
A.  Without invalidating the Contract and without notice 
to any surety, Owner may, at any time or from time to 
time, order additions, deletions, or revisions in the Work 
by a Change Order, or a Work Change Directive. Upon 
receipt of any such document, Contractor shall promptly 
proceed with the Work involved which will be performed 
under the applicable conditions of the Contract 
Documents (except as otherwise specifically provided). 
 
B. If Owner and Contractor are unable to agree on 
entitlement to, or on the amount or extent, if any, of an 
adjustment in the Contract Price or Contract Times, or 
both, that should be allowed as a result of a Work Change 
Directive, a Claim may be made therefor as provided in 
Paragraph 10.05. 
 
10.02 Unauthorized Changes in the Work 
 
A. Contractor shall not be entitled to an increase in the 
Contract Price or an extension of the Contract Times with 
respect to any work performed that is not required by the 
Contract Documents as amended, modified, or 
supplemented as provided in Paragraph 3.04, except in the 
case of an emergency as provided in Paragraph 6.16 or in 
the case of uncovering Work as provided in Paragraph 
13.04.B. 
 
10.03 Execution of Change Orders 
 
A. Owner and Contractor shall execute appropriate 
Change Orders recommended by Engineer covering: 
 

1. changes in the Work which are: (i) ordered by 
Owner pursuant to Paragraph 10.01.A, (ii) required 
because of acceptance of defective Work under 
Paragraph 13.08.A or Owner’s correction of 
defective Work under Paragraph 13.09, or (iii) agreed 
to by the parties; 

 
2. changes in the Contract Price or Contract Times 
which are agreed to by the parties, including any 
undisputed sum or amount of time for Work actually 
performed in accordance with a Work Change 
Directive; and 

 
3. changes in the Contract Price or Contract Times 
which embody the substance of any written decision 
rendered by Engineer pursuant to Paragraph 10.05; 
provided that, in lieu of executing any such Change 
Order, an appeal may be taken from any such deci-
sion in accordance with the provisions of the 
Contract Documents and applicable Laws and 
Regulations, but during any such appeal, Contractor 
shall carry on the Work and adhere to the Progress 
Schedule as provided in Paragraph 6.18.A. 

 

10.04 Notification to Surety 
 
A.  If notice of any change affecting the general scope of 
the Work or the provisions of the Contract Documents 
(including, but not limited to, Contract Price or Contract 
Times) is required by the provisions of any bond to be 
given to a surety, the giving of any such notice will be 
Contractor’s responsibility. The amount of each 
applicable bond will be adjusted to reflect the effect of 
any such change.  
 
10.05 Claims 
 
A.  Engineer’s Decision Required: All Claims, except 
those waived pursuant to Paragraph 14.09, shall be 
referred to the Engineer for decision. A decision by 
Engineer shall be required as a condition precedent to any 
exercise by Owner or Contractor of any rights or remedies 
either may otherwise have under the Contract Documents 
or by Laws and Regulations in respect of such Claims. 
 
B.  Notice: Written notice stating the general nature of 
each Claim shall be delivered by the claimant to Engineer 
and the other party to the Contract promptly (but in no 
event later than 30 days) after the start of the event giving 
rise thereto. The responsibility to substantiate a Claim 
shall rest with the party making the Claim. Notice of the 
amount or extent of the Claim, with supporting data shall 
be delivered to the Engineer and the other party to the 
Contract within 60 days after the start of such event 
(unless Engineer allows additional time for claimant to 
submit additional or more accurate data in support of such 
Claim). A Claim for an adjustment in Contract Price shall 
be prepared in accordance with the provisions of 
Paragraph 12.01.B. A Claim for an adjustment in Contract 
Time shall be prepared in accordance with the provisions 
of Paragraph 12.02.B. Each Claim shall be accompanied 
by claimant's written statement that the adjustment 
claimed is the entire adjustment to which the claimant 
believes it is entitled as a result of said event. The 
opposing party shall submit any response to Engineer and 
the claimant within 30 days after receipt of the claimant’s 
last submittal (unless Engineer allows additional time). 
 
C.  Engineer’s Action: Engineer will review each Claim 
and, within 30 days after receipt of the last submittal of 
the claimant or the last submittal of the opposing party, if 
any, take one of the following actions in writing:  
 
 1. deny the Claim in whole or in part, 
 
 2. approve the Claim, or 
 
 3. notify the parties that the Engineer is unable to 

resolve the Claim if, in the Engineer’s sole discretion, 
it would be inappropriate for the Engineer to do so. 
For purposes of further resolution of the Claim, such 
notice shall be deemed a denial. 

 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 30 

D.  In the event that Engineer does not take action on a 
Claim within said 30 days, the Claim shall be deemed 
denied. 
 
E.  Engineer’s written action under Paragraph 10.05.C or 
denial pursuant to Paragraphs 10.05.C.3 or 10.05.D will 
be final and binding upon Owner and Contractor, unless 
Owner or Contractor invoke the dispute resolution 
procedure set forth in Article 16 within 30 days of such 
action or denial. 
 
F. No Claim for an adjustment in Contract Price or 
Contract Times will be valid if not submitted in 
accordance with this Paragraph 10.05. 
 
 
ARTICLE 11 - COST OF THE WORK; 
ALLOWANCES; UNIT PRICE WORK 
 
 
11.01 Cost of the Work 
 
A.  Costs Included: The term Cost of the Work means the 
sum of all costs, except those excluded in Paragraph 
11.01.B, necessarily incurred and paid by Contractor in 
the proper performance of the Work. When the value of 
any Work covered by a Change Order or when a Claim 
for an adjustment in Contract Price is determined on the 
basis of Cost of the Work, the costs to be reimbursed to 
Contractor will be only those additional or incremental 
costs required because of the change in the Work or 
because of the event giving rise to the Claim. Except as 
otherwise may be agreed to in writing by Owner, such 
costs shall be in amounts no higher than those prevailing 
in the locality of the Project, shall include only the 
following items, and shall not include any of the costs 
itemized in Paragraph 11.01.B. 
 

1. Payroll costs for employees in the direct employ 
of Contractor in the performance of the Work under 
schedules of job classifications agreed upon by 
Owner and Contractor. Such employees shall include, 
without limitation, superintendents, foremen, and 
other personnel employed full time at the Site. 
Payroll costs for employees not employed full time 
on the Work shall be apportioned on the basis of their 
time spent on the Work. Payroll costs shall include, 
but not be limited to, salaries and wages plus the cost 
of fringe benefits, which shall include social security 
contributions, unemployment, excise, and payroll 
taxes, workers’ compensation, health and retirement 
benefits, bonuses, sick leave, vacation and holiday 
pay applicable thereto. The expenses of performing 
Work outside of regular working hours, on Saturday, 
Sunday, or legal holidays, shall be included in the 
above to the extent authorized by Owner. 

 
2. Cost of all materials and equipment furnished 
and incorporated in the Work, including costs of 
transportation and storage thereof, and Suppliers’ 
field services required in connection therewith. All 

cash discounts shall accrue to Contractor unless 
Owner deposits funds with Contractor with which to 
make payments, in which case the cash discounts 
shall accrue to Owner. All trade discounts, rebates 
and refunds and returns from sale of surplus materials 
and equipment shall accrue to Owner, and Contractor 
shall make provisions so that they may be obtained. 

 
3. Payments made by Contractor to Subcontractors 
for Work performed by Subcontractors. If required 
by Owner, Contractor shall obtain competitive bids 
from subcontractors acceptable to Owner and 
Contractor and shall deliver such bids to Owner, who 
will then determine, with the advice of Engineer, 
which bids, if any, will be acceptable. If any 
subcontract provides that the Subcontractor is to be 
paid on the basis of Cost of the Work plus a fee, the 
Subcontractor’s Cost of the Work and fee shall be 
determined in the same manner as Contractor’s Cost 
of the Work and fee as provided in this Paragraph 
11.01. 

 
4. Costs of special consultants (including but not 
limited to Engineers, architects, testing laboratories, 
surveyors, attorneys, and accountants) employed for 
services specifically related to the Work. 

 
 5. Supplemental costs including the following: 
 

a.  The proportion of necessary transportation, 
travel, and subsistence expenses of Contractor’s 
employees incurred in discharge of duties 
connected with the Work. 
 
b. Cost, including transportation and mainte-
nance, of all materials, supplies, equipment, 
machinery, appliances, office, and temporary 
facilities at the Site, and hand tools not owned by 
the workers, which are consumed in the perfor-
mance of the Work, and cost, less market value, 
of such items used but not consumed which 
remain the property of Contractor. 
 
c. Rentals of all construction equipment and 
machinery, and the parts thereof whether rented 
from Contractor or others in accordance with 
rental agreements approved by Owner with the 
advice of Engineer, and the costs of 
transportation, loading, unloading, assembly, 
dismantling, and removal thereof. All such costs 
shall be in accordance with the terms of said 
rental agreements. The rental of any such equip-
ment, machinery, or parts shall cease when the 
use thereof is no longer necessary for the Work. 
 
d.  Sales, consumer, use, and other similar taxes 
related to the Work, and for which Contractor is 
liable, imposed by Laws and Regulations. 
 
e.  Deposits lost for causes other than negligence 
of Contractor, any Subcontractor, or anyone 
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directly or indirectly employed by any of them or 
for whose acts any of them may be liable, and 
royalty payments and fees for permits and 
licenses. 
 
f. Losses and damages (and related expenses) 
caused by damage to the Work, not compensated 
by insurance or otherwise, sustained by 
Contractor in connection with the performance 
of the Work (except losses and damages within 
the deductible amounts of property insurance 
established in accordance with Paragraph 
5.06.D), provided such losses and damages have 
resulted from causes other than the negligence of 
Contractor, any Subcontractor, or anyone 
directly or indirectly employed by any of them or 
for whose acts any of them may be liable. Such 
losses shall include settlements made with the 
written consent and approval of Owner. No such 
losses, damages, and expenses shall be included 
in the Cost of the Work for the purpose of 
determining Contractor’s fee. 
 
g. The cost of utilities, fuel, and sanitary 
facilities at the Site. 
 
h. Minor expenses such as telegrams, long 
distance telephone calls, telephone service at the 
Site, expresses, and similar petty cash items in 
connection with the Work. 
 
i.  The costs of premiums for all bonds and 
insurance Contractor is required by the Contract 
Documents to purchase and maintain. 

 
B. Costs Excluded: The term Cost of the Work shall not 
include any of the following items: 
 

1. Payroll costs and other compensation of 
Contractor’s officers, executives, principals (of 
partnerships and sole proprietorships), general 
managers, safety managers, engineers, architects, 
estimators, attorneys, auditors, accountants, 
purchasing and contracting agents, expediters, 
timekeepers, clerks, and other personnel employed by 
Contractor, whether at the Site or in Contractor’s 
principal or branch office for general administration 
of the Work and not specifically included in the 
agreed upon schedule of job classifications referred 
to in Paragraph 11.01.A.1 or specifically covered by 
Paragraph 11.01.A.4, all of which are to be 
considered administrative costs covered by the 
Contractor’s fee. 

 
2. Expenses of Contractor’s principal and branch 
offices other than Contractor’s office at the Site. 

 

3. Any part of Contractor’s capital expenses, 
including interest on Contractor’s capital employed 
for the Work and charges against Contractor for 
delinquent payments. 

 
4. Costs due to the negligence of Contractor, any 
Subcontractor, or anyone directly or indirectly 
employed by any of them or for whose acts any of 
them may be liable, including but not limited to, the 
correction of defective Work, disposal of materials or 
equipment wrongly supplied, and making good any 
damage to property. 

 
5. Other overhead or general expense costs of any 
kind and the costs of any item not specifically and 
expressly included in Paragraphs 11.01.A and 
11.01.B. 

 
C. Contractor’s Fee: When all the Work is performed on 
the basis of cost-plus, Contractor’s fee shall be 
determined as set forth in the Agreement. When the value 
of any Work covered by a Change Order or when a Claim 
for an adjustment in Contract Price is determined on the 
basis of Cost of the Work, Contractor’s fee shall be 
determined as set forth in Paragraph 12.01.C. 
 
D. Documentation: Whenever the Cost of the Work for 
any purpose is to be determined pursuant to Paragraphs 
11.01.A and 11.01.B, Contractor will establish and 
maintain records thereof in accordance with generally 
accepted accounting practices and submit in a form 
acceptable to Engineer an itemized cost breakdown 
together with supporting data. 
 
11.02 Allowances 
 
A. It is understood that Contractor has included in the 
Contract Price all allowances so named in the Contract 
Documents and shall cause the Work so covered to be 
performed for such sums and by such persons or entities 
as may be acceptable to Owner and Engineer.  
 
B. Cash Allowances 
 
 1.  Contractor agrees that: 
 

a. the cash allowances include the cost to 
Contractor (less any applicable trade discounts) 
of materials and equipment required by the 
allowances to be delivered at the Site, and all 
applicable taxes; and 
 
b.  Contractor’s costs for unloading and handling 
on the Site, labor, installation , overhead, profit, 
and other expenses contemplated for the cash 
allowances have been included in the Contract 
Price and not in the allowances, and no demand 
for additional payment on account of any of the 
foregoing will be valid. 

 
C.  Contingency Allowance 
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1. Contractor agrees that a contingency allowance, 
if any, is for the sole use of Owner to cover 
unanticipated costs. 

 
D.  Prior to final payment, an appropriate Change Order 
will be issued as recommended by Engineer to reflect 
actual amounts due Contractor on account of Work 
covered by allowances, and the Contract Price shall be 
correspondingly adjusted. 
 
11.03 Unit Price Work 
 
A. Where the Contract Documents provide that all or part 
of the Work is to be Unit Price Work, initially the 
Contract Price will be deemed to include for all Unit Price 
Work an amount equal to the sum of the unit price for 
each separately identified item of Unit Price Work times 
the estimated quantity of each item as indicated in the 
Agreement.  
 
B.  The estimated quantities of items of Unit Price Work 
are not guaranteed and are solely for the purpose of 
comparison of Bids and determining an initial Contract 
Price. Determinations of the actual quantities and 
classifications of Unit Price Work performed by 
Contractor will be made by Engineer subject to the 
provisions of Paragraph 9.07. 
 
C.  Each unit price will be deemed to include an amount 
considered by Contractor to be adequate to cover 
Contractor’s overhead and profit for each separately 
identified item. 
 
D. Owner or Contractor may make a Claim for an 
adjustment in the Contract Price in accordance with 
Paragraph 10.05 if: 
 

1. the quantity of any item of Unit Price Work 
performed by Contractor differs materially and 
significantly from the estimated quantity of such item 
indicated in the Agreement; and  

 
2. there is no corresponding adjustment with 
respect any other item of Work; and 

 
3. Contractor believes that Contractor is entitled to 
an increase in Contract Price as a result of having 
incurred additional expense or Owner believes that 
Owner is entitled to a decrease in Contract Price and 
the parties are unable to agree as to the amount of any 
such increase or decrease. 

 
 

ARTICLE 12 - CHANGE OF CONTRACT PRICE; 
CHANGE OF CONTRACT TIMES 
 
 
12.01 Change of Contract Price 
 
A. The Contract Price may only be changed by a Change 
Order. Any Claim for an adjustment in the Contract Price 
shall be based on written notice submitted by the party 
making the Claim to the Engineer and the other party to 
the Contract in accordance with the provisions of 
Paragraph 10.05.  
 
B.  The value of any Work covered by a Change Order or 
of any Claim for an adjustment in the Contract Price will 
be determined as follows: 
 

1. where the Work involved is covered by unit 
prices contained in the Contract Documents, by 
application of such unit prices to the quantities of the 
items involved (subject to the provisions of 
Paragraph 11.03); or 

 
2. where the Work involved is not covered by unit 
prices contained in the Contract Documents, by a 
mutually agreed lump sum (which may include an 
allowance for overhead and profit not necessarily in 
accordance with Paragraph 12.01.C.2); or 

 
3. where the Work involved is not covered by unit 
prices contained in the Contract Documents and 
agreement to a lump sum is not reached under 
Paragraph 12.01.B.2, on the basis of the Cost of the 
Work (determined as provided in Paragraph 11.01) 
plus a Contractor’s fee for overhead and profit (deter-
mined as provided in Paragraph 12.01.C). 

 
C. Contractor’s Fee: The Contractor’s fee for overhead 
and profit shall be determined as follows: 
 
 1. a mutually acceptable fixed fee; or  
 

2. if a fixed fee is not agreed upon, then a fee based 
on the following percentages of the various portions 
of the Cost of the Work: 

 
a.  for costs incurred under Paragraphs 11.01.A.1 
and 11.01.A.2, the Contractor’s fee shall be 15 
percent; 
 
b.  for costs incurred under Paragraph 11.01.A.3, 
the Contractor’s fee shall be five percent;  
 
c.  where one or more tiers of subcontracts are on 
the basis of Cost of the Work plus a fee and no 
fixed fee is agreed upon, the intent of Paragraph 
12.01.C.2.a is that the Subcontractor who 
actually performs the Work, at whatever tier, will 
be paid a fee of 15 percent of the costs incurred 
by such Subcontractor under Paragraphs 
11.01.A.1 and 11.01.A.2 and that any higher tier 
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Subcontractor and Contractor will each be paid a 
fee of five percent of the amount paid to the next 
lower tier Subcontractor; 
 
d.  no fee shall be payable on the basis of costs 
itemized under Paragraphs 11.01.A.4, 11.01.A.5, 
and 11.01.B;  
 
e. the amount of credit to be allowed by 
Contractor to Owner for any change which 
results in a net decrease in cost will be the 
amount of the actual net decrease in cost plus a 
deduction in Contractor’s fee by an amount equal 
to five percent of such net decrease; and 
 
f.  when both additions and credits are involved 
in any one change, the adjustment in 
Contractor’s fee shall be computed on the basis 
of the net change in accordance with Paragraphs 
12.01.C.2.a through 12.01.C.2.e, inclusive. 

 
12.02 Change of Contract Times 
 
A. The Contract Times may only be changed by a Change 
Order. Any Claim for an adjustment in the Contract 
Times shall be based on written notice submitted by the 
party making the Claim to the Engineer and the other 
party to the Contract in accordance with the provisions of 
Paragraph 10.05.  
 
B.  Any adjustment of the Contract Times covered by a 
Change Order or any Claim for an adjustment in the 
Contract Times will be determined in accordance with the 
provisions of this Article 12. 
 
12.03 Delays 
 
A.  Where Contractor is prevented from completing any 
part of the Work within the Contract Times due to delay 
beyond the control of Contractor, the Contract Times will 
be extended in an amount equal to the time lost due to 
such delay if a Claim is made therefor as provided in 
Paragraph 12.02.A. Delays beyond the control of 
Contractor shall include, but not be limited to, acts or 
neglect by Owner, acts or neglect of utility owners or 
other contractors performing other work as contemplated 
by Article 7, fires, floods, epidemics, abnormal weather 
conditions, or acts of God.  
 
B. If Owner, Engineer, or other contractors or utility 
owners performing other work for Owner as contemplated 
by Article 7, or anyone for whom Owner is responsible, 
delays, disrupts, or interferes with the performance or 
progress of the Work, then Contractor shall be entitled to 
an equitable adjustment in the Contract Price or the 
Contract Times , or both. Contractor’s entitlement to an 
adjustment of the Contract Times is conditioned on such 
adjustment being essential to Contractor’s ability to 
complete the Work within the Contract Times. 
 

C. If Contractor is delayed in the performance or progress 
of the Work by fire, flood, epidemic, abnormal weather 
conditions, acts of God, acts or failures to act of utility 
owners not under the control of Owner, or other causes 
not the fault of and beyond control of Owner and 
Contractor, then Contractor shall be entitled to an 
equitable adjustment in Contract Times, if such 
adjustment is essential to Contractor’s ability to complete 
the Work within the Contract Times. Such an adjustment 
shall be Contractor’s sole and exclusive remedy for the 
delays described in this Paragraph 12.03.C. 
 
D.  Owner, Engineer and the Related Entities of each of 
them shall not be liable to Contractor for any claims, 
costs, losses, or damages (including but not limited to all 
fees and charges of Engineers, architects, attorneys, and 
other professionals and all court or arbitration or other 
dispute resolution costs) sustained by Contractor on or in 
connection with any other project or anticipated project. 
 
E.  Contractor shall not be entitled to an adjustment in 
Contract Price or Contract Times for delays within the 
control of Contractor. Delays attributable to and within 
the control of a Subcontractor or Supplier shall be deemed 
to be delays within the control of Contractor. 
 
 
ARTICLE 13 - TESTS AND INSPECTIONS; 
CORRECTION, REMOVAL OR ACCEPTANCE OF 
DEFECTIVE WORK 
 
 
13.01 Notice of Defects 
 
A.  Prompt notice of all defective Work of which Owner 
or Engineer has actual knowledge will be given to 
Contractor. All defective Work may be rejected, 
corrected, or accepted as provided in this Article 13. 
 
13.02 Access to Work 
 
A. Owner, Engineer, their consultants and other 
representatives and personnel of Owner, independent 
testing laboratories, and governmental agencies with 
jurisdictional interests will have access to the Site and the 
Work at reasonable times for their observation, 
inspecting, and testing. Contractor shall provide them 
proper and safe conditions for such access and advise 
them of Contractor’s Site safety procedures and programs 
so that they may comply therewith as applicable. 
 
13.03 Tests and Inspections 
 
A. Contractor shall give Engineer timely notice of 
readiness of the Work for all required inspections, tests, 
or approvals and shall cooperate with inspection and 
testing personnel to facilitate required inspections or tests. 
 
B.  Owner shall employ and pay for the services of an 
independent testing laboratory to perform all inspections, 
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tests, or approvals required by the Contract Documents 
except: 
 

1. for inspections, tests, or approvals covered by 
Paragraphs 13.03.C and 13.03.D below; 

 
2. that costs incurred in connection with tests or 
inspections conducted pursuant to Paragraph 13.04.B 
shall be paid as provided in said Paragraph 13.04.C; 
and 

 
3. as otherwise specifically provided in the Con-
tract Documents. 

 
C. If Laws or Regulations of any public body having 
jurisdiction require any Work (or part thereof) specifically 
to be inspected, tested, or approved by an employee or 
other representative of such public body, Contractor shall 
assume full responsibility for arranging and obtaining 
such inspections, tests, or approvals, pay all costs in 
connection therewith, and furnish Engineer the required 
certificates of inspection or approval.  
 
D.  Contractor shall be responsible for arranging and 
obtaining and shall pay all costs in connection with any 
inspections, tests, or approvals required for Owner’s and 
Engineer’s acceptance of materials or equipment to be 
incorporated in the Work; or acceptance of materials, mix 
designs, or equipment submitted for approval prior to 
Contractor’s purchase thereof for incorporation in the 
Work. Such inspections, tests, or approvals shall be 
performed by organizations acceptable to Owner and 
Engineer. 
 
E.  If any Work (or the work of others) that is to be 
inspected, tested, or approved is covered by Contractor 
without written concurrence of Engineer, it must, if 
requested by Engineer, be uncovered for observation. 
 
F.  Uncovering Work as provided in Paragraph 13.03.E 
shall be at Contractor’s expense unless Contractor has 
given Engineer timely notice of Contractor’s intention to 
cover the same and Engineer has not acted with 
reasonable promptness in response to such notice. 
 
13.04 Uncovering Work 
 
A.  If any Work is covered contrary to the written request 
of Engineer, it must, if requested by Engineer, be 
uncovered for Engineer’s observation and replaced at 
Contractor’s expense. 
 
B.  If Engineer considers it necessary or advisable that 
covered Work be observed by Engineer or inspected or 
tested by others, Contractor, at Engineer’s request, shall 
uncover, expose, or otherwise make available for 
observation, inspection, or testing as Engineer may 
require, that portion of the Work in question, furnishing 
all necessary labor, material, and equipment.  
 

C.  If it is found that the uncovered Work is defective, 
Contractor shall pay all claims, costs, losses, and damages 
(including but not limited to all fees and charges of 
engineers, architects, attorneys, and other professionals 
and all court or arbitration or other dispute resolution 
costs) arising out of or relating to such uncovering, 
exposure, observation, inspection, and testing, and of 
satisfactory replacement or reconstruction (including but 
not limited to all costs of repair or replacement of work of 
others); and Owner shall be entitled to an appropriate 
decrease in the Contract Price. If the parties are unable to 
agree as to the amount thereof, Owner may make a Claim 
therefor as provided in Paragraph 10.05.  
 
D.  If, the uncovered Work is not found to be defective, 
Contractor shall be allowed an increase in the Contract 
Price or an extension of the Contract Times, or both, 
directly attributable to such uncovering, exposure, 
observation, inspection, testing, replacement, and 
reconstruction. If the parties are unable to agree as to the 
amount or extent thereof, Contractor may make a Claim 
therefor as provided in Paragraph 10.05. 
 
13.05 Owner May Stop the Work 
 
A. If the Work is defective, or Contractor fails to supply 
sufficient skilled workers or suitable materials or 
equipment, or fails to perform the Work in such a way 
that the completed Work will conform to the Contract 
Documents, Owner may order Contractor to stop the 
Work, or any portion thereof, until the cause for such 
order has been eliminated; however, this right of Owner 
to stop the Work shall not give rise to any duty on the part 
of Owner to exercise this right for the benefit of 
Contractor, any Subcontractor, any Supplier, any other 
individual or entity, or any surety for, or employee or 
agent of any of them. 
 
13.06 Correction or Removal of Defective Work 
 
A. Promptly after receipt of notice, Contractor shall 
correct all defective Work, whether or not fabricated, 
installed, or completed, or, if the Work has been rejected 
by Engineer, remove it from the Project and replace it 
with Work that is not defective. Contractor shall pay all 
claims, costs, losses, and damages (including but not 
limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of 
or relating to such correction or removal (including but 
not limited to all costs of repair or replacement of work of 
others). 
 
B.  When correcting defective Work under the terms of 
this Paragraph 13.06 or Paragraph 13.07, Contractor shall 
take no action that would void or otherwise impair 
Owner’s special warranty and guarantee, if any, on said 
Work. 
 
13.07 Correction Period 
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A. If within one year after the date of Substantial 
Completion (or such longer period of time as may be 
prescribed by the terms of any applicable special 
guarantee required by the Contract Documents) or by any 
specific provision of the Contract Documents, any Work 
is found to be defective, or if the repair of any damages to 
the land or areas made available for Contractor’s use by 
Owner or permitted by Laws and Regulations as 
contemplated in Paragraph 6.11.A is found to be 
defective, Contractor shall promptly, without cost to 
Owner and in accordance with Owner’s written 
instructions: 
 
 1. repair such defective land or areas; or  
 
 2. correct such defective Work; or 
 

3. if the defective Work has been rejected by 
Owner, remove it from the Project and replace it with 
Work that is not defective, and  

 
4. satisfactorily correct or repair or remove and 
replace any damage to other Work, to the work of 
others or other land or areas resulting therefrom.  

 
B.  If Contractor does not promptly comply with the terms 
of Owner’s written instructions, or in an emergency 
where delay would cause serious risk of loss or damage, 
Owner may have the defective Work corrected or repaired 
or may have the rejected Work removed and replaced. All 
claims, costs, losses, and damages (including but not 
limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) arising out of 
or relating to such correction or repair or such removal 
and replacement (including but not limited to all costs of 
repair or replacement of work of others) will be paid by 
Contractor. 
 
C.  In special circumstances where a particular item of 
equipment is placed in continuous service before 
Substantial Completion of all the Work, the correction 
period for that item may start to run from an earlier date if 
so provided in the Specifications. 
 
D.  Where defective Work (and damage to other Work 
resulting therefrom) has been corrected or removed and 
replaced under this Paragraph 13.07, the correction period 
hereunder with respect to such Work will be extended for 
an additional period of one year after such correction or 
removal and replacement has been satisfactorily complet-
ed. 
 
E.  Contractor’s obligations under this Paragraph 13.07 
are in addition to any other obligation or warranty. The 
provisions of this Paragraph 13.07 shall not be construed 
as a substitute for or a waiver of the provisions of any 
applicable statute of limitation or repose. 
 
13.08 Acceptance of Defective Work 
 

A.  If, instead of requiring correction or removal and 
replacement of defective Work, Owner (and, prior to 
Engineer’s recommendation of final payment, Engineer) 
prefers to accept it, Owner may do so. Contractor shall 
pay all claims, costs, losses, and damages (including but 
not limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) attributable to 
Owner’s evaluation of and determination to accept such 
defective Work (such costs to be approved by Engineer as 
to reasonableness) and the diminished value of the Work 
to the extent not otherwise paid by Contractor pursuant to 
this sentence. If any such acceptance occurs prior to 
Engineer’s recommendation of final payment, a Change 
Order will be issued incorporating the necessary revisions 
in the Contract Documents with respect to the Work, and 
Owner shall be entitled to an appropriate decrease in the 
Contract Price, reflecting the diminished value of Work 
so accepted. If the parties are unable to agree as to the 
amount thereof, Owner may make a Claim therefor as 
provided in Paragraph 10.05. If the acceptance occurs 
after such recommendation, an appropriate amount will be 
paid by Contractor to Owner. 
 
13.09 Owner May Correct Defective Work 
 
A. If Contractor fails within a reasonable time after 
written notice from Engineer to correct defective Work or 
to remove and replace rejected Work as required by 
Engineer in accordance with Paragraph 13.06.A, or if 
Contractor fails to perform the Work in accordance with 
the Contract Documents, or if Contractor fails to comply 
with any other provision of the Contract Documents, 
Owner may, after seven days written notice to Contractor, 
correct or remedy any such deficiency. 
 
B. In exercising the rights and remedies under this 
Paragraph 13.09, Owner shall proceed expeditiously. In 
connection with such corrective or remedial action, 
Owner may exclude Contractor from all or part of the 
Site, take possession of all or part of the Work and 
suspend Contractor’s services related thereto, take posses-
sion of Contractor’s tools, appliances, construction 
equipment and machinery at the Site, and incorporate in 
the Work all materials and equipment stored at the Site or 
for which Owner has paid Contractor but which are stored 
elsewhere. Contractor shall allow Owner, Owner’s 
representatives, agents and employees, Owner’s other 
contractors, and Engineer and Engineer’s consultants 
access to the Site to enable Owner to exercise the rights 
and remedies under this Paragraph. 
 
C.  All claims, costs, losses, and damages (including but 
not limited to all fees and charges of engineers, architects, 
attorneys, and other professionals and all court or 
arbitration or other dispute resolution costs) incurred or 
sustained by Owner in exercising the rights and remedies 
under this Paragraph 13.09 will be charged against 
Contractor, and a Change Order will be issued incorpo-
rating the necessary revisions in the Contract Documents 
with respect to the Work; and Owner shall be entitled to 
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an appropriate decrease in the Contract Price. If the 
parties are unable to agree as to the amount of the 
adjustment, Owner may make a Claim therefor as 
provided in Paragraph 10.05. Such claims, costs, losses 
and damages will include but not be limited to all costs of 
repair, or replacement of work of others destroyed or 
damaged by correction, removal, or replacement of 
Contractor’s defective Work. 
 
D.  Contractor shall not be allowed an extension of the 
Contract Times because of any delay in the performance 
of the Work attributable to the exercise by Owner of 
Owner’s rights and remedies under this Paragraph 13.09. 
 
 
ARTICLE 14 - PAYMENTS TO CONTRACTOR AND 
COMPLETION 
 
 
14.01 Schedule of Values 
 
A.  The Schedule of Values established as provided in 
Paragraph 2.07.A will serve as the basis for progress 
payments and will be incorporated into a form of Applica-
tion for Payment acceptable to Engineer. Progress 
payments on account of Unit Price Work will be based on 
the number of units completed. 
 
14.02 Progress Payments 
 
A.  Applications for Payments 
 

1. At least 20 days before the date established in the 
Agreement for each progress payment (but not more 
often than once a month), Contractor shall submit to 
Engineer for review an Application for Payment 
filled out and signed by Contractor covering the 
Work completed as of the date of the Application and 
accompanied by such supporting documentation as is 
required by the Contract Documents. If payment is 
requested on the basis of materials and equipment not 
incorporated in the Work but delivered and suitably 
stored at the Site or at another location agreed to in 
writing, the Application for Payment shall also be 
accompanied by a bill of sale, invoice, or other docu-
mentation warranting that Owner has received the 
materials and equipment free and clear of all Liens 
and evidence that the materials and equipment are 
covered by appropriate property insurance or other 
arrangements to protect Owner’s interest therein, all 
of which must be satisfactory to Owner.  

 
2. Beginning with the second Application for 
Payment, each Application shall include an affidavit 
of Contractor stating that all previous progress 
payments received on account of the Work have been 
applied on account to discharge Contractor’s 
legitimate obligations associated with prior 
Applications for Payment. 

 

3. The amount of retainage with respect to progress 
payments will be as stipulated in the Agreement. 

 
B. Review of Applications 
 

1. Engineer will, within 10 days after receipt of 
each Application for Payment, either indicate in 
writing a recommendation of payment and present 
the Application to Owner or return the Application to 
Contractor indicating in writing Engineer’s reasons 
for refusing to recommend payment. In the latter 
case, Contractor may make the necessary corrections 
and resubmit the Application. 

 
2. Engineer’s recommendation of any payment 
requested in an Application for Payment will 
constitute a representation by Engineer to Owner, 
based on Engineer’s observations on the Site of the 
executed Work as an experienced and qualified 
design professional and on Engineer's review of the 
Application for Payment and the accompanying data 
and schedules, that to the best of Engineer’s 
knowledge, information and belief:  

 
a.  the Work has progressed to the point indicat-
ed; 
 
b.  the quality of the Work is generally in accor-
dance with the Contract Documents (subject to 
an evaluation of the Work as a functioning whole 
prior to or upon Substantial Completion, to the 
results of any subsequent tests called for in the 
Contract Documents, to a final determination of 
quantities and classifications for Unit Price Work 
under Paragraph 9.07, and to any other 
qualifications stated in the recommendation); and  
 
c.  the conditions precedent to Contractor’s being 
entitled to such payment appear to have been 
fulfilled in so far as it is Engineer’s 
responsibility to observe the Work. 

 
3. By recommending any such payment Engineer 
will not thereby be deemed to have represented that:  

 
a.  inspections made to check the quality or the 
quantity of the Work as it has been performed 
have been exhaustive, extended to every aspect 
of the Work in progress, or involved detailed 
inspections of the Work beyond the responsi-
bilities specifically assigned to Engineer in the 
Contract Documents; or  
 
b.  that there may not be other matters or issues 
between the parties that might entitle Contractor 
to be paid additionally by Owner or entitle 
Owner to withhold payment to Contractor. 

 
4. Neither Engineer’s review of Contractor’s Work 
for the purposes of recommending payments nor 
Engineer’s recommendation of any payment, 
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including final payment, will impose responsibility 
on Engineer: 

 
a.   to supervise, direct, or control the Work, or 
 
b. for the means, methods, techniques, 
sequences, or procedures of construction, or the 
safety precautions and programs incident thereto, 
or 
 
c.  for Contractor’s failure to comply with Laws 
and Regulations applicable to Contractor’s 
performance of the Work, or 
 
d.  to make any examination to ascertain how or 
for what purposes Contractor has used the 
moneys paid on account of the Contract Price, or  
 
e.  to determine that title to any of the Work, 
materials, or equipment has passed to Owner free 
and clear of any Liens. 

 
5. Engineer may refuse to recommend the whole or 
any part of any payment if, in Engineer’s opinion, it 
would be incorrect to make the representations to 
Owner stated in Paragraph 14.02.B.2. Engineer may 
also refuse to recommend any such payment or, 
because of subsequently discovered evidence or the 
results of subsequent inspections or tests, revise or 
revoke any such payment recommendation 
previously made, to such extent as may be necessary 
in Engineer’s opinion to protect Owner from loss 
because: 

 
a.  the Work is defective, or completed Work has 
been damaged, requiring correction or replace-
ment; 
 
b. the Contract Price has been reduced by 
Change Orders; 
 
c.  Owner has been required to correct defective 
Work or complete Work in accordance with 
Paragraph 13.09; or 
 
d. Engineer has actual knowledge of the 
occurrence of any of the events enumerated in 
Paragraph 15.02.A. 

 
C.  Payment Becomes Due 
 

1. Ten days after presentation of the Application for 
Payment to Owner with Engineer’s recommendation, 
the amount recommended will (subject to the 
provisions of Paragraph 14.02.D) become due, and 
when due will be paid by Owner to Contractor. 

 

D.  Reduction in Payment 
 

1. Owner may refuse to make payment of the full 
amount recommended by Engineer because: 

 
a. claims have been made against Owner on 
account of Contractor’s performance or furnish-
ing of the Work; 
 
b.  Liens have been filed in connection with the 
Work, except where Contractor has delivered a 
specific bond satisfactory to Owner to secure the 
satisfaction and discharge of such Liens; 
 
c.  there are other items entitling Owner to a 
set-off against the amount recommended; or 
 
d.  Owner has actual knowledge of the occur-
rence of any of the events enumerated in 
Paragraphs 14.02.B.5.a through 14.02.B.5.c or 
Paragraph 15.02.A. 

 
2. If Owner refuses to make payment of the full 
amount recommended by Engineer, Owner will give 
Contractor immediate written notice (with a copy to 
Engineer) stating the reasons for such action and 
promptly pay Contractor any amount remaining after 
deduction of the amount so withheld. Owner shall 
promptly pay Contractor the amount so withheld, or 
any adjustment thereto agreed to by Owner and 
Contractor, when Contractor corrects to Owner’s 
satisfaction the reasons for such action. 

 
3. If it is subsequently determined that Owner’s 
refusal of payment was not justified, the amount 
wrongfully withheld shall be treated as an amount 
due as determined by Paragraph 14.02.C.1. 

 
14.03 Contractor’s Warranty of Title 
 
A.  Contractor warrants and guarantees that title to all 
Work, materials, and equipment covered by any 
Application for Payment, whether incorporated in the 
Project or not, will pass to Owner no later than the time of 
payment free and clear of all Liens. 
 
14.04 Substantial Completion 
 
A.  When Contractor considers the entire Work ready for 
its intended use Contractor shall notify Owner and 
Engineer in writing that the entire Work is substantially 
complete (except for items specifically listed by 
Contractor as incomplete) and request that Engineer issue 
a certificate of Substantial Completion.  
 
B.  Promptly after Contractor’s notification, , Owner, 
Contractor, and Engineer shall make an inspection of the 
Work to determine the status of completion. If Engineer 
does not consider the Work substantially complete, 
Engineer will notify Contractor in writing giving the 
reasons therefor.  
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C.  If Engineer considers the Work substantially com-
plete, Engineer will deliver to Owner a tentative 
certificate of Substantial Completion which shall fix the 
date of Substantial Completion. There shall be attached to 
the certificate a tentative list of items to be completed or 
corrected before final payment. Owner shall have seven 
days after receipt of the tentative certificate during which 
to make written objection to Engineer as to any provisions 
of the certificate or attached list. If, after considering such 
objections, Engineer concludes that the Work is not 
substantially complete, Engineer will within 14 days after 
submission of the tentative certificate to Owner notify 
Contractor in writing, stating the reasons therefor. If, after 
consideration of Owner’s objections, Engineer considers 
the Work substantially complete, Engineer will within 
said 14 days execute and deliver to Owner and Contractor 
a definitive certificate of Substantial Completion (with a 
revised tentative list of items to be completed or correct-
ed) reflecting such changes from the tentative certificate 
as Engineer believes justified after consideration of any 
objections from Owner.  
 
D.  At the time of delivery of the tentative certificate of 
Substantial Completion, Engineer will deliver to Owner 
and Contractor a written recommendation as to division of 
responsibilities pending final payment between Owner 
and Contractor with respect to security, operation, safety, 
and protection of the Work, maintenance, heat, utilities, 
insurance, and warranties and guarantees. Unless Owner 
and Contractor agree otherwise in writing and so inform 
Engineer in writing prior to Engineer’s issuing the 
definitive certificate of Substantial Completion, 
Engineer’s aforesaid recommendation will be binding on 
Owner and Contractor until final payment. 
 
E.  Owner shall have the right to exclude Contractor from 
the Site after the date of Substantial Completion subject to 
allowing Contractor reasonable access to complete or 
correct items on the tentative list. 
 
14.05 Partial Utilization 
 
A.  Prior to Substantial Completion of all the Work, 
Owner may use or occupy any substantially completed 
part of the Work which has specifically been identified in 
the Contract Documents, or which Owner, Engineer, and 
Contractor agree constitutes a separately functioning and 
usable part of the Work that can be used by Owner for its 
intended purpose without significant interference with 
Contractor’s performance of the remainder of the Work, 
subject to the following conditions. 
 

1. Owner at any time may request Contractor in 
writing to permit Owner to use or occupy any such 
part of the Work which Owner believes to be ready 
for its intended use and substantially complete. If and 
when Contractor agrees that such part of the Work is 
substantially complete, Contractor will certify to 
Owner and Engineer that such part of the Work is 
substantially complete and request Engineer to issue 

a certificate of Substantial Completion for that part of 
the Work.  

 
2. Contractor at any time may notify Owner and 
Engineer in writing that Contractor considers any 
such part of the Work ready for its intended use and 
substantially complete and request Engineer to issue 
a certificate of Substantial Completion for that part of 
the Work.  

 
3.  Within a reasonable time after either such 
request, Owner, Contractor, and Engineer shall make 
an inspection of that part of the Work to determine its 
status of completion. If Engineer does not consider 
that part of the Work to be substantially complete, 
Engineer will notify Owner and Contractor in writing 
giving the reasons therefor. If Engineer considers that 
part of the Work to be substantially complete, the 
provisions of Paragraph 14.04 will apply with respect 
to certification of Substantial Completion of that part 
of the Work and the division of responsibility in 
respect thereof and access thereto. 

 
 4.  No use or occupancy or separate operation of 
part of the Work may occur prior to compliance with 
the requirements of Paragraph 5.10 regarding 
property insurance. 

 
14.06 Final Inspection 
 
A.  Upon written notice from Contractor that the entire 
Work or an agreed portion thereof is complete, Engineer 
will promptly make a final inspection with Owner and 
Contractor and will notify Contractor in writing of all 
particulars in which this inspection reveals that the Work 
is incomplete or defective. Contractor shall immediately 
take such measures as are necessary to complete such 
Work or remedy such deficiencies. 
 
14.07 Final Payment 
 
A.  Application for Payment 
 

1. After Contractor has, in the opinion of Engineer, 
satisfactorily completed all corrections identified 
during the final inspection and has delivered, in 
accordance with the Contract Documents, all main-
tenance and operating instructions, schedules, 
guarantees, bonds, certificates or other evidence of 
insurance certificates of inspection, marked-up record 
documents (as provided in Paragraph 6.12), and other 
documents, Contractor may make application for 
final payment following the procedure for progress 
payments. 

 
2. The final Application for Payment shall be 
accompanied (except as previously delivered) by:  

 
a.  all documentation called for in the Contract 
Documents, including but not limited to the 
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evidence of insurance required by Paragraph 
5.04.B.7; 
 
b.  consent of the surety, if any, to final payment;  
 
c.  a list of all Claims against Owner that 
Contractor believes are unsettled; and  
 
d. complete and legally effective releases or 
waivers (satisfactory to Owner) of all Lien rights 
arising out of or Liens filed in connection with 
the Work. 

 
3. In lieu of the releases or waivers of Liens 
specified in Paragraph 14.07.A.2 and as approved by 
Owner, Contractor may furnish receipts or releases in 
full and an affidavit of Contractor that: (i) the 
releases and receipts include all labor, services, 
material, and equipment for which a Lien could be 
filed; and (ii) all payrolls, material and equipment 
bills, and other indebtedness connected with the 
Work for which Owner or Owner's property might in 
any way be responsible have been paid or otherwise 
satisfied. If any Subcontractor or Supplier fails to 
furnish such a release or receipt in full, Contractor 
may furnish a bond or other collateral satisfactory to 
Owner to indemnify Owner against any Lien. 

 
B.  Engineer’s Review of Application and Acceptance 
 

1. If, on the basis of Engineer’s observation of the 
Work during construction and final inspection, and 
Engineer’s review of the final Application for 
Payment and accompanying documentation as re-
quired by the Contract Documents, Engineer is 
satisfied that the Work has been completed and 
Contractor’s other obligations under the Contract 
Documents have been fulfilled, Engineer will, within 
ten days after receipt of the final Application for 
Payment, indicate in writing Engineer’s recommen-
dation of payment and present the Application for 
Payment to Owner for payment. At the same time 
Engineer will also give written notice to Owner and 
Contractor that the Work is acceptable subject to the 
provisions of Paragraph 14.09. Otherwise, Engineer 
will return the Application for Payment to 
Contractor, indicating in writing the reasons for 
refusing to recommend final payment, in which case 
Contractor shall make the necessary corrections and 
resubmit the Application for Payment.  

 
C.  Payment Becomes Due 
 

1. Thirty days after the presentation to Owner of 
the Application for Payment and accompanying 
documentation, the amount recommended by 
Engineer, less any sum Owner is entitled to set off 
against Engineer’s recommendation, including but 
not limited to liquidated damages, will become due 
and , will be paid by Owner to Contractor. 

 

14.08 Final Completion Delayed 
 
A.  If, through no fault of Contractor, final completion of 
the Work is significantly delayed, and if Engineer so 
confirms, Owner shall, upon receipt of Contractor’s final 
Application for Payment (for Work fully completed and 
accepted) and recommendation of Engineer, and without 
terminating the Contract, make payment of the balance 
due for that portion of the Work fully completed and 
accepted. If the remaining balance to be held by Owner 
for Work not fully completed or corrected is less than the 
retainage stipulated in the Agreement, and if bonds have 
been furnished as required in Paragraph 5.01, the written 
consent of the surety to the payment of the balance due 
for that portion of the Work fully completed and accepted 
shall be submitted by Contractor to Engineer with the 
Application for such payment. Such payment shall be 
made under the terms and conditions governing final 
payment, except that it shall not constitute a waiver of 
Claims. 
 
14.09 Waiver of Claims 
 
A. The making and acceptance of final payment will 
constitute: 
 

1. a waiver of all Claims by Owner against 
Contractor, except Claims arising from unsettled 
Liens, from defective Work appearing after final 
inspection pursuant to Paragraph 14.06, from failure 
to comply with the Contract Documents or the terms 
of any special guarantees specified therein, or from 
Contractor’s continuing obligations under the 
Contract Documents; and 

 
2. a waiver of all Claims by Contractor against 
Owner other than those previously made in 
accordance with the requirements herein and 
expressly acknowledged by Owner in writing as still 
unsettled. 

 
 
ARTICLE 15 - SUSPENSION OF WORK AND 
TERMINATION 
 
 
15.01 Owner May Suspend Work 
 
A.  At any time and without cause, Owner may suspend 
the Work or any portion thereof for a period of not more 
than 90 consecutive days by notice in writing to 
Contractor and Engineer which will fix the date on which 
Work will be resumed. Contractor shall resume the Work 
on the date so fixed. Contractor shall be granted an adjust-
ment in the Contract Price or an extension of the Contract 
Times, or both, directly attributable to any such 
suspension if Contractor makes a Claim therefor as 
provided in Paragraph 10.05. 
 



EJCDC C-700 Standard General Conditions of the Construction Contract. 
Copyright © 2002 National Society of Professional Engineers for EJCDC.  All rights reserved. 

00700 - 40 

15.02 Owner May Terminate for Cause 
 
A.  The occurrence of any one or more of the following 
events will justify termination for cause: 
 

1. Contractor’s persistent failure to perform the 
Work in accordance with the Contract Documents 
(including, but not limited to, failure to supply suffi-
cient skilled workers or suitable materials or equip-
ment or failure to adhere to the Progress Schedule 
established under Paragraph 2.07 as adjusted from 
time to time pursuant to Paragraph 6.04); 

 
2. Contractor’s disregard of Laws or Regulations of 
any public body having jurisdiction; 

 
3. Contractor’s disregard of the authority of 
Engineer; or 

 
4. Contractor’s violation in any substantial way of 
any provisions of the Contract Documents. 

 
B.  If one or more of the events identified in Paragraph 
15.02.A occur, Owner may, after giving Contractor (and 
surety) seven days written notice of its intent to terminate 
the services of Contractor: 
 

1. exclude Contractor from the Site, and take 
possession of the Work and of all Contractor’s tools, 
appliances, construction equipment, and machinery at 
the Site, and use the same to the full extent they 
could be used by Contractor (without liability to 
Contractor for trespass or conversion),  

 
2. incorporate in the Work all materials and 
equipment stored at the Site or for which Owner has 
paid Contractor but which are stored elsewhere, and  

 
 3. complete the Work as Owner may deem 

expedient.  
 
C.  If Owner proceeds as provided in Paragraph 15.02.B, 
Contractor shall not be entitled to receive any further 
payment until the Work is completed. If the unpaid 
balance of the Contract Price exceeds all claims, costs, 
losses, and damages (including but not limited to all fees 
and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute 
resolution costs) sustained by Owner arising out of or 
relating to completing the Work, such excess will be paid 
to Contractor. If such claims, costs, losses, and damages 
exceed such unpaid balance, Contractor shall pay the 
difference to Owner. Such claims, costs, losses, and 
damages incurred by Owner will be reviewed by Engineer 
as to their reasonableness and, when so approved by 
Engineer, incorporated in a Change Order. When 
exercising any rights or remedies under this Paragraph 
Owner shall not be required to obtain the lowest price for 
the Work performed. 
 

D.  Notwithstanding Paragraphs 15.02.B and 15.02.C, 
Contractor’s services will not be terminated if Contractor 
begins within seven days of receipt of notice of intent to 
terminate to correct its failure to perform and proceeds 
diligently to cure such failure within no more than 30 
days of receipt of said notice. 
 
E. Where Contractor’s services have been so terminated 
by Owner, the termination will not affect any rights or 
remedies of Owner against Contractor then existing or 
which may thereafter accrue. Any retention or payment of 
moneys due Contractor by Owner will not release 
Contractor from liability. 
 
F. If and to the extent that Contractor has provided a 
performance bond under the provisions of Paragraph 
5.01.A, the termination procedures of that bond shall 
supersede the provisions of Paragraphs 15.02.B, and 
15.02.C. 
 
15.03 Owner May Terminate For Convenience 
 
A. Upon seven days written notice to Contractor and 
Engineer, Owner may, without cause and without 
prejudice to any other right or remedy of Owner, 
terminate the Contract. In such case, Contractor shall be 
paid for (without duplication of any items): 
 

1. completed and acceptable Work executed in 
accordance with the Contract Documents prior to the 
effective date of termination, including fair and 
reasonable sums for overhead and profit on such 
Work; 

 
2. expenses sustained prior to the effective date of 
termination in performing services and furnishing 
labor, materials, or equipment as required by the 
Contract Documents in connection with uncompleted 
Work, plus fair and reasonable sums for overhead 
and profit on such expenses; 

 
3. all claims, costs, losses, and damages (including 
but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all 
court or arbitration or other dispute resolution costs) 
incurred in settlement of terminated contracts with 
Subcontractors, Suppliers, and others; and 

 
4. reasonable expenses directly attributable to 
termination. 

 
B.  Contractor shall not be paid on account of loss of 
anticipated profits or revenue or other economic loss 
arising out of or resulting from such termination. 
 
15.04 Contractor May Stop Work or Terminate 
 
A. If, through no act or fault of Contractor, (i) the Work is 
suspended for more than 90 consecutive days by Owner 
or under an order of court or other public authority, or (ii) 
Engineer fails to act on any Application for Payment 
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within 30 days after it is submitted, or (iii) Owner fails for 
30 days to pay Contractor any sum finally determined to 
be due, then Contractor may, upon seven days written 
notice to Owner and Engineer, and provided Owner or 
Engineer do not remedy such suspension or failure within 
that time, terminate the Contract and recover from Owner 
payment on the same terms as provided in Paragraph 
15.03.  
 
B.  In lieu of terminating the Contract and without 
prejudice to any other right or remedy, if Engineer has 
failed to act on an Application for Payment within 30 
days after it is submitted, or Owner has failed for 30 days 
to pay Contractor any sum finally determined to be due, 
Contractor may, seven days after written notice to Owner 
and Engineer, stop the Work until payment is made of all 
such amounts due Contractor, including interest thereon. 
The provisions of this Paragraph 15.04 are not intended to 
preclude Contractor from making a Claim under 
Paragraph 10.05 for an adjustment in Contract Price or 
Contract Times or otherwise for expenses or damage 
directly attributable to Contractor’s stopping the Work as 
permitted by this Paragraph. 
 
 
ARTICLE 16 - DISPUTE RESOLUTION 
 
 
16.01 Methods and Procedures 
 
A.  Either Owner or Contractor may request mediation of 
any Claim submitted to Engineer for a decision under 
Paragraph 10.05 before such decision becomes final and 
binding. The mediation will be governed by the 
Construction Industry Mediation Rules of the American 
Arbitration Association in effect as of the Effective Date 
of the Agreement. The request for mediation shall be 
submitted in writing to the American Arbitration 
Association and the other party to the Contract. Timely 
submission of the request shall stay the effect of 
Paragraph 10.05.E.  
 
B.  Owner and Contractor shall participate in the 
mediation process in good faith. The process shall be 
concluded within 60 days of filing of the request. The 
date of termination of the mediation shall be determined 
by application of the mediation rules referenced above. 
 
C.  If the Claim is not resolved by mediation, Engineer’s 
action under Paragraph 10.05.C or a denial pursuant to 
Paragraphs 10.05.C.3 or 10.05.D shall become final and 
binding 30 days after termination of the mediation unless, 
within that time period, Owner or Contractor: 
 

1. elects in writing to invoke any dispute resolution 
process provided for in the Supplementary 
Conditions, or 

 
2. agrees with the other party to submit the Claim 
to another dispute resolution process, or 

 

3. gives written notice to the other party of their 
intent to submit the Claim to a court of competent 
jurisdiction. 

 
 
ARTICLE 17 - MISCELLANEOUS 
 
 
17.01 Giving Notice 
 
A.  Whenever any provision of the Contract Documents 
requires the giving of written notice, it will be deemed to 
have been validly given if:  
 

1.  delivered in person to the individual or to a 
member of the firm or to an officer of the corporation 
for whom it is intended, or 

 
2. delivered at or sent by registered or certified 
mail, postage prepaid, to the last business address 
known to the giver of the notice. 

 
17.02 Computation of Times 
 
A. When any period of time is referred to in the Contract 
Documents by days, it will be computed to exclude the 
first and include the last day of such period. If the last day 
of any such period falls on a Saturday or Sunday or on a 
day made a legal holiday by the law of the applicable 
jurisdiction, such day will be omitted from the 
computation. 
 
17.03 Cumulative Remedies 
 
A.  The duties and obligations imposed by these General 
Conditions and the rights and remedies available 
hereunder to the parties hereto are in addition to, and are 
not to be construed in any way as a limitation of, any 
rights and remedies available to any or all of them which 
are otherwise imposed or available by Laws or Regula-
tions, by special warranty or guarantee, or by other 
provisions of the Contract Documents. The provisions of 
this Paragraph will be as effective as if repeated 
specifically in the Contract Documents in connection with 
each particular duty, obligation, right, and remedy to 
which they apply. 
 
17.04 Survival of Obligations 
 
A.  All representations, indemnifications, warranties, and 
guarantees made in, required by, or given in accordance 
with the Contract Documents, as well as all continuing 
obligations indicated in the Contract Documents, will 
survive final payment, completion, and acceptance of the 
Work or termination or completion of the Contract or 
termination of the services of Contractor. 
 
17.05 Controlling Law 
 
A.  This Contract is to be governed by the law of the state 
in which the Project is located. 
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17.06 Headings 
 

A. Article and paragraph headings are inserted for 
convenience only and do not constitute parts of these 
General Conditions. 
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ADVERTISEMENT FOR BIDS 

Sealed bids will be received by the Clerk of the County Commissioners, Warren County, Ohio, 
406 Justice Drive, Lebanon, Ohio 45036, until June 13, 2019 @ 11:00 a.m., at the Office of the 
Warren County Commissioners, and then at said time bids will be opened and read aloud for the 
Lower Little Miami WWTP Sewer Maintenance Building Project. 

Bid documents and specifications are available online at the Warren County’s Website at 
http://www.co.warren.oh.us/commissioners/Resources/Bids/Default.aspx. Questions regarding 
the technical specifications should be directed to Kathryn Gilbert at the Warren County Water 
and Sewer Department, (513) 695-1645. Each bid shall contain the full name of each person or 
company submitting the bid and be accompanied by a bid bond for the full amount of the bid or a 
certified check in the amount equal to ten (10) percent of the bid.   

The project description: Work includes the construction of the Sewer Maintenance Building 
located at the Lower Little Miami Wastewater Treatment Plant, landscaping and pavement 
improvements surrounding the new Sewer Maintenance Building, and utility work associated 
with the Sewer Maintenance Building. The estimated contract value is $3,427,000.00. 

 
This notice is posted on the Warren County Government internet site. The Warren County Web Site 
can be accessed at http://www.co.warren.oh.us/commissioners/Resources/Bids/Default.aspx. To 
access bid project information, under the “Your Government” heading click on the “Board of 
Commissioners” tab, then click on the “Bid Projects” tab and choose the project you wish to 
obtain information about. Please contact the Warren County Commissioners Office at (513) 695-
1250 if you have trouble with this procedure or if you need additional information on accessing bid 
project information on our web site. Please be aware that if you are downloading this document to 
bid this project, addendums to the scope may be issued prior to the bid date.  In order to stay 
updated on any change, please email Kiana Hawk in the Commissioner’s Office at 
Kiana.Hawk@co.warren.oh.us with your contact information. 
 
The Board of Warren County Commissioners reserve the right to accept the lowest and best bid, 
to reject all bids, and to waive any irregularities in bids. 

By order of the Board of County Commissioners, Warren County, Ohio. 

       ______________________________ 
       Tina Osborne, Clerk  
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	SECTION 04 00 05
	MASONRY
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide labor, materials, equipment, and incidentals as shown, specified and required for masonry Work, including:
	a. Providing openings in unit masonry construction to accommodate the Work under this and other Specification Sections, and building into unit masonry construction all items such as sleeves, anchorage devices, inserts and other items to be embedded in...

	1.
	1.
	1.
	1.
	2. Extent of each type of unit masonry is shown.
	3. Types of products and features required include:
	a.
	a.
	a.
	a. Concrete unit masonry.
	a.
	b. Masonry mortar and grout.
	c. Masonry accessories.
	a.
	d. Unit masonry meeting requirements of Special Inspections.


	A.
	A.
	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under other Specification Sections and coordinate the items that must be installed with unit masonry construction Work.
	2. Unit masonry construction done without built-in flashings and other built-in Work shall be removed and rebuilt at no additional cost to OWNER, even if discovered after apparent completion of unit masonry construction.
	3. Coordinate Work under other Specification Sections to avoid delay of masonry construction.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 21 05, Building Insulation.
	2. Section 07 62 00, Sheet Metal Flashing and Trim.


	1.1
	1.1
	1.1
	1.1
	1.2  REFERENCES
	A.
	A.
	A. Referenced Standards: Standards referenced in this Section are:
	1. ACI 530, Building Code Requirements for Masonry Structures.
	2. ACI 530.1, Specification for Masonry Structures.
	3. ASTM A36, Standard Specification for Carbon Structural Steel.
	4. ASTM A82, Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	5. ASTM A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	8. ASTM A1008, Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable.
	9. ASTM A1011, Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Low-Alloy with Improved Formability.
	10. ASTM C5, Standard Specification for Quicklime for Structural Purposes.
	11. ASTM C33, Standard Specification for Concrete Aggregates.
	12. ASTM C67, Standard Test Method for Sampling and Testing Brick and Structural Clay Tile.
	13. ASTM C90, Standard Specification for Hollow Load-Bearing Concrete Masonry Units.
	14. ASTM C91, Standard Specification for Masonry Cement.
	15. ASTM C62, Standard Specification for Building Brick (Solid Masonry Units Made From Clay or Shale)
	16. ASTM C129, Standard Specification for Non-loadbearing Concrete Masonry Units
	17. ASTM C136, Standard Test Method for Sieve or Screen Analysis of Fine and Coarse Aggregates.
	18. ASTM C140, Test Methods for Sampling and Testing Concrete Masonry Units and Related Units.
	19. ASTM C144, Standard Specification for Aggregate for Masonry Mortar.
	20. ASTM C150, Standard Specification for Portland Cement.
	21. ASTM C207, Standard Specification for Hydrated Lime for Masonry Purposes.
	22. ASTM C 216, Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale).
	23. ASTM C270, Standard Specification for Mortar for Unit Masonry.
	24. ASTM C331, Standard Specification for Lightweight Aggregates for Concrete Masonry Units.
	25. ASTM C387, Standard Specification for Packaged, Dry, Combined Materials for Mortar and Concrete.
	26. ASTM C404, Standard Specification for Aggregates for Masonry Grouts.
	27. ASTM C426, Standard Test Method for Linear Drying Shrinkage of Concrete Block.
	28. ASTM C 652, Standard Specification for Hollow Brick (Hollow Masonry Units Made From Clay or Shale).
	29. ASTM C780, Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry.
	30. ASTM C1019, Standard Test Method for Sampling and Testing Grout.
	31. ASTM C1093, Practice for Accreditation of Testing Agencies for Unit Masonry.
	32. ASTM C1314, Standard Test Method for Compressive Strength of Masonry Prisms.
	33. ASTM D2240, Standard Test Method for Rubber Property- Durometer Hardness.
	34. ASTM D2287, Standard Specification for Nonrigid Vinyl Chloride Polymer and Copolymer Molding and Extrusion Compounds.
	35. ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.
	36. ASTM E119, Standard Test Method for Fire Tests of Building Construction and Materials.
	37. BIA, Technical Notes on Brick and Tile Construction.
	38. BIA, Technical Bulletin 1A, Construction and Protection Recommendations for Cold Weather Masonry Construction.
	39. BIA, Technical Notes on Cleaning Clay Products Masonry.
	40. NCMA, Guide Specifications and Technical Bulletins.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	41. UL 901, Specification for Quicklime for Structural Purposes.
	42. USGBC, Leadership in Energy and Environmental Design, Reference Guide, For New Construction and Major Renovation, LEED-NC, Version 2.2.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer: Hire a single installer regularly engaged in preformed unit masonry installation and with successful and documented experience in erecting unit masonry of scope and type of Work required; and employs only tradesmen with specific skill an...
	a. Names and telephone numbers of owners, architects or engineers responsible for project.
	b. Approximate contract cost of unit masonry for which installer was responsible.
	c. Amount (square feet) of unit masonry installed.

	2. Laboratory Qualifications:
	a. Testing Laboratory: In accordance with ASTM C1093.


	B. Component Supply and Compatibility:
	1. Obtain each type of concrete masonry unit from one Supplier, cured by one process and of uniform texture and color, or in an established uniform blend thereof.
	2. Do not change source or brands of mortar products during the Project.
	3. Where question of compliance to requirements of this Section arise, mortar properties Specification will take precedence over mortar proportion Specification.
	4. Do not change proportions established for mortar accepted under property Specifications, and do not use products with different physical characteristics in mortar used in the Work, unless compliance with requirements of property Specifications is...
	5. Do not combine two air-entraining materials in mortar.

	A.
	A.
	C. Regulatory Requirements:  Where fire-resistance classification is shown or scheduled for unit masonry construction (four-hour, three-hour, and similar designations), comply with applicable requirements for products and installation established by U...
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Job Mock-up:
	1. Prior to installing unit masonry and after ENGINEER’s approval of Samples, erect job mock-ups using products, pattern bond, and joint tooling shown or specified.  Build mock-up at the Site, at a location approved by the ENGINEER, of full required w...
	2. Build as many mock-up panels as required to obtain ENGINEER’s approval.
	3. Perform unit masonry construction tests per ACI 530.1.  Provide to ENGINEER acceptable test results before starting masonry construction.
	4. Masonry construction that does not meet standards approved on mock-up panel shall be removed and rebuilt to conform to the Contract Documents.  Provide mock-up panel for the following:
	a.
	a.
	a.
	a. Typical complete exterior wall including cavity wall flashing, anchors, and masonry wall ties and all other components of complete exterior wall system.
	b. Typical complete interior partition of concrete unit masonry where both sides will remain visually exposed in finished Work.


	A.
	A.
	A.
	E. Masonry Pre-installation Conference:
	1. Prior to starting unit masonry construction Work, schedule and hold masonry pre-installation conference at the Site, to review foreseeable methods and procedures related to unit masonry Work including:
	a. Project requirements per the Contract Documents.
	b. Structural concept.
	c. Sequence of masonry construction.
	d. Special masonry details.
	e. Required submittals.
	f. Standard of workmanship.
	g. Prism tests or mortar, grout sample and unit masonry tests results.
	a.
	h. Quality control requirements.
	i. Job organization and availability of products, tradesmen, equipment, and facilities needed to conform to Progress Schedule.
	j. Masonry control and expansion joint location and materials.
	k. Modular planning requirements.
	l. Weather and forecasted weather conditions, and procedures for coping with unfavorable conditions.
	m. Required special inspection, testing, and certifying procedures.
	n. Compliance with building codes and other Laws and Regulations.

	1.
	1.
	1.
	1.
	2. Attendance is mandatory for the following:
	a. CONTRACTOR’s Site superintendent.
	a.
	b. Masonry Subcontractor’s Site superintendent.
	c. Masonry Subcontractor’s foreman.
	d. Authorized representative of unit masonry Suppliers.
	e. ENGINEER.
	f. Special Inspection Coordinator.

	3. If additional information must be developed to adequately cover agenda items, reconvene conference as soon as possible.
	4. CONTRACTOR shall record discussions of conference and decisions and agreements (or disagreements) and provide copy of record to each conference attendee.


	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals:
	1. Shop Drawings:  Submit the following:
	1.
	1.
	1.
	a. Complete layout of all masonry walls showing modular planning and all special shapes to be used in the Work.  Show details for each condition encountered in the Work.  Provide plan and elevation views drawn at a scale of 1/4-inch equal to 1.0 foot,...
	b. Shop Drawings showing location, extent and accurate configuration and profile of all items shown, specified, and required by this and other Specification Sections included in unit masonry construction.
	a.
	a.
	a.
	c. Shop Drawing for fabrication, bending, and placement of reinforcing bars.  Show bar schedules, diagrams of bent bars, stirrup spacing, lateral ties and other arrangements and assemblies as required for fabricating and placing reinforcing for unit m...
	d. Job Mock-up: Shop Drawings showing location, extent, and accurate configuration of all items to be built into the mock-up.  Provide elevations drawn at scale of 1.5 inch equal to 1.0 foot.

	2. Product Data:  Submit the following:
	a. Copies of manufacturer’s specifications and test data for each type of concrete masonry unit specified, including certification that concrete masonry unit complies with Contract Documents.  Include instructions for handling, storage, installation ...
	a.
	a.
	a.
	b. Colored Mortar: Technical data on each type of colored mortar, including range of color that can be expected in the Work.

	3. Samples: Submit the following:
	a. Color Sample board, for each type of unit masonry specified, showing standard and custom colors.
	a. Each type of unit masonry specified in colors selected by ENGINEER.  Select each type of unit masonry to show range of color and texture that can be expected in the Work.
	a.
	a.
	b.
	c. Colored Mortar Samples: Submit complete selection of standard colors and custom colors of mortar for final selection by ENGINEER.  Label Samples to indicate type and amount of colorant used.
	d. ENGINEER’s review will be for color and texture only.


	B. Informational Submittals:
	1. Source Quality Control Submittals: Submit the following:
	a. Pre-construction laboratory test results, in accordance with ASTM C140.

	2. and Evaluation Reports
	a. Preconstruction testing results as specified in Paragraph 3.1.B of this Section.

	1.
	1.
	1.
	1.
	1.
	1.
	3. Qualification Statements:
	a. Testing laboratory.
	b. Installer.



	1.5   PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery and Handling of Products:
	1. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage of Materials:
	1. Comply with 01 66 00, Product Storage and Handling Requirements.
	2. Maintain temperatures under cover so that masonry products are above 20 degrees F during installation.


	1.6   JOB CONDITIONS
	A. Temporary Facilities: Provide supplemental heat sources and equipment as required should CONTRACTOR desire to continue unit masonry Work in cold weather.  Pay for fuel for supplemental heat.
	B. Environmental Requirements:
	1. Do not perform unit masonry Work when air temperature is below 28 degrees F on a rising temperature, or below 36 degrees F on falling temperatures without providing temporary, heated enclosures, or without providing temporary heating or other prec...
	2. Do not use frozen products, and do not build upon frozen unit masonry Work.
	3. Remove and replace all unit masonry Work damaged by cold.

	C. Protection:
	1. Protect unit masonry Work against freezing for at least 48 hours after being placed.
	a. For Mean Daily Air Temperatures of 40 degrees F to 32 degrees F: Protect unit masonry construction from precipitation for 48 hours after installation.
	b. For Mean Daily Air Temperatures of 32 degrees F to 25 degrees F:  Completely cover unit masonry construction for 48 hours after installation.
	c. For Mean Daily Temperatures of 25 degrees F to 20 degrees F: Completely cover unit masonry construction with insulating blankets for 48 hours after installation of the masonry.
	d. For Mean Daily Air Temperatures of 20 degrees F and Below: Maintain unit masonry construction above 32 degrees F for 48 hours by enclosure and supplementary heating.

	2. When Work is not in progress, protect partially completed unit masonry construction against rapid heat loss and from water entering the masonry by covering the top of walls with a strong, waterproof, non-staining membrane.  Extend the membrane at l...

	A.
	A.
	D. Cold Weather Unit Masonry Construction:
	1. Mortar used in unit masonry construction when mean daily temperature is below 40 degrees F shall be Portland cement-lime-sand mortar using high early strength Portland cement.
	2. Clay or shale unit masonry with suctions in excess of 20 grams of water per 30 square inches per minute shall be sprinkled with heated water just prior to installation.  Provide water temperature above 70 degrees F when temperature of masonry units...
	3. For Air Temperatures of 40 degrees F to 32 degrees F: Heat sand or mixing water to a minimum of 70 degrees F and maximum of 160 degrees F.
	4. For Air Temperatures of 32 degrees F to 25 degrees F: Heat sand and mixing water to a minimum of 70 degrees F and maximum of 160 degrees F.
	5. For Air Temperatures of 25 degrees F to 20 degrees F: Heat sand and mixing water to a minimum of 70 degrees F and maximum of 160 degrees F.  Provide heat on both sides of the wall under construction.  Employ wind breaks when wind is in excess of 15...
	6. For Air Temperatures of 20 degrees F and Below: Heat sand and mixing water to minimum of 70 degrees F and maximum of 160 degrees F.  Provide enclosure and auxiliary heat to maintain air temperature above 32 degrees F in the work area.  Temperature ...

	E. Hot Weather Unit Masonry Work: Protect unit masonry Work by methods acceptable to ENGINEER from direct exposure to wind and sun when surrounding air temperature is 99 degrees F in the shade with relative humidity less than 50 percent.


	PART 2 -  PRODUCTS
	2.1   MORTAR MATERIALS
	A. Portland Cement: Provide the following for Portland cement-lime mortars:
	1. ASTM C150, Type I.
	2. Use ASTM C150, Type III high-early strength, for laying masonry when air temperature is less than 50 degrees F.
	3. Provide nonstaining Portland cement of natural color.

	B. Masonry Cement: Provide the following for masonry cement mortars:
	1. ASTM C91 Type S, proportioned to comply with ASTM C270.
	2. Maximum Air Content, ASTM C91:  19 percent.
	3. Non-staining.

	C. Hydrated Lime: ASTM C207 Type S, or lime putty ASTM C5.
	D. Sand Aggregates:
	1. ASTM C144, except for joints less than ¼-inch, use aggregate graded with 100 percent passing the No. 16 sieve.
	2. White Mortar Aggregates: Provide natural white sand or ground white stone for Portland cement-lime mortars.
	3. Colored Mortar Aggregates: Provide ground marble, granite, or other sound stone as required to match the sample approved by ENGINEER for Portland cement-lime mortars.
	4. Fine Aggregate for Grout: Sand, ASTM C404, Size No. 1.
	5. Course Aggregate for Grout: ASTM C404, Size No. 8 or Size No. 89.

	A.
	A.
	E. Colored Mortar Pigments: Provide the following for Portland cement-lime mortars:
	1. Commercial iron oxide, manganese dioxide, ultramarine blue, chromium oxide, or carbon black, compounded for use in mortar mixes.
	2. Do not exceed pigment to cement ratios, by weight, of one-to-35 for carbon black, and one-to-seven for other pigments.
	3. Products and Manufacturers: Provide one of the following:
	a. True-Tone Mortar Colors by Davis Colors, a Subsidiary of Rockwood Pigments, Inc.
	b. SGS Concentrated Mortar Colors by Solomon Colors.
	c. Or equal.

	4. ENGINEER will select color of mortar.

	A.
	A.
	A.
	F. Ready-mixed Mortar: Cementitious materials, water, and aggregate complying with requirements specified for mortar materials, combined with set-controlling admixtures to produce a ready-mixed mortar complying with ASTM C270 and C387.
	G. Water: Free from injurious amounts of oils, acids, alkalis, or organic matter, and clean, fresh, and potable.

	2.2   MORTAR MIXES
	A. General:
	1. Anti-freeze Admixture or Agents: Not allowed.
	2. Calcium Chloride: Not allowed.

	A. Mortar for Unit Masonry: Comply with ASTM C270, Table 2, except limit materials to those specified in this Section, do not substitute ASTM C91 masonry cement for ASTM C150 Portland cement without an submittal approval by ENGINEER, and limit cement ...
	A.
	A.
	A.
	B.
	1. Type S:
	a. Provide the following proportions by volume:
	1) Portland Cement: One part.
	2) Hydrated Lime or Lime Putty: Over 1/4 to 1/2, maximum.
	3) Aggregate Ratio (measured in damp loose condition): Not less than 2-1/4 and not more than three times sum of volumes of cementitious materials.

	b. Properties:
	1) Average Compressive Strength, ASTM C270: 1,800 psi.
	2) Minimum Water Retention, ASTM C270: 75 percent.


	2. Maximum Air Content, ASTM C270: 12

	A.
	C. Grout:
	1. Fine Grout:
	a. Provide the following proportions by volume:
	1) Portland Cement: One part.
	2) Hydrated Lime or Lime Putty: Zero to 1/10 part.
	3) Aggregate Ratio (Measured in a Damp Loose Condition): Sand shall be not less than 2.25 times and not more than three times sum of volumes of cement and lime.

	b. Mix grout to have a slump of ten inches plus or minus one-inch at placement.

	2. Coarse Grout:
	a. Provide the following proportions by volume:
	1) Portland Cement: One part.
	2) Hydrated Lime or Lime Putty: Zero to 1/10 part.
	3) Fine Aggregate Ratio (Measured in a Damp Loose Condition): Sand shall be not less than 2.25 times and not more than three times sum of volumes of cement and lime.
	4) Coarse Aggregate Ratio: Not less than one and not more than two times sum of volumes of cement and lime.

	b. Mix grout to have slump of ten inches plus or minus one-inch, at placement.



	2.3   CONCRETE MASONRY UNITS
	A. General: Concrete masonry units shall comply with requirements below.
	B. Hollow and Solid Load-bearing Concrete Masonry Units: ASTM C90, with minimum of 15 percent coal fly ash and 50 percent recycle aggregate as part of concrete mix.
	C. Hollow Non-load-bearing Concrete Masonry Units: ASTM C129 with minimum of 15 percent coal fly ash and 50 percent recycle aggregate as part of the concrete mix.
	A.
	A.
	D. Split-Face Hollow Load-Bearing Concrete Masonry Units: ASTM C90 with minimum of 15 percent coal fly ash and 50 percent recycle aggregate as part of concrete mix.
	E. Weight:
	1.
	1.
	1.
	1. Provide lightweight interior masonry units using aggregate complying with ASTM C331 producing dry net weight of not more than 105 pounds per cubic foot.
	1.
	1.
	1.
	2. Provide normal weight split-face units using concrete aggregates complying with ASTM C33 producing dry net weight of not less than 125 pounds per cubic foot.

	F. Size: Manufacturer’s standard units with nominal face dimensions of 16 inches long by eight inches high by nominal width dimension shown on Drawings (15-5/8-inches by 7-5/8-inches actual).
	G. Special Shapes: Provide the following:
	1. Lintels, bond beams, reinforcing units, and flush-end reinforcing units, interior and exterior corner shapes, solid jambs, sash block, coves, pre-molded control joint blocks, headers, and other special conditions.
	2. Bullnose units for outside vertical corners including doors, windows, louvers and other openings, unless specifically shown by note indicating that this feature is not required.
	3. End blocks at all locations where masonry walls abut concrete, or steel columns to facilitate installation of compressible filler, backer rod and sealant or fire-rated fire stop sealant systems, if required.

	A.
	A.
	H. Waterproofing Admixture: Manufacture all types of concrete unit masonry, used in construction of exterior walls (including interior wythe of cavity walls) with an integral waterproofing admixture as follows:
	1. Material: Cross-linking acrylic polymer.
	2. Proportion:  In strict accordance with manufacturer’s instructions.
	3. Products and Manufacturers: Provide products of one of the following:
	a. Dry-Block System by Forrer Industries, a Unit of W. R. Grace & Company Construction Products Division.
	b. Eucon Blocktite by Euclid Chemical Company.
	c. Or equal.


	A.
	A.
	A.
	A.
	I. Exposed Faces: Provide manufacturer’s standard and custom colors and textures as specified for type of concrete masonry unit.
	J. Provide two-core concrete masonry units.
	A.
	A.
	A.
	K. Provide exterior concrete masonry units with polystyrene foam insulation core inserts specified in Section 07 21 05, Building Insulation.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	L. Provide concrete masonry units meeting requirements of the Special Inspections.

	1.1
	1.1
	1.1
	2.4   SPLIT-FACE CONCRETE MASONRY UNITS
	A. In addition to requirements applicable to all concrete masonry units, split-face concrete masonry units shall comply with requirements of this Article.
	B. Products and Manufacturers: Provide one of the following:
	1. Split-Faced Concrete Unit Masonry, by Oberfield’s Inc.
	2. Split-Faced Concrete Unit Masonry, by Wellnitz.
	3. Or equal.

	C. Hollow Load-bearing Split-Face Concrete Masonry Units: Provide the following:
	1. ASTM C90 compliant.
	2. ASTM C426, Dry Shrinkage: 0.025 percent maximum average for five specimens.

	D. Color and Texture: Provide the following:
	1. Manufacturer’s complete selection of standard colors with aggregates for selection by ENGINEER.  Submit 4 for preliminary review by ENGINEER.
	2. ENGINEER will select maximum of 2 colors and textures for the Work.
	3. Custom Colors: Match Sample approved by ENGINEER.
	4. Color, surface texture, and aggregate uniform within normal range established by Sample approved by ENGINEER.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5  MASONRY ACCESSORIES
	A. Continuous Horizontal Wire Reinforcing and Ties for Masonry: Provide the following unless otherwise shown:
	1. General: Welded wire units prefabricated in straight lengths of not less than ten feet, with matching corner “L” and intersection “T” units.  Fabricate from cold-drawn steel wire complying with ASTM A82, with deformed continuous 3/16-inch gage sid...
	2. For single-wythe masonry, use units fabricated as follows:
	a. Truss-type fabricated with one horizontal rod beneath each unit masonry shell wall and continuous diagonal cross-rods spaced not more than 16 inches on centers.
	a.
	a.
	a.
	b. Products and Manufacturers:  Provide one of the following:
	1) Truss Mesh Reinforcement with #120 Truss-Mesh, by Hohmann & Barnard, Inc.
	2) Series 300 Truss Mesh, by Wire-Bond.
	3) Or equal.
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	4) Multi wythe Masonry Cavity Walls:
	5) Tab type wall reinforcing and support system with single pair of side rods in interior wythe, four-inch wide boxes with restraint bar welded across box and adjustable rectangular pintle ties spaced not more than 16 inches on centers. Space side rod...
	6) Products and Manufacturers: Provide one of the following:
	7) #165 Adjustable Truss, by Hohmann & Barnard, Inc.
	8) Series 700 Truss Adjustable Tab, by Wire-Bond.
	9) Or equal.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Anchoring Devices for Masonry:  Provide the following, unless otherwise shown:
	1. General: Provide the following:
	a. Cold rolled steel sheet complying with ASTM A1008, hot-rolled steel sheet and strip complying with ASTM A1011, plates and bars complying with ASTM A36 and cold drawn steel wire complying with ASTM A82, all hot-dipped galvanized after fabrication wi...
	b. Rectangular, corrugated, one-inch wide ties, fabricated of 12-gage sheet metal, unless otherwise specified.
	c. Size tie lengths to extend to within one-inch of outside face of outer wythe face shell of opposite face of masonry or to maximum depth of 12 inches and between 1.5 inches to two inches less than width of masonry abutting webs and to a maximum dept...
	a.
	a.
	a.
	d. Flexible Anchors: When masonry abuts structural walls or framework provide flexible anchors that allow horizontal and vertical movement of masonry, but provide lateral restraint.

	2. Drainable Wall Flashing: Provide the following:
	a. High density polyethylene composition molded into a .0625 inch thick flashing pan with perimeter flanges and concaved weep spouts with a drip edge that extend beyond the out flange.
	b. Products and Manufacturer: Provide one of the following:
	1) Blok-Flash by Mortar Net.
	2) Or Equal.


	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Weep Holes: Provide the following:
	a. Rectangular 3/8-inch wide by 1.5 inches high, 3.5 inches long clear butyrate tubes.
	a.
	b. Product and Manufacturer:  Provide products of one of the following:
	1) #342 - Plastic Weep Holes, by Hohmann & Barnard, Inc.
	1)
	2) No. 330 Plastic Weepholes, by Heckmann Building Products c.


	1.
	1.
	4. Cavity Fill Mesh:
	a. Monofilament screen of polypropylene polymers, 1/4-inch mesh hardware cloth.
	b. Install below all block courses that are to be filled with mortar.
	c. Products and Manufacturers: Provide products of one of the following:
	1) No. MGS-Mortar/Grout Screen by Hohmann & Barnard, Inc.
	2) No.  267 Plastic Mesh Wall Tie by Heckmann Building Products.
	1)
	3) Or equal.


	5. Compressible Filler: Provide watertight joint filler where unit masonry construction abuts structural framework members, or as shown.  Provide the following:
	a. Polyurethane foam strip saturated with polybutylene waterproofing material which, when installed at a compression ratio of two-to-one, is impermeable to water.
	b. Resilient to -40 degrees F with 100 percent movement recovery.
	c. Elongation of 140 percent with a tensile strength of not less than 53 pounds per square inch.
	d. Products and Manufacturers: Provide products of one of the following:
	1) Polytite Standard by Polytite Manufacturing Corporation.
	2) Polyseal by Sandell Manufacturing Company, Inc.
	3) Or equal.



	C. Miscellaneous Masonry Accessories: Provide the following, where shown:
	1. Reinforcing Bars:
	a. Deformed carbon steel, ASTM A615, Grade 60 for bars No. 3 to No. 18 except as otherwise shown.

	1.
	1.
	1.
	2. Rebar Positioners: Provide the following:
	a. Nine-gage reinforcing bar positioners that accommodate both horizontal and vertical reinforcing steel.
	b. Fabricate units as required for the Work.
	c. Products and Manufacturers: Provide products of one of the following:
	1) #RB Series and #RB-Twin Series Rebar Positioners by Hohmann & Barnard, Inc
	2) Rebar Positioners by Heckmann Building Products.
	3) Or equal.


	3. Masonry Control Joint Components: Provide the following:
	a. Pre-molded Control Joint Strips: Provide complete selection of solid extruded rubber and PVC strips with a Shore A durometer hardness of 80 to 90 complying with ASTM D2240 and D2287, designed to fit standard sash block and maintain lateral stabilit...
	1) Products and Manufacturers:  Provide products of one of the following:
	1)
	1)
	1)
	a) #RS8 - Control Joints by Hohmann & Barnard, Inc.
	b) ##2902 and #2903 Rubber Control Joints, by Wire-Bond..
	c) Or equal.



	1.
	1.
	1.
	1.
	1.
	4. Cavity Drainage Material:
	a. Manufactured of high density polyethylene or nylon strands woven into a 90 percent open mesh
	1) Products and Manufacturers:  Provide precuts of one of the following:
	a) Mortar net by Hohmann and Barnard, Inc.
	b) MortarNet by Heckmann Building Products.
	c) Or equal.





	2.6   SOURCE QUALITY CONTROL
	A. Allowable Tolerances: For concrete masonry units provide the following:
	1. Face Dimension: Total variation in finished and installed face dimensions of units shall not exceed 1/16-inch between largest and smallest units in each lot of units of each size.
	2. Distortion: Distortion of plane and edges of face of individual units, as installed, from corresponding plane surface and edges of prefaced concrete masonry unit, shall not exceed 1/16-inch.
	3. Top and Bottom Surfaces: Ground to provide finish height of 7-5/8 inches plus or minus 1/16-inch.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer shall examine areas and conditions under which unit masonry construction Work will be installed, and notify ENGINEER of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory conditions have been cor...
	A.
	A.
	A.
	B. Preconstruction Testing: Testing agency shall perform tests prior to installation of unit masonry.  Special inspections testing procedures are specified in the referenced standards and the Contract Documents.
	1. Mortar Test: For each mix required, per ASTM C780.
	2. Grout Test: For each mix required, per ASTM C1019 and ACI 530.1.
	3. Prism Test: For each type of construction required, per ASTM C 1314 and ACI 530.1.
	4. Compressive strength of completed concrete unit masonry walls shall not be less than 1,500 psi as determined by methods specified in ACI 530.1.


	3.2   PREPARATION
	A. Measurement of Mortar Materials:
	1. Cement and Hydrated Lime: Batched by the bag.
	2. Sand: Batched by volume in suitably calibrated containers, provided proper allowance is made for bulking and consolidation and for weight per cubic foot, of contained moisture.
	3. Proportion of Volumetric Mixtures: One 94-pound sack of Portland cement and one 50-pound sack of hydrated lime constitute nominal one cubic foot.
	4. Shovel measurement: Not allowed.

	B. Mortar Mixing:
	1. Type of Mixer: Machine mix in approved mixer in which quantity of water is accurately and uniformly controlled.
	2. While mixer is in operation add approximately three-quarters of required water, half the sand, all the cement, then add remainder of sand.
	3. Allow batch to mix briefly then add water in small quantities until satisfactory workability is obtained.
	4. Mix for at least five minutes after all materials have been added.
	5. Hydrated Lime for Mortar Requiring Lime Content: Use dry-mix method.  Turn over materials for each batch together until even color of mixed, dry materials indicates that cementitious material has been thoroughly distributed throughout mass, then a...
	6. Lime putty, if approved for use, shall be prepared in accordance with ASTM C5.
	7. Mixer drum shall be completely emptied before recharging next batch.
	8. Re-tempering of mortar is not allowed.

	C. Wetting of Masonry Units:
	1.
	1.
	1. Use wetting methods that ensure that each masonry unit is nearly saturated but surface-dry when laid.
	2. Concrete Masonry Units: Except for absorbent units specified to be wetted, lay masonry units dry.  Do not wet concrete masonry units.

	D. Cleaning Reinforcement: Before being placed, remove loose rust, mill scale, earth, ice, and other coatings except galvanizing from reinforcement.  Do not use reinforcing bars with kinks or bends not shown on Drawings or approved Shop Drawings, or ...

	3.3   INSTALLATION, GENERAL
	A. Thickness: Build walls, floors and other unit masonry construction work to thickness shown.  Build single-wythe walls to actual thickness of masonry units using units of nominal thickness shown or specified.
	B. Build chases and recesses as shown or required by others.  Provide at least eight inches of masonry between chase or recess and jamb of openings, and between adjacent chases and recesses.
	C. Leave openings for equipment, piping, ducts, and other items to be installed subsequent to start of masonry Work.  After installing said items, complete unit masonry Work to match Work immediately adjacent to openings.
	D. Cut masonry units using wet cutting, motor driven saws to provide clean, sharp, unchipped edges.  Cut units as required to provide pattern shown and to fit adjoining Work neatly.  Use full size units without cutting wherever possible.

	1.1
	1.1
	1.1
	3.4  LAYING MASONRY WALLS
	A. General:
	1. Mortar Types: Unless otherwise indicated, use mortar as specified and as follows:
	1.
	1.
	1.
	a. For all Work, use S mortar.
	b. Use coarse grout fill for structural requirements and for grouting reinforcing steel in unit masonry construction Work.
	c. Do not use mortar that has begun to set or if more than 30 minutes have elapsed since initial mixing.  Re-temper mortar during the 30-minute period only as required to restore workability.

	2. Lay out walls in advance for accurate spacing of surface pattern bond with uniform joint widths and to properly locate openings, masonry control joints, returns, and offsets.  Avoid using less than half-size units at corners, jambs, and where possi...
	3. Lay up walls plumb and true to comply with specified tolerances, with courses level, accurately spaced, and coordinated with other Work.
	1. Pattern Bond Unit Masonry:
	1.
	1.
	4.
	a. Lay all unit masonry Work visible in the finished Work in running bond with vertical joints in each course centered on units in courses above and below.  Avoid using less than full-size units.
	b. Bond and interlock each course of each wythe at corners.
	c. Do not use units with less than eight-inch horizontal face dimensions at corners or jambs.
	d. Interlock alternate courses at corners.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Construction Tolerances:
	1. Variation from Plumb: For lines and surfaces of columns, walls and arises, do not exceed 1/4-inch in 10 feet, or 3/8-inch in a story height (20 feet maximum), nor two-inch in 40 feet or more.  Except for external corners, expansion joints and other...
	2. Variation from Level: For lines of exposed lintels, sills, parapets, horizontal grooves and other conspicuous lines, do not exceed 1/4-inch in any bay or 20 feet maximum, nor 3/4-inch in 40 feet or more.
	3. Variation of Linear Building Line: For position shown and related portion of columns, walls and partitions, do not exceed two-inch in any bay or 20 feet maximum, nor 3/4-inch in 40 feet or more.
	4. Variation in Cross-sectional Dimensions: For columns and thickness of walls, from dimensions shown, do not exceed minus 1/4-inch nor plus two-inch.

	C. Mortar Bedding and Jointing:
	1. Lay solid masonry units with completely filled bed and head joint; butter ends with sufficient mortar to fill head joints and shove into place.  Do not slush head joints.
	2. Lay hollow masonry units with full mortar coverage on horizontal and vertical face shells.  Bed webs in mortar in starting course of piers, columns and pilasters, and where adjacent to cells or cavities to be reinforced or filled with concrete or g...
	a. Maintain joint widths shown, except for minor variations required to maintain pattern bond alignment.  Lay walls with 3/8-inch joints.

	3. Cut joints flush for masonry walls that are to be concealed or to be covered by other materials, except paint, unless otherwise shown.
	4. Tool exposed joints, when mortar is "thumbprint" hard, slightly concave.  Rake out mortar in preparation for application of calking or sealants where required.
	5. Concave-tool exterior joints below grade.
	6. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not pound corners at jambs to fit stretcher units which have been set in position.  If adjustments are required, remove units, clean off mortar and reset in fresh mor...

	D. Stopping and Resuming Work:  Rake back half-unit masonry length in each course; do not tooth.  Clean exposed surfaces of set masonry, wet units lightly, if required, and remove loose masonry units and mortar prior to laying new masonry.
	E. Built-in Work:
	1. As the Work progresses, build in items shown, specified or required by others.  Fill cores in one block width solidly with masonry around built-in items.
	2. Where built-in items are to be embedded in cores of hollow masonry units, place layer of cavity fill mesh in joint below and rod mortar or grout into core.

	F. Horizontal Joint Reinforcing:
	1. Provide continuous horizontal joint reinforcing as specified.  Fully embed longitudinal side rods in mortar for their entire length with minimum cover of 5/8-inch on exterior side of walls and 1/2-inch at other locations.  Lap reinforcement minimu...
	2. Reinforce all masonry walls with continuous horizontal joint reinforcing unless specifically noted or specified to be omitted.
	3. Provide continuity at corners and wall intersections by use of prefabricated “L” and “T” sections.  Cut and bend units in accordance with manufacturer’s written instructions.
	4. Space continuous horizontal reinforcing as follows:
	a.
	a.
	a.
	a. Space reinforcing at 16 inches on centers vertically, unless otherwise shown.

	5. Reinforce masonry openings greater than 12 inches wide, with horizontal joint reinforcing placed in two horizontal joints approximately eight inches apart, immediately above lintel and immediately below sill.  Extend reinforcing minimum of 2.0 fe...
	6. In addition to wall reinforcing, provide additional reinforcing at openings as required to comply with the Contract Documents.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	G. Non Load Bearing Interior Partitions and Non Load Bearing Interior Cavity Wall Wythe:
	1. Build full height of story to underside of structure above, unless otherwise shown.
	2. Tie non load bearing partitions and non load bearing interior wythe of cavity walls at top and sides with masonry anchors at terminations.  Build in end blocks as shown and specified to facilitate placing compressible filler.  Insert compressible f...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	H. Structural Reinforced Unit Masonry Construction:
	1. Comply with the requirements of ACI 530.1 and applicable codes.

	I. Grouting Structural Reinforced Unit Masonry Construction:
	1. Comply with requirements of ACI 530.1 and applicable codes.

	J. Anchoring Masonry Work:
	1. Provide anchoring devices of type specified.  If not shown or specified, provide standard type for facing and back up involved in compliance with requirements of Laws and Regulations.
	2. Anchor masonry to structural members where masonry abuts or faces such members to comply with the following:
	a. Provide an open space not less than 1/2-inch or more than one-inch in width between masonry and structural member, unless otherwise shown.  Keep open space free of mortar and other rigid materials.
	a.
	a.
	a.
	b. Space anchors as shown, but not more than 2.0 feet on center vertically and 3.0 feet on center horizontally.
	c. Provide end blocks where masonry abuts structural support to facilitate installation of compressible filler, firesafing insulation, backer rod, and sealant.

	3. Anchor single wythe masonry veneer to backing with metal ties as follows:
	a. Anchor veneer to structural members with metal anchors embedded in masonry joints and attached to structure.  Provide anchors with flexible tie section, unless otherwise shown.
	a.
	a.
	a.
	b. Space anchors as shown, but not more than 2.0 feet on center vertically and 3.0 feet on center horizontally.


	K. Masonry Control and Expansion Joints:
	1. Provide vertical control and expansion joints in masonry where shown.  Build in related items as unit masonry Work progresses.  Rake out mortar in preparation for application of compressible filler, calking and sealants.
	2. Masonry Control and Expansion Joints Items: Build in sash block and premolded control joint strips as the Work progresses.

	L. Lintels and Bond Beams:
	1. Provide masonry lintels and bond beams where openings of 16 inches or more are shown.  Provide formed in place masonry lintels and bond beams.  Temporarily support formed-in-place lintels and bond beams.
	a. Unless otherwise shown, provide one horizontal number six deformed reinforcing bar for each 4 inches of wall thickness.
	b. For hollow masonry unit walls, use specially formed “U”-shaped lintel and bond beam units with reinforcing bars placed as shown, filled with coarse grout as specified.

	2. Provide minimum bearing at each jamb of eight inches for all openings.
	3. On concrete unit masonry walls where pattern bond remains visually exposed, increase minimum bearing of masonry lintels to maintain joint pattern of wall and install to be indistinguishable from surrounding masonry.

	A. Flashing of Masonry Work:
	A.
	A.
	M.
	1. Provide concealed flashings in masonry Work as shown.  Refer to Section 07620, Flashing and Trim, for type of flashing required.  Prepare masonry surfaces smooth and free from projections which might puncture flashing.  Place through-wall flashing...
	a. Extend flashings beyond edge of lintels and sills at least 4 inches and turn up edge on sides, to form pan (end dam), to direct moisture to exterior.
	b. Interlock end joints of deformed metal flashings by overlapping deformations not less than 1.5 inches and seal lap with elastic sealant.
	c. Seal joints in through wall metal flashing water tight.
	d. Install flashings in accordance with manufacturer’s instructions.

	2. Install reglets and nailers for flashing and other related work where shown to be built into unit masonry construction Work.


	3.5   REPAIR, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged, or if units do not match adjoining units as intended.  Provide new units to match adjoining units and install in fresh mortar or grout, pointed to elim...
	B. Pointing: During tooling of joints, enlarge voids or holes, except weep holes, and completely fill with mortar.  Point up all joints at corners, openings and adjacent Work to provide neat, uniform appearance, properly prepared for application of se...
	C. Cleaning Exposed, Unglazed Masonry Surfaces:
	1. Final Cleaning: After mortar is thoroughly set and cured, clean sample wall area of approximately 20 square feet as described below.  Obtain ENGINEER’s acceptance of sample cleaning before proceeding to clean remainder of masonry Work.
	a. Dry-clean to remove large particles of mortar using wood paddles and scrappers.  Use chisel or wire brush if required.
	b. Presoak wall by saturating with water and flush off loose mortar and dirt.
	c. Comply with requirements and recommendations for “Cleaning Clay Products Masonry” of Technical Notes on Brick and Tile Construction by Brick Industry Association for type of masonry and conditions involved in the Work.
	d. Apply cleaners per manufacturer’s instructions.
	e. Protect other Work from cleaning solutions and cleaning operations.

	2. Do not use acid cleaning agent, abrasive tools or powders, or metal cleaning tools or wire brushes, unless specifically recommended in writing by manufacturer.

	D. Protection:
	1. Protect unit masonry construction Work from deterioration, discoloration or damage during subsequent construction operations.


	1.1
	1.1
	1.1
	3.6  FIELD QUALITY CONTROL
	A. CONTRACTOR shall hire independent testing laboratory acceptable to ENGINEER to take samples and conduct tests to evaluate air entrainment, water retention, and compliance of products with Contract Documents, and to determine compressive strength o...
	A. After initial test, ENGINEER will require maximum of five additional tests to be conducted at his discretion.
	A.
	A.
	B.
	C. Test and inspect all non-load-bearing concrete unit masonry during construction, meeting requirements of Level 2 Quality Assurance as defined by ACI 530.1.
	D. Test and inspect all load-bearing concrete unit masonry during construction, meeting the requirements of Level 3 Quality Assurance as defined by ACI 530.1.
	E. Masonry walls that do not meet requirements of Special Inspections shall be repaired in manner acceptable to ENGINEER at no expense to OWNER.



	05 05 33 - Anchor Systems
	1. Prior to drilling, locate existing reinforcing steel in vicinity of proposed holes.  If reinforcing conflicts with proposed hole location, obtain ENGINEER’s approval of alternate hole locations to avoid drilling through or damaging existing reinfo...
	(This page was left intentionally blank.)

	05 12 00 - Structural Steel Framing
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide labor, materials, equipment, and incidentals as shown, specified and required to furnish and install structural steel, including surface preparation and shop priming.
	2. Structural steel is that Work defined in AISC "Code of Standard Practice", Section 2, and as shown.  The Work also includes:
	a. Providing openings in and attachments to structural steel to accommodate the Work under this and other Sections and providing for the structural steel all items such as anchor bolts, studs and all items required for which provision is not specifica...
	b. Providing openings in and attachments to structural steel to accommodate the work under other contracts, and assisting other contractors in building on or attaching to the structural steel all items such as anchor bolts, studs and all items requir...


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the structural steel Work.
	2. Notify other contractors in advance of the installation of the structural steel to provide them with sufficient time for the installation of items included in their contracts that must be installed with, or before, the structural steel Work.

	C. Related Sections:
	1. Section 03 60 00, Grouting.
	2. Section 05 05 33, Anchor Systems.
	3. Section 09 91 00, Painting.  (Specification for surface preparation and shop priming is under Section 09 91 00, Painting.)
	4. Section 41 22 13, Bridge Cranes.


	1.2 REFERENCES
	A. Standards referenced in this Section are listed below:
	1. American Institute of Steel Construction, (AISC).
	a. AISC, Manual of Steel Construction.
	b. AISC, Code of Standard Practice for Steel Buildings and Bridges.
	c. AISC, Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings and including the Commentary and Supplements thereto as issued.
	d. AISC, Specifications for Structural Joints using ASTM A 325 or ASTM A 490 Bolts, approved by the Research Council on Structural Connections (RCSC).

	2. American Railway Engineering and Maintenance of Way Association (AREMA).
	a. AREMA, Manual For Railway Engineering.

	3. American Society for Testing and Materials, (ASTM).




	05 50 13 - Miscellaneous Metal Fabrications-
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish miscellaneous metal fabrications including surface preparation and shop priming.
	2. The Work also includes:
	a. Providing openings in miscellaneous metal fabrications to accommodate the Work under this and other Sections, and attaching to miscellaneous metal fabrications all items such as sleeves, bands, studs, fasteners, and all items required for which pro...


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the Work to be installed with, or attached to miscellaneous metal fabrications Work.
	2. Hot-dip Galvanizing: Coordinate with steel fabricator detailing for and fabrication of assemblies to be hot-dip galvanized, to minimize distortion during galvanizing process.

	C. Related Sections:
	1. Section 03 60 00, Grouting.
	2. Section 05 05 33, Anchor Systems.
	3. Section 09 91 00, Painting,


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI A14.3, Ladders – Fixed –Safety Requirements.
	2. ANSI Z359.1, Safety Requirements for Personal Fall Arrest Systems, Subsystems, and Components.
	3. ASTM A36/A36M, Specification for Carbon Structural Steel.
	4. ASTM A53/A53M, Specification for Pipe Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	5. ASTM A123/A123M, Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	6. ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	7. ASTM A240/A240M, Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and Strip for Pressure Vessels and for General Applications.
	8. ASTM A320/A320M, Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low-Temperature Service.
	9. ASTM A384/A384M-02 Standard Practice for Safeguarding Against Warpage and Distortion During Hot-Dip Galvanizing of Steel Assemblies.
	10. ASTM A500, Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.
	11. ASTM A572/A572M, Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel.
	12. ASTM A793, Specification for Rolled Floor Plate, Stainless Steel.
	13. ASTM A992/A992M, Specification for Structural Steel Shapes.
	14. ASTM B209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	15. ASTM B211, Specification for Aluminum and Aluminum-Alloy Bar, Rod and Wire.
	16. ASTM B221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	17. ASTM B308/B308M, Specification for Aluminum-Alloy 6061-T6 Standard Structural Profiles.
	18. ASTM B429, Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	19. ASTM B632/B632M, Specification for Aluminum-Alloy Rolled Tread Plate.
	20. AWS D1.1/D1.1M, Structural Welding Code – Steel.
	21. AWS D1.2/D1.2M, Structural Welding Code – Aluminum.
	22. AWS D1.6, Structural Welding Code – Stainless Steel.
	23. NAAMM, Metal Finishes Manual.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Welding:
	a. Qualify welding processes and welding operators in accordance with AWS D1.1/D1.1M, D1.2/D1.2M, or D1.6, as applicable.
	b. When requested by ENGINEER, provide certification that each welder employed on or to be employed for the Work have satisfactorily passed AWS qualification tests within previous 12 months. Ensure that all certifications are current.


	B. Regulatory Requirements: Conform to the following:
	1. 29 CFR 1910, Occupational Health and Safety Standards.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Fabrication and erection details for assemblies of miscellaneous metal Work. Include plans, elevations, and details of sections and connections. Show anchorage and accessory items. Include setting drawings and templates for locating and installing...

	2. Product Data:
	a. Copies of manufacturer’s specifications, load tables, dimension diagrams, anchor details, and installation instructions for products to be used in miscellaneous metal Work.


	B. Informational Submittals: Submit the following:
	1. Test and Evaluation Reports:
	a. Mill test report that indicate chemical and physical properties of eachtype of material, when requested by ENGINEER.

	2. Qualifications Statements:
	a. Copies of welder’s certifications, when requested by ENGINEER.



	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work. Deliver anchorage materials to be embedded in other construction in ample time to prevent delaying the Work.



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Steel:
	1. W-Shapes and WT-Shapes: ASTM A992/A992M.
	2. S-Shapes and Channels: ASTM A572/A572M, Grade 50.
	3. Hollow Structural Sections: ASTM A500, Grade B.
	4. Angles, Plates, Bars: ASTM A36/A36M.
	5. Steel Pipe: ASTM A53/A53M, Grade B.

	B. Aluminum:
	1. Aluminum Shapes: ASTM B308/B308M, Alloy 6061-T6, ASTM B 221, Alloy 6061-T6.
	2. Aluminum Tubes and Pipes: ASTM B429, Alloy 6061-T6.
	3. Aluminum Bars and Rod: ASTM B211, Alloy 6061-T6.
	4. Aluminum Plates: ASTM B209, Alloy 6061-T6.

	C. Stainless Steel:
	1. Plates and Sheets: ASTM A240/A240M, Type 304L or Type 316 stainless steel.
	2. Submerged or Intermittently Submerged: Type 316 stainless steel.
	3. Non-submerged: Type 304L stainless steel.

	D. Stainless Steel Fasteners and Fittings: ASTM A 320/A 320M, Type 304L or Type 316 Stainless Steel.
	E. Zinc-coated Hardware: ASTM A153/A153M.

	2.2   MISCELLANEOUS METAL ITEMS
	A. Shop Assembly:
	1. Pre-assemble items in the shop to the greatest extent possible to minimize field-splicing and field-assembly of units at the Site. Disassemble units only to extent necessary for shipping and handling limitations. Clearly mark units for reassembly a...

	B. Steel Lintels:
	1. Provide loose structural steel lintels for openings and recesses in masonry walls and brick walls as specified or as shown.
	2. Weld adjoining members together to form a single unit, where shown or indicated.
	3. Provide not less than eight inches bearing at each side of openings, unless otherwise shown.
	4. Steel lintels to be installed in exterior walls shall be hot-dip galvanized and finish painted. Other steel lintels shall be painted.
	5. Surface preparation and painting shall conform to Section 09 91 00, Painting.
	6. Where lintels are not shown on the Drawings, provide lintels as specified in the following table. Provide other lintels where shown and of size indicated on the Drawings.

	C. Shelf Angles:
	1. Provide structural steel shelf angles of sizes shown, for attachment to concrete or masonry construction. Provide slotted holes to receive 3/4-inch bolts, spaced not more than six inches from ends and not more than 2.0 feet on centers, unless other...
	a. Provide galvanized shelf angles on outdoor construction.

	2. Provide wedge-type concrete inserts, complete with fasteners, for attachment of shelf angles to cast-in-place concrete.

	D. Bollards:
	1. Provide Schedule 80 galvanized steel pipe filled with concrete as shown on the Drawings. Paint as required in accordance with Section 09 91 00, Painting. Unless otherwise shown or specified, finish-paint bollard “Safety Yellow.”

	E. Miscellaneous Framing and Supports:
	1. Provide miscellaneous metal framing and supports that are not part of structural steel framework and are required to complete the Work.
	2. Fabricate miscellaneous units to sizes, shapes, and profiles shown on the Drawings or, if not shown, of required dimensions to receive adjacent grating, plates, tanks, doors, and other work to be retained by the framing.
	3. Except as otherwise shown, fabricate from structural shapes, plates, and bars, of all-welded construction using mitered corners, welded brackets, and splice plates and minimum number of joints for field connection.
	4. Cut, drill, and tap units to receive hardware and similar items to be anchored to the Work.
	5. Furnish units with integrally welded anchors for casting into concrete or building into masonry. Furnish inserts if units are to be installed after concrete is placed.
	a. Except as otherwise shown, space anchors, 2.0 feet on centers, and provide units the equivalent of 1.25-inch by 1/4-inch by eight-inch strips.
	b. Galvanize exterior miscellaneous frames and supports.
	c. Where shown or indicated, galvanize miscellaneous frames and supports that are not to be installed outdoors.

	6. Miscellaneous steel framing and supports shall be hot-dip galvanized and finish-painted, unless otherwise shown or indicated.

	F. Surface preparation and painting of galvanized surface shall conform to Section 09 91 00, Painting: Provide Type 316 stainless steel fasteners for aluminum fabrications and zinc-coated hardware for galvanized fabrications, unless otherwise shown or...
	G. Anchors and Expansion Anchors: Refer to Section 05 05 33, Anchor Systems.

	2.3   FINISHING
	A. Surface Preparation and Shop Priming: Perform surface preparation and apply primer coat to miscellaneous metal fabrications in the shop. Conform to surface preparation and shop priming requirements in Section 09 91 00, Painting.
	B. Galvanizing:
	1. Galvanizing of fabricated steel items shall comply with ASTM A123/A123M.
	2. Details of fabrication of steel items and assemblies to be hot-dip galvanized shall conform to recommendations of ASTM A384/A384M to minimize the potential for distortion.

	C. Aluminum Finish: Provide natural mill finish for aluminum Work unless otherwise shown or specified.

	2.4   SOURCE QUALITY CONTROL
	A. Tests and Inspections:
	1. Materials and fabrication procedures shall be subject to inspection and tests in the mill, shop, and field, conducted by a qualified inspection agency. Such inspections and tests will not relieve CONTRACTOR of responsibility for providing materials...



	PART 3 -  EXECUTION
	3.1   EXAMINATION
	A. Examine conditions under which the Work is to be performed and notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install miscellaneous metal fabrications accurately in location, alignment, and elevation, plumb, level, true, and free of rack, measured from established lines and levels. Brace temporarily or anchor temporarily in formwork where fabrications are ...
	B. Anchor securely as shown and as required for the intended use, using concealed anchors where possible.
	C. Fit exposed connections accurately together to form tight, hairline joints. Field-weld steel connections that are not to be exposed joints and cannot be shop-welded because of shipping size limitations. Comply with AWS D1.1/D1.1M, D1.2/D1.2M and D1...
	D. Protection of Aluminum from Dissimilar Materials:
	1. Coat surfaces of aluminum that will contact dissimilar materials such as concrete, masonry, and steel, in accordance with Section 09 91 00, Painting.




	05 56 00 - Metal Castings
	06 10 53 - Miscellaneous Rough Carpentry
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, material, tools, equipment, and incidentals as shown, specified, and required to furnish and install all miscellaneous rough carpentry Work.
	2. The Work also includes:
	a. Providing openings in miscellaneous rough carpentry to accommodate the Work under this and other Sections and building into miscellaneous rough carpentry items such as sleeves, anchorages, inserts and other items to be embedded in or penetrating mi...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Types of materials required include:
	a.
	a. Lumber for temporary protection.
	b. Lumber for temporary support.
	a.
	c. Miscellaneous accessories.
	a.
	d. Vapor barrier system.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before miscellaneous rough carpentry Work.
	1.
	1.
	1.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 05 05 33, Anchor Systems.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ALSC PS 20, American Softwood Lumber Standard.
	2. ASME B18.2.1 Square and Hex Bolts and Screws, Inch Series.
	3. ASME B18.6.1 Wood Screws, Inch Series.
	4. ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated        (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	5. ASTM D2898, Standard Practice for Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing
	6. ASTM D5516, Test Method for Evaluating the Flexural Properties of Fire-Retardant Treated Softwood Plywood Exposed to Elevated Temperatures.
	7. ASTM D5664, Test Method for Evaluating the Effects of Fire-Retardant Treatments and Elevated Temperatures on Strength Properties of Fire-Retardant Treated Lumber.
	8. ASTM D6305, Practice for Calculating Bending Strength Design Adjustment Factors for Fire-Retardant-Treated Plywood Roof Sheathing.
	9. ASTM D6841, Practice for Calculating Design Value Treatment Adjustment Factors for Fire-Retardant-Treated Lumber.
	10. AWPA M4, Care of Preservative Treated Wood Products.
	11. AWPA P5, Waterborne Preservatives.
	12. AWPA P17, Fire Retardant Formulations.
	13. AWPA T1, Use Category System: Processing and Treatment Standard.
	14. AWPA U1, Use Category System: User Specification for Treated Wood.
	15. APA E445S, Performance Standards and Policies for Structural-Use Panels (APA PRP-108).
	16. NIST PS-1, Construction and Industrial Plywood.
	1.
	1.
	1.
	17. National Lumber Grade Authority (NLGA), Standard Grading Rules for Canadian Lumber.
	18. Northeastern Lumber Manufacturers Association (NELMA), Standard Grading Rules for Northeastern Lumber.
	19. Southern Pine Inspection Bureau (SPIB), Standard Grading Rules for Southern Pine Lumber.
	20. West Coast Lumber Inspection Bureau (WCLIB), Standard Grading Rules.
	21. Western Wood Products Association (WWPA), Western Lumber Grading Rules.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with requirements of authorities having jurisdiction and the building code referred to in Section 01 42 00, References for size, spacing and attachment of wood members, unless more stringent requirements are shown or...
	B. Certifications:
	1. Pressure Treatment: For each type of pressure treatment specified, submit certification by wood treating plant stating chemicals and process used, and certifying conformance with applicable standards referenced in the Contract Documents.
	a. For water borne preservatives, include statement that moisture content of treated materials was reduced to maximum of 19 percent prior to shipment to the Site.

	2. Certificates of Grade: Where appearance of wood is important and grade marks will deface the Work, in lieu of grade markings on wood, submit certificates attesting that materials comply with grade requirements specified.


	1.4   SUBMITTALS
	A. Action Submittals; Submit the following:
	1. Shop Drawings:
	a. List of species and grade of lumber proposed for each use.
	b. Fastener schedule with location, size, material and type of each fastener to be used in the Work.


	A.
	A.
	A.
	A.
	A.
	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Lumber treater’s certification of compliance, in accordance with Paragraph 1.3.B.1 of this Section.
	b. Certificates of grade in accordance with Paragraph 1.3.B.2 of this Section.

	1.
	1.
	1.
	2. Tests and Evaluation Reports:
	a. For fire retardant treated structural panels, test data and design adjustment values in accordance with ASTM D5516 and ASTM D6305.
	b. For fire retardant treated lumber, test data and design adjustment in accordance with ASTM D5664 and ASTM D6841.

	3. Manufacturer’s Instructions:
	a. Chemical treatment manufacturer’s instructions for proper use of each type of treated material.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Handle treated materials in accordance with AWPA M4.
	2. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Keep materials dry during delivery and storage.
	2. Keep materials off ground using pallets, platforms, or other appropriate supports.  Protect materials from corrosion and deterioration.  Stack lumber, and provide air circulation within stacks.
	3. Comply with Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Lumber, General:
	1. Factory-mark each piece of lumber with type, grade, mill and grading agency.  Surfaces that will be exposed to view shall not have grade marks or other types of identifying marks.
	2. Nominal sizes are shown or indicated, unless otherwise shown or indicated in the Contract Documents.  Provide actual sizes as required by ALSC PS 20 for moisture content specified for each use.
	a. Provide dressed lumber, surfaced four sides (S4S), unless otherwise shown or specified.
	b. Provide seasoned lumber with 19 percent maximum moisture content at time of dressing.

	1. Provide the following grade and species:
	1.
	1.
	3.
	a. Construction Grade, for material up to and including four-inch wide.
	a. No. 2 or better for material greater than four-inch wide up to and including 12-inch wide.
	a.
	a.
	b.
	a.
	a.
	a.
	c. Southern Pine, SPIB.

	1.
	1.
	1. Lumber for Protection and Temporary Support: Size and grades to conform to Laws and Regulations, including OSHA.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4.

	B. Vapor Barrier:
	1. Provide reinforced rubber, modified high density polyethylene vapor barrier with perm rating of 0.045 maximum.  Provide maximum widths to minimize field seaming.
	1. Provide adhesive, tapes and flashings as recommended by vapor barrier manufacturer, of type that maintains perm rating of entire vapor barrier installation
	1.
	1.
	2.
	3. Products and Manufacturers: Provide one of the following:
	a. Rufco SS-300 Vapor Retarder and Adhesives by Raven Industries, Inc.
	b. Or equal.


	C. Fasteners and Anchorages:
	1.
	1.
	1.
	1. Fasteners exposed to the weather as well as fasteners embedded in, or in contact with, preservative treated wood shall be hot-dip galvanized.
	1.
	1.
	1.
	2. Fasteners for fire retardant-treated lumber exposed to the weather shall be copper alloy.
	3. Common wire nails shall conform to ASTM F1667.
	4. Wood screws shall conform to ASME B18.6.1.
	5. Lag screws and lag bolts shall conform to ASME B18.2.1.
	6. Anchorage devices shall conform to Section 05 05 33, Anchor Systems.
	7. Use joist hangers, framing anchors and clips where shown or specified.
	a. Joist hangers shall be steel, zinc coated, sized to fit the supporting member, of sufficient strength to develop full strength of the supported member in accordance with applicable building code, and furnished complete with special nails required b...
	b. Framing anchors shall be hot-dip galvanized steel conforming to ASTM A653/A653M, Z275 G90.  Steel shall not be lighter than 18-gage.  Use special nails furnished by manufacturer for nailing.
	c. Clips shall consist of hot-dip galvanized conforming to ASTM A653/A653M, Z275 G90 steel angles, minimum 3/16-inch thick.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and supporting structure and conditions under which miscellaneous rough carpentry Work will be installed and notify ENGINEER in writing of conditions detrimental to proper completion of the Work.  Do not proceed with installa...

	3.2   INSTALLATION
	A. Coordination: Fit miscellaneous rough carpentry Work to other Work and work under other contracts, as applicable, and scribe and cope as required for accurate fit.  Correlate location of furring, nailers, blocking, grounds and similar supports to a...
	B. General:
	1. Discard units of material with defects that might impair quality of the Work, and units too small to fabricate the Work with minimum joints or optimum joint arrangement.
	2. Set miscellaneous rough carpentry Work accurately to required levels and lines, with members plumb and true, accurately cut and fitted.
	3. Securely attach miscellaneous rough carpentry Work to substrates by anchoring and fastening as shown and indicated in the Contract Documents.  Countersink nail heads on exposed miscellaneous rough carpentry Work and fill holes.  Make tight connecti...
	4. Install fasteners without splitting of wood, pre-drill as required and for masonry anchors fastened to wood stud wall framing.

	C. Wood Grounds, Nailers, and Blocking:
	1. Provide where shown or indicated, and where required for attachment of other construction.  Form to shapes as shown or indicated and cut as required for true line and level of Work to be attached.  Coordinate location with other work involved.
	2. Attach substrates as required to support applied loading.  Countersink bolts and nuts flush with surfaces, unless otherwise shown or indicated.
	3. Provide permanent grounds of dressed, preservative-treated, key-bevelled lumber not less than 1.5-inch wide and of thickness required to bring face of ground to exact thickness of finish material involved.  Remove temporary grounds when no longer r...

	D. Plywood, General:
	1. Install in accordance with the Contract Documents and requirements of authorities having jurisdiction.
	2. Allow for installed clearances between individual plywood panels as specified by plywood manufacturer.  Provide 1/4-inch space at panel edge joints and 1/8-inch space at panel end joints, unless otherwise recommended by manufacturer.
	3. Install plywood with long dimension across supports.

	A.
	A.
	E. Vapor Barrier:
	1. Install vapor barrier over entire interior room-side surfaces of exterior gypsum board perimeter walls, and over entire interior room-side surface plane of bottom of ceiling joists.
	2. Install in accordance with manufacturer’s written recommendations and using all taped joints and all taped fastener location to maintain perm rating of entire installed system in accordance with the Contract Documents.




	06 40 23 - Interior Architectural Woodwork
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, material, tools, equipment, and incidentals as shown, specified, and required to furnish and install all interior architectural woodwork Work.
	2. The Work also includes:
	a. Providing openings in interior architectural woodwork to accommodate the Work under this and other Sections and building into interior architectural woodwork items such as sleeves, anchorages, inserts and other items to be embedded in or penetratin...

	3. Extent of interior architectural woodwork is shown or indicated.
	4. Types of materials required include:
	a. Plastic-laminate cabinets.
	b. Plastic-laminate countertops.
	c. Closet and utility shelving.
	d. Shop finishing of interior woodwork.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before interior architectural woodwork Work.

	C. Related Sections:
	1. Section 05 05 33, Anchor Systems.
	2. Section 06 10 53, Miscellaneous Rough Carpentry


	1.2   REFERENCES
	A. References: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. Woodwork Institute (WI), Architectural Woodwork Standards.


	1.3    DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.4   QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork with sequence-matched wood veneers.
	C. Quality Standard: Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.

	D. Fire-Test-Response Characteristics: Where fire-retardant materials or products are indicated, provide materials and products with specified fire-test-response characteristics as determined by testing identical products per test method indicated by ...

	1.5   SUBMITTALS
	A. Action Submittals; Submit the following:
	1. Product Data: For manufacturer’s data for each type of product indicated.
	a. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.

	2. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components
	a. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections

	3. Samples:
	a. Provide Sample of each fastener tagged for use in the Work.
	b. Shop-applied transparent finishes
	c. Shop-applied opaque finishes.
	d. Plastic laminates.
	e. PVC edge material.
	f. Solid-surfacing materials


	B. Informational Submittals: Submit the following:
	1. Product Certification: For each type of product, signed by product manufacturer.
	2. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.


	1.6   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work. Deliver anchorage products that are to be embedded in concrete or masonry in ample time to prevent delaying the Work.
	2. Handle treated materials in accordance with AWPA M4.
	3. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Keep materials dry during delivery and storage.
	2. Keep materials off ground using pallets, platforms, or other appropriate supports. Protect materials from corrosion and deterioration. Stack lumber, and provide air circulation within stacks.
	3. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.
	4. Comply with Section 01 66 00, Product Storage and Handling Requirements.


	1.7  WARRANTY

	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	a. Product and Manufacturer Casework: Provide one of the following:
	1. TMI Systems Design Corporation.
	2. Or Equal.
	B. Product and Manufacturer Laminate: Provide one of the following:
	1. Formica Corporation.
	2. Wilsonart International.
	3. Or Equal.
	2.2  MATERIALS
	A. General: Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Core Materials: Particleboard up to 7/8 inch thick: Industrial Grade average 47-pound density particleboard, ANSI A 208.1-2009, M-2 requirements.
	C. Decorative Laminates: GREENGAURD Indoor Air Quality Certified.
	D. Laminate Color Selection: Maximum 1 color per unit face and 5 colors per project.
	E. Edging Materials:
	1. 1mm PVC banding, machine applied.


	2.3  CABINET HARDWARE AND ACCESSORIES
	A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Hinges:
	1. Concealed 120-degree swing, self-closing, clip-on style.
	a. Doors up to 34 inches in height have 2 hinges per door.
	b. Doors 35 inches to 62 inches in height have 3 hinges per door.

	C. Pulls:
	D. Drawer Slides: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter 5 inches long, 2-1/2 inches deep, and 5/16 inch in diameter.
	E. Adjustable Shelf Supports:
	A. Locks: Removable core, disc tumbler, cam style lock with strike. Lock for sliding 3/4 inch thick doors is a disc type plunger lock, sliding door type with strike. Lock for sliding glass/acrylic doors is a ratchet type sliding showcase lock. Elbow c...
	F. Sliding Door Track: Anodized aluminum double channel.
	G. Coat Rods: 1 inch diameter, 14-gauge chrome plated steel installed in captive mounting hardware.
	H. File Suspension System: Extruded molding integral with top of drawer box sides to accept standard hanging file folders.
	I. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Dark, Oxidized, Satin Bronze, Oil Rubbed: BHMA 613 for bronze base; BHMA 640 for steel base; match Architect's sample.
	2. Bright Brass, Clear Coated: BHMA 605 for brass base; BHMA 632 for steel base.
	3. Satin Brass, Blackened, Bright Relieved, Clear Coated: BHMA 610 for brass base; BHMA 636 for steel base.
	4. Satin Chromium Plated: BHMA 626 for brass or bronze base; BHMA 652 for steel base.
	5. Bright Chromium Plated: BHMA 625 for brass or bronze base; BHMA 651 for steel base.
	6. Satin Stainless Steel: BHMA 630


	2.4   Fabrication
	A. Fabricate casework, countertops and related products to dimensions, profiles, and  details shown.
	B. All casework panel components must go through a supplemental sizing process  after cutting,  producing a panel precisely finished in size and square to within  0.010 inches, ensuring strict dimensional quality and structural integrity in the  final...
	C. Cabinet body construction:
	2.5  DECORATIVE LAMINATE COUNTERTOPS:
	A. Core: All countertops: 1-1/8 inch thick ANSI a208.1-1993 m-2 particleboard. .
	B. Surface: high-pressure decorative HGS/HGP laminate with balanced backer sheeting.
	C. Exposed edges, except applied backsplash: 1-1/4 inch red oak bullnose material finish.
	D. Exposed edges of applied backsplash: HGS high-pressure decorative laminate.
	E. All countertops joints must be dry fit at the factory to check for consistency in color from one panel to the other and overall finished panel thickness, resulting in a high quality product easy to install.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Contractor and his installer shall examine the substrates and supporting structure and the conditions under which the casework Work is to be installed, and notify Engineer in writing of the conditions detrimental to the Work. Do not proceed wit...

	3.2   INSTALLATION
	A. Cut out counters and install sinks specified. Set in mastic or sealant for water tight installation.
	B. Install casework in accordance with manufacturer's instructions and final shop drawings.
	C. Use toggle bolts or adjustable casework anchors for fastening wall casework to walls.
	D. Use toggle bolts, expansion anchors, wood screws or other suitable fastener for securely fastening blocking to walls.
	E. Units shall be mounted plumb and in alignment, with countertops mounted dead level.
	F. Provide concealed shims, fasteners, bracing, blocking and other miscellaneous material required to complete installation.
	G. Installed work shall be securely fastened to walls or floors.
	H. Securely fasten tops to base units.
	I. Apply fillet of caulking to cover joint between back splashes and wall, and between countertops and walls.

	3.3   ADJUSTING
	A. Check and adjust operating hardware on doors, drawers, and moving parts.
	B. Replace defective hardware.
	C. Repair damaged and defective room casework units and countertops wherever possible to eliminate functional or visual defects; where not possible to repair properly, replace defective work.

	3.4   CLEANING
	A. At completion of installation, remove protective coverings and clean surfaces.
	B. Use only those solvents or detergents for cleaning as approved by manufacturer of surface materials.



	07 19 16 - Silate Water Repellants
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install silate water repellents.
	2. Extent of surface-applied silate water repellents includes all exterior split-face concrete unit masonry.
	3. Types of silate water repellents required include:
	a. Liquid, colorless, non-gloss-producing, VOC-compliant, applied water repellent.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before silate water repellants Work.
	1.
	1.
	1.
	1.
	2. Coordinate water repellant provided with sealant.  Water repellant and sealant shall be compatible with each other.

	A. Related Sections:
	A.
	A.
	C.
	1. Section 04 00 05, Masonry.


	1.2   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer:
	a. Water repellant applicator shall be acceptable to or licensed by water repellant manufacturer and shall be regularly-engaged in installing water repellant products and work similar to the Work required under this Section.


	B. Component Supply and Compatibility:
	1. Provide all water repellants of each type required produced by one manufacturer.
	1.
	1.
	1.
	1.
	1.

	C. Mock-up:
	1. Prior to installing materials required under this Section, apply silate water repellant to area acceptable to ENGINEER on mock-up up required under Section 04 22 00, Concrete Units Masonry.
	2. Mock-up shall indicate, relative to silate water repellants, proposed range of color change, surface sheen, and workmanship to be expected in the completed Work.  Obtain ENGINEER’s approval of visual qualities of mock-up before starting unit masonr...
	3. Provide as many mock-up panels as required to obtain ENGINEER’s approval.
	4. Water repellant application that does not comply with standards approved on mock-up panels shall be removed and reapplied to comply with the Contract Documents.


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s literature and specifications on products proposed for use. Indicate VOC emissions of materials.
	b. Detailed chemical analysis and test results of previously-performed tests of materials required under this Section applied to surfaces identical to, or similar to, those to which silate water repellants will be applied for the Project.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Manufacturer's certification indicating silate water repellent complies with or exceeds requirements of the Contract Documents.

	2. Supplier’s Instructions:
	a. Manufacturer’s instructions for handling, storing, and shelf-life.
	b. Manufacturer's instructions for methods and application procedures.

	3. Qualifications Statements:
	a. Installer: Submit copy of manufacturer’s acceptance of installer and installer’s record of experience in work similar to that required under this Section.



	1.4   DELIVERY, STORAGE, AND HANDLING
	A. Comply with manufacturer's instructions for handling, storing, and shelf-life.

	1.5   SITE CONDITIONS
	A. Environmental Conditions for Installation:
	1. Comply with manufacturer’s installation instructions regarding required temperature of surface to which material is applied.
	2. Do not apply water repellant when ambient air temperature is lower than 50 degrees F.
	3. Do apply materials when ice or frost covers the substrate.
	4. Do apply materials when ambient temperature of surface exceeds 100 degrees F.
	5. Do apply materials in rainy conditions or when heavy rain is expected with four hours after application.



	PART 1 -  Maintain ambient temperature above 20 degrees F during 24 hours after installation.
	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	A.
	A.
	A.
	A. Products and Manufacturers: Provide one of the following:
	1. Protectosil Chem-Trete BSM 40 VOC, by Evonik Degussa Corporation.
	2. Prime-A-Pell Plus Series 662, by Tnemec Company, Inc.
	1. Or equal.
	1.
	1.
	1.
	3.


	2.2   MATERIALS
	A. Chemical Bonding Water Repellants Without Silicone Resin:
	1. Provide silane solution, with or without diffused quartz carbide; colorless, and VOC-compliant.
	2. When dry, water repellant shall be colorless and without gloss.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine under which the Work will be performed.  Notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Verify that surfaces to receive water-repellent are clean, and free of efflorescence, stains, oil, grease, and other foreign matter detrimental to application.
	C. Verify that required sealants have been installed in areas to receive water repellant.

	3.2   PREPARATION
	A. Protection of Adjacent Surfaces:
	1. Protect adjacent surfaces that will not receive silate water repellents.  When applied or splashed onto surfaces not required to receive water repellents, remove immediately, using method recommended by water repellant manufacturer.  Maintain clean...

	B. Surface Preparation:
	1. Remove loose particles and foreign matter.  Remove grease and oil using solvent, effective alkaline cleaner, or detergent as instructed by water repellant manufacturer.  Scrub surfaces with water.
	2. Surfaces shall be dry prior to applying water repellant.


	3.3  APPLICATION
	A. Provide water repellants in accordance with water repellant manufacturer's instructions and recommendations.
	B. Apply in two continuous, uniform coats as recommended by water repellant manufacturer.  Allow to dry between coats as recommended by water repellant manufacturer.
	C. Protect materials in vicinity of application.  During windy conditions, do not apply water repellant by spraying.  When plants and other flora receive water repellant coating, immediately remove water repellant from plants and flora by washing.

	3.4   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Spray Test: After water repellent has dried, spray with water the surfaces to which water repellant was applied.  After surfaces have adequately dried, inspect for signs of water adsorption in presents of ENGINEER, and reapply water repellant to ar...




	07 21 05 - Building Insulation
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install building insulation.
	2. Extent of each type of building insulation is shown and indicated in the Contract Documents.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before building insulation Work.
	1.
	1.
	1.
	1.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1  REFERENCES
	1.1
	1.1
	1.2
	A. Standards referenced in this Section are:
	1. ASTM C177, Test Methods for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
	2. ASTM C203, Test Method for Breaking Load and Flexural Properties of Block-Type Thermal Insulation.
	3. ASTM C236, Test Methods for Steady-State Thermal Performance of Building Assemblies by Means of a Guarded Hot Box.
	4. ASTM C272, Test Method for Water Absorption of Core Materials for Structural Sandwich Constructions.
	5. ASTM C303, Test Method for Dimensions and Density of Preformed Block and Board-Type Thermal Insulation.
	6. ASTM C518, Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
	7. ASTM C520, Test Methods for Density of Granular Loose Fill Insulation.
	8. ASTM C531, Test Method for Linear Shrinkage and Coefficient of Thermal Expansion of Chemical-Resistant Mortars and Monolithic Surfacings.
	9. ASTM C549, Specification for Perlite Loose Fill Insulation.
	10. ASTM C553, Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.
	11. ASTM C578, Specification for Rigid, Cellular Polystyrene Thermal Insulation.
	12. ASTM C612, Specification for Mineral Fiber Block and Board Thermal Insulation.
	13. ASTM C665, Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing.
	14. ASTM C764, Specification for Mineral Fiber Loose-Fill Thermal Insulation.
	15. ASTM D696, Test Method for Coefficient of Linear Thermal Expansion of Plastics between -30 Degrees C and 30 Degrees C with a Vitreous silica dilatometer.
	16. ASTM D1621, Test Method for Compressive Properties of Rigid Cellular Plastics.
	17. ASTM D2126, Test Method for Response of Rigid Cellular Plastics to Thermal and Humid Aging.
	18. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	19. ASTM E96, Test Methods for Water Vapor Transmission of Materials.
	20. ASTM E119, Test Methods for Fire Tests of Building Construction and Materials.
	21. UL 1479, Fire Tests of Through-Penetration Firestops.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturers:
	a. Obtain building insulations, requiring hydrochlorofluorocarbon blowing agent from manufacturer(s) that manufacture product required using blowing agent acceptable for use until the year 2020 and complying in all respects with Copenhagen Amendments ...
	b. Manufacturer shall provide complete technical services including preparation and review of Shop Drawings and submittals, installation methods, and proposed detailing for the Work.

	1.
	1.
	1.
	1.
	2. Installer: Engage single installer for each type of building insulation. Each installer shall be skilled, trained, and have record of successful experience in applying and installing each product, and possess successful record of performing work in...
	a. Names and telephone numbers of owner and architect or engineer responsible for each project.
	b. Approximate contract cost of the building insulation system installed.
	c. Quantity (area) of building insulation installed.



	1.1        Regulatory Requirements: Comply with code interpretations by authorities having jurisdiction at the Site.
	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing extent of the building insulation Work and all details required for the Work, referencing system components provided as Samples.
	a.
	a.
	a.
	b. Complete selection of fire stop manufacturer’s recommended systems for each condition and kind of penetration encountered in the Work. Coordinate with equipment manufacturers for required number and kind of penetrations through fire-rated constr...

	2. Product Data:
	a. Material specifications and general recommendations from building insulation manufacturer for each type of building insulation product. Include manufacturer’s data substantiating that materials comply with Contract Documents.
	a. Test Reports: Copies of reports of tests on materials being furnished or previously-manufactured, identical materials verifying compliance with physical properties and environmental features specified in the Contract Documents. When requested by EN...
	a.
	a.
	a.
	a.
	a.
	b.


	A. Informational Submittals: Submit the following:
	A.
	A.
	B.
	1. Certificates: Certificate from manufacturer stating that manufacturer of foam-type rigid board insulation has used an environmentally safe blowing agent complying with specified requirements.
	1. Manufacturer’s Instructions: Manufacturer’s installation instructions. Indicate by copy of transmittal form that installer has received copy of manufacturer's installation instructions.
	1.
	1.
	1.
	2.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Delivery and Handling of Materials:
	1. Do not deliver insulation materials to the Site before the time of installation.
	2. Deliver materials in sufficient quantities to allow uninterrupted continuity of the Work.
	3. Handle materials carefully to avoid damage and breakage or compressing of boards to less than their specified thickness, or other damage.
	4. Handle materials in manner that prevents inclusion of foreign materials.
	5. Conform to Section 01 65 00, Product Delivery Requirements.

	B. Storage of Materials:
	1. Store materials in dry, enclosed area, off ground and away form possible contact with water, ice, and snow.
	2. Prevent damage to materials during storage, including minimizing the time materials are stored at the Site before being incorporated into the Work. Store only sufficient quantity of building insulation materials at the Site required for continuous ...
	3. Conform to Section 01 66 00, Product Storage and Handling Requirements.


	1.6   SITE CONDITIONS
	A. Environmental Conditions:
	1. Complete the installation and concealment of building insulation materials as rapidly as possible to avoid damage from adjacent construction operations and adverse weather conditions.
	2. Install building insulations when weather and temperature conditions comply with building insulations manufacturers’ written recommendations.
	3. Install building insulations when damaging environmental condition are not forecasted for the time when exposed systems materials components would be exposed to potential damage from the elements.
	1.
	1.
	1.
	1.
	1.
	4. Protect building insulation Work from precipitation, frost, and direct sunlight.
	5. Do not apply pressure-sensitive tape when temperature is below 35 degrees F or above 110 degrees F.
	6. Record decisions, conditions, and agreements to proceed with the Work when weather conditions may be unfavorable. State reasons for proceeding, along with names of persons involved, and changes or revisions (if any), if required, to allow the Work ...


	1.7  . Scheduling
	A. Proceed with building insulation Work when preceding Work is ready to receive the Work of this Section.
	B. Proceed with building insulation and associated Work after curbs, blocking, substrate board, nailer strips, vents, drains and other projections through the substrates have been installed, and when substrate construction and framing of openings is ...
	C. Proceed with and complete the Work when materials, equipment and tradesmen required for the installation of building insulation and backfilling operations are at the Site and ready to follow with the Work in manner that does not leave the Work vul...
	D. Do not advance installation of building insulation beyond that necessary for proper sequencing of the Work. Do not advance the Work when there is no proper and secure protection from damaging weather and construction activities.


	PART 1 -
	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Performance Criteria:
	1. Thermal Conductivity: Thicknesses shown are for thermal conductivity, k-value at 75 degrees F, specified for each material.
	1. Provide adjusted thicknesses based on thicknesses shown or specified for building insulations, as required to comply with required thermal resistances for material having different thermal conductivity.
	1.
	1.
	2.


	1.1   MATERIALS
	1.1
	1.1
	2.2
	A. Glass Fiber Insulations: Provide the following types:
	A.
	A.
	A.
	1. General: Provide insulations formed from glass fibers and resinous binders fabricated into flexible blankets, semi-rigid and rigid sheets complying with ASTM C665, ASTM C553, and ASTM C612.
	1.
	1.
	1.
	1.
	2. Unfaced Batt Insulation: Provide unfaced thermal batt insulation complying with ASTM C665, Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C518: 0.33 Btu/inch/hour/square foot/degree F maximum.
	2) Density, ASTM C303: 1.5 pounds per cubic foot (pcf).
	3) Flame Spread, ASTM E84: 25 maximum.
	4) Smoke Developed, ASTM E84: 50 maximum.

	a.
	a.
	a.
	b. Thickness: 3.5 inches,minimum.
	a.
	a.
	a.
	c. Width: 24 inches.
	d. Products and Manufacturers: Provide one of the following:
	1) Unfaced Thermal Batt Insulation by Owens-Corning Fiberglass Corporation.
	2) Unfaced Thermal Batt Insulation by Johns Manville.
	1) Or equal.
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	3)



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Foam Plastic Insulations: Provide the following types:
	A.
	A.
	B.
	1. General: Rigid, closed-cell, thermally stabilized, extruded, hydrochlorofluro-carbon blown, foam board insulation consisting of 100 percent virgin extruded polystyrene modified resin complying with ASTM C578.
	2. Provide blowing agent with lowest available ozone depletion potential, such as HCFC-142b or better. HCFC-141b is not acceptable.
	1.
	1.
	1.
	3. Perimeter Foundation Insulations: Provide very high-load-resisting, rigid foam board insulation complying with ASTM C578, Type VI.
	a. Physical Properties: Provide the following:
	1) Thermal Conductivity (k), ASTM C177 and ASTM C518: 0.20 Btu/inch/hour/square foot/degree F.
	2) Compressive Strength (psi at five percent deformation) ASTM D1621: 40 psi minimum.
	3) Flexural Strength, ASTM C203: 60 psi minimum.
	4) Coefficient of Thermal Expansion, ASTM D696: 3.5x10^5 inches/inch/degree F.
	5) Water Absorption, ASTM C272: Less than 0.1 percent by volume maximum.
	6) Water Vapor Permeance, ASTM E96: 0.3 to 0.8 perms/inch maximum.
	7) Flame Spread, ASTM E84: Five.
	8) Smoke Developed, ASTM E84: 165 maximum.

	a.
	a.
	a.
	b. Thickness: one layers each two inches thick.
	c. Width: 2.0 feet.
	d. Length: 8.0 feet.
	e. Products and Manufacturers: Provide one of the following:
	1) STYROFOAM 40 HIGH LOAD by the Dow Chemical Company.
	2) Foamular 400 by Owens-Corning Fiberglass Corporation.
	3) Or equal.


	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Preformed Concrete Masonry Unit Core Insulation: Provide individually molded expanded polystyrene core insulation complying with ASTM C236, and ASTM C578, Standard Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C177: 0.26 Btu/inch/hour/square foot/degree F.
	2) Density, ASTM C303: 0.90 to 1.14 pounds per cubic foot (pcf) minimum.
	3) Compressive Strength (psi at 5 percent deformation), ASTM D1621: 10 to 13 pcf.
	4) Water Vapor Transmission, ASTM E96: 1.4 perm/inch.
	5) Dimensional Stability: ASTM D2126: 0.55 percent maximum.
	6) Flame Spread, ASTM E84: Five maximum.
	7) Smoke Development, ASTM E84: 130 maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Korfil Standard U-Shaped Block Insulation by Concrete Block Insulating Systems, Inc, Division of W. R. Grace Construction Products, Inc.
	2) Blocfil by Blocfil Company, Division of Patek Investment Corporation.
	1) Or equal.
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	3)


	5. Sound Attenuation Fire Blanket Insulation: Provide insulation containing non-asbestos, non-combustible compounds of spun mineral fiber felt formed into flexible, resilient blankets complying with ASTM C665, Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C518: 0.27 Btu/inch/hour/square foot/degree F.
	1) Density, Manufacturer’s Certified Test: 2.5 pounds per cubic foot (pcf).
	1)
	1)
	2)

	a. Thickness: three inches.
	a.
	a.
	b.
	c. Width: 16 inches.
	d. Products and Manufacturers: Provide one of the following:
	1) Thermafiber SAFB Batts by USG Interiors, Inc.
	2) Sound Control Fire Blankets by Fibrex, Inc.
	3) Or equal.


	1.
	1.
	1.
	6. Safing Insulation: Provide unfaced semi-rigid non-asbestos, non-combustible blankets composed of compounds of spun mineral fiber felt, complying with ASTM C665, Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C518: 0.25 Btu/inch/hour/square foot/degree F.
	2) Density, Manufacturer’s Certified Test: Four pounds per cubic foot (pcf).
	3) Flame Spread, ASTM E84: 15 maximum.
	4) Smoke Developed, ASTM E84: Five maximum.
	5) Fire Resistance Rating, ASTM E119: Three hours.

	b. Thickness: Four inches.
	c. Width: 2.0 feet.
	d. Products and Manufacturers: Provide one of the following:
	1) Thermafiber Safing Insulation by USG Interiors, Inc.
	2) FBX Safing Insulation by Fibrex, Inc.
	3) Or equal.



	A. Loose Granular Perlite Insulations: Provide the following:
	A.
	A.
	C.
	1. Loose Fill Insulation: Provide inert asbestos-free volcanic glass-like perlite aggregates expanded by special heat process and treated with non-flammable silicone complying with ASTM C549.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C549: 0.37 Btu/inch/hour/square foot/degree F.
	2) Density, ASTM C520: Five to eight pounds per cubic foot (pcf).
	3) Flame Spread, ASTM E84: Zero.
	4) Fuel Contributed, ASTM E84: Zero.
	5) Smoke Development, ASTM E84: Zero.

	b. Products and Manufacturers: Provide one of the following:
	1) Permalite by Grefco, Inc.
	1) Or equal.
	1)
	1)
	2)



	D. Fire-Stop Sealants and Other Fire-Stop System Components: Provide the following:
	1. Complete selection of fire-stop manufacturer’s recommended silicone rubber fire-stop systems. Provide complete systems complying with UL 1479 with two- or three-hour fire rating. Provide equal fire protection as provided by fire-rating of construct...
	2. Provide multiple component systems coordinated to meet actual conditions encountered in the Work and as recommended by fire-stop manufacturer. In addition to providing fire resistance, fire-stop systems shall also be gas and watertight.
	3. Products and Manufacturers: Provide one of the following:
	a. 3M Fire Stop Systems by 3M, Inc.
	b. Or equal.


	A. Miscellaneous Materials and Accessories: Provide the following:
	A.
	A.
	E.
	1. Adhesive for Bonding Insulation: Type recommended by insulation manufacturer, and complying with fire resistance requirements.
	1. Mechanical Anchors: Type and size shown or, if not shown, as recommended by insulation manufacturer for type of application shown and condition of substrate.
	1.
	1.
	2.
	1.
	1.
	3. Safing Impaling Clips: Provide galvanized steel impaling clips complying with requirements of code authorities having jurisdiction at the Site and as recommended by insulation manufacturer for full system responsibility.
	4. Protection Board: Fiberboard sheathing or heavy duty asphaltic panels as recommended by insulation manufacturer.
	5. Adhesive Tapes: Complete selection of insulation manufacturer’s recommended taping materials.
	1. Bitumen: Asphalt, ASTM D 449.
	1.
	1.
	1.
	1.
	6.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer shall examine substrate and conditions under which building insulation Work will be performed and notify ENGINEER in writing of unsatisfactory conditions. Do not proceed with the Work until unsatisfactory conditions have be...

	3.2   PREPARATION
	A. Surfaces to receive building insulation shall be clean of all debris, dirt, and other contamination before installation begins.

	3.3   INSTALLATION
	A. General:
	1. Comply with manufacturer’s instructions for particular conditions of installation in each case. If printed instructions are not available or do not apply to Site conditions, before proceeding with the Work obtain from manufacturer and submit to E...
	2. Extend insulations full thickness over entire surface to be insulated. Cut and fit tightly around obstructions. Fill voids with insulation.
	1. Apply number of layers of insulation specified, each of required thickness, or required thickness to provide thermal value shown or indicated in the Contract Documents, to make up the total thickness.
	1.
	1.
	3.

	B. Unit-type Building Insulation:
	1. Apply insulation units of type shown or indicated to substrate by method indicated. If not otherwise indicated and except for units resting on horizontal surfaces, bond units to substrate with adhesive or use mechanical anchorage to provide permane...
	1.
	1.
	1.
	1. Seal joints between closed-cell (non-breathing) insulation units by applying mastic or sealant of type recommended by the manufacturer to edge of each unit to form tight seal as units are shoved into place. Fill voids in completed installation wit...
	1.
	1.
	1.
	1.
	1.
	1.
	2.
	3. Set vapor barrier faced units with vapor barrier to warm side of construction, (usually toward inside), except as otherwise shown or indicated. Do not obstruct ventilation spaces, except for fire-stopping.
	1. Tape joints and ruptures in vapor barriers using adhesive tape of type recommended by insulation manufacturer, and seal each continuous area of insulation to surrounding construction so as to ensure vapor-tight installation of the units.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4.

	A. Loose-type Insulation:
	A.
	A.
	C.
	1. Pour granular insulation into spaces and onto surfaces as shown or indicated to completely fill all void spaces. Screed horizontal applications to uniform thicknesses shown.
	1.
	1. Place loose fiber insulation into spaces and onto surfaces as shown or indicated, either by pouring or by machine-blowing. Level horizontal applications to uniform thickness as indicated, lightly settle to uniform density, but not excessively comp...
	1.
	1.
	2.
	1. Stuff loose mineral fiber insulation into miscellaneous voids and cavity spaces as indicated. Compact to approximately 40 percent of normal maximum volume to density of approximately 2.5 pounds per cubic foot.
	1.
	1.
	3.

	D. Safing Insulations and Fire-Stop Systems:
	1. Install safing insulation and fire-stop systems to present continuous fire-rated fire barrier in areas shown and at perimeter of all fire-rated partitions and poke-through floor and wall penetrations, to maintain continuity of fire-rated construct...
	2. Install fire stop sealants and other fire stop system components in thicknesses recommended by manufacturer at all locations where poke-through penetrations occur, at all locations where other penetrations such as ducts, pipe, cables, cable trays, ...
	1. Include all components of manufacturer's fire/smoke-stop systems for complete system responsibility installed in accordance with manufacturer’s written recommendations and specifications.
	1.
	1.
	3.

	E. Board-type Perimeter Insulation:
	1. Install perimeter insulation after concrete footings have been poured and before on-grade concrete slab work begins.
	2. Remove projections that interfere with placing.
	3. Apply single 2.0-foot-wide continuous band of insulation of required thickness and number of layers at slab-on-grade buildings whether or not shown. Stagger joints between layers of insulation and butt insulation tightly together.
	4. Protect top surface of horizontal insulation from damage during concrete Work by applying protection course material recommended by insulation manufacturer.
	5. On vertical surfaces, set units in adhesive applied in accordance with manufacturer’s instructions. Use type of adhesive recommended by manufacturer of board-type perimeter insulation.
	6. Tape bottom edge of insulation before temporarily attaching insulation to wall with mastic.
	7. Tape all joints in vertical wall insulation.
	1. Protect insulation on vertical surfaces from damage during backfilling by applying protection course material recommended by insulation manufacturer. Set in adhesive in accordance with recommendations of insulation manufacturers and protection cour...
	1.
	1.
	8.

	F. Cavity Wall Rigid Insulation Board:
	1. Install exterior wall rigid insulation board after all concrete unit masonry Work is complete.
	2. Apply single layer of insulation cut to fit snugly and uniformly and in continuous contact with edges of continuous masonry horizontal joint reinforcement over entire plane of the wall.
	1. Apply exterior wall rigid insulation to exterior concrete unit masonry walls in areas shown or indicated as receiving masonry outer cavity wall wythes.
	1.
	1.
	3.
	1. Set units in adhesive applied in accordance with manufacturer's instructions. Use type of adhesive recommended by manufacturer of board-type cavity wall insulation.
	1.
	1.
	4.

	G. Batt-type Insulation:
	1. Install batt insulation above ceilings and between studs and rafters as shown. Extend insulation full width, length, and height in areas shown.
	1. Fit tightly around obstructions to form uniform, insulated barrier.
	1.
	1.
	2.

	H. Loose Fill Insulation:
	1. Pour granular insulation into spaces and onto surfaces to completely fill all void spaces.
	1. Screed horizontal applications to uniform thickness.
	1.
	1.
	2.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	I. Correcting Defective Work:
	1. System components that are dislodged, damaged, expanded, broken, penetrated, or crushed by subsequent installation operations or damaged by detrimental weather shall be immediately replaced with undamaged material in compliance with the Contract Do...
	2. Only original installer shall repair or replace deteriorated or defective Work.


	3.4   SITE QUALITY CONTROL
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Submit results of all testing to ENGINEER with recommendations for remedial Work, to avoid delaying the Work. Coordinate submittal of tests and remedial Work in a manner that does not impact acceptability of substrate and that allows completion of ...
	A. Where testing indicates that foamed-in-place building insulation has not completely filled areas to be insulated, provide remedial Work to completely fill such areas, and retest.
	A.
	A.
	B.

	3.5   PROTECTION
	A. Protection from Elements:
	1. Protect all components of the Work from detrimental weather conditions. Do not allow building insulation materials to become wet or soiled, or covered with ice or snow. Provide continuous protection of materials against damage, wetting and moisture...
	2. Protect foam plastic building insulation from exposure to sunlight.

	B. Protection During Construction:
	1. Protect all components of the Work from construction operations including, but not limited to, backfilling, framing, and sheathing, aluminum siding, and concrete unit masonry Work, until work is completed and acceptable to ENGINEER.
	2. Protect building insulations from damage and abuse by other contractors and installers until readiness for final payment.
	3. Do not allow building insulations to come into contact with welding operations or other fire or ignition sources.
	4. Do not allow construction traffic not associated with installation of building insulation in the area of building insulation Work. Protect the area from access by other installers and contractors until the building insulation Work has been incorpor...

	C. Building insulation that becomes wet, damaged, or deteriorated shall be promptly removed from the Site and replaced with materials conforming to this Section.
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	07 41 13 - Metal Roof Panels
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals required to furnish and install preformed, metal roof panels as shown and specified. The Work also includes:
	a.
	a.
	a.
	a. Providing openings in preformed, metal roof panels to accommodate the Work under this and other Sections and building into the preformed metal roof panels all items such as sleeves, inserts and all other items to be embedded in preformed metal roof...

	1.
	2. The extent of preformed, metal roof panels Work is shown and is defined to include exterior preformed, prefinished metal roofing, cap and drip flashings, metal closures and all other associated trim and accessories.
	3. The types of preformed, metal roof panels Work required include the following:
	a.
	a.
	a.
	a. Preformed metal roof panels.
	b. Miscellaneous fasteners, trim, flashings, closures, and accessories.


	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with, or embedded in, the preformed prefinished roof panels.

	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 05 05 33, Anchor Systems.
	1.
	2. Section 07 92 00, Joint Sealants.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM A 167, Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip.
	b. ASTM A 653, Specification for Steel Sheet, Zinc-Coated, (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	c. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	d. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	e. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	f. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	g. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	h. ASTM D 4214, Test Methods for Evaluating the Degree of Chalking of Exterior Paint Films.
	i. ASTM E 283, Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls and Doors Under Specified Pressure Differences Across the Specimen.
	j. ASTM E 331, Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform Static Air Pressure Difference.
	k. ASTM G 152, Practice for Operating Open Flame Carbon Arc Light Apparatus for Exposure of Non-Metallic Materials.
	l. ASTM G 153, Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of Non-Metallic Materials.
	m. ASTM G 155, Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials.

	2. Underwriters Laboratories, Incorporated, (UL).
	a. UL, Building Materials Directory.
	b. UL 580, Tests for Uplift Resistance of Roof Assemblies.

	3. Ohio Building Code, (OBC).


	1.3   QUALITY ASSURANCE
	A. Manufacturer Qualifications: Provide company specializing in architectural sheet metal products with a minimum of ten years of experience.
	B. Installer Qualifications:
	1. Engage a single installer regularly engaged in preformed metal roof panels installation and with experience in the erection of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type ...

	C. Component Supply and Compatibility: Obtain all preformed, metal roof panels panels and accessories from the same manufacturer.
	D. Requirements of Regulatory Agencies:
	1. Comply with UL Construction No. 95 for Class 1-90 wind uplift rating.
	2. International Building Code.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Samples:
	a. Samples of each type of preformed metal roof panels panel and trim complete with factory-applied finish, two foot long by full-width. Samples will be reviewed by ENGINEER for pattern, texture and color only. Compliance with other requirements is th...
	b. One of each type fastener employed, with statement of intended use. Samples will be reviewed by ENGINEER for material and color only. Compliance with other requirements is the exclusive responsibility of CONTRACTOR.
	c. Complete selection of manufacturer's standard and custom colors.

	2. Shop Drawings:
	a. Copies of manufacturer's specifications, standard and custom detail drawings and installation instructions for preformed metal roof panels, supports and trim. Submit manufacturer's standard warranty on factory-applied finish of preformed metal roof...
	b. Profiles of preformed prefinished roofing panel units, and the details of forming, jointing, gaskets (if any), supports, anchorages, trim, flashing, and accessories. Show details of weatherproofing at edges, terminations and penetrations of the pre...
	a.
	a.
	a.
	a. Submit design computations signed and sealed by a Registered Professional Structural Engineer licensed in the State of Ohio to verify structural adequacy of members and connections, for review with Shop Drawings.


	B. Informational Submittals: Submit the following:
	1. Source Quality Control Submittals:
	1.
	1.
	1.
	a. Test Reports: Submit for approval certified laboratory tests reports for required performance tests:
	1) Air Infiltration: ASTM E 283.
	2) Water Infiltration: ASTM E 331.
	3) Wind Uplift: UL-90 rated wind up-lift resistance requirement specified in UL 580 test.
	4) Formability: ASTM D 522.
	5) Weathering: ASTM G 152, ASTM G 153, and ASTM G 155.
	6) Chalking Resistance: ASTM D 4214.
	7) Color Change: ASTM D 2244.
	1)
	1)
	1)
	8) Salt Spray: ASTM B 117.
	9) Abrasion: ASTM D 968.
	10) Humidity: ASTM D 2247.


	2. Qualification Statements
	a. Installer's qualifications.

	3. Certificates:
	a.
	a.
	a.
	a. Submit for approval written certification prepared, signed and sealed by a Registered Professional Structural Engineer, licensed in the State of Texas, verifying that the design meets indicated loading requirements and codes of authorities having j...
	a.
	a.
	a.
	b. Provide written certification to the ENGINEER from the coil manufacturer verifying that the coil to be used for on-site roll forming is compatible with the roll forming machinery that will be used.



	1.5   Guarantees:
	A. Submit manufacturers and CONTRACTOR'S written guarantees as specified, herein.
	B. Site Quality Control Submittals:
	1. Submit results of testing and inspection performed in the field by Manufacturer's technical representative.


	1.6   DELIVERY, STORAGE AND HANDLING
	A. Delivery of Materials:
	1. Deliver preformed metal roof panels paneling and all accessories dry and undamaged, with manufacturer's protective coating intact.
	2. Deliver preformed metal roof panels panels in bundles with banded wood surrounds and end caps intact.

	B. Storage of materials:
	1. Store preformed prefinished roof paneling and accessory materials in a manner that will protect the panels from exposure to sun and condensation; with good air circulation around each piece.
	2. Store preformed prefinished roof paneling and accessory materials in an area protected from dirt, damage and weather.
	3. Do not store in contact with concrete or other materials that might cause corrosion.

	C. Handling of Materials:
	1. Do not subject preformed prefinished roof paneling and accessory materials to bending or stress.
	2. Do not damage edges or handle material in a manner that will cause scratches, warps or dents.


	1.7   GUARANTEE
	A. Provide manufacturer's standard warranty on the coil coated polyvinylidene fluoride based coating specified, herein.
	B. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of Final Acceptance, to the extent that such shall cr...
	C. In the event that the coil coated polyvinylidene fluoride based coating fails to meet the specified standards the manufacturer shall, at their own expense, replace or field paint, at the direction of the ENGINEER, all areas affected by the failure....
	D. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.
	E. Provide a written guarantee agreeing to replace preformed metal roof panels panel Work which fails in material or workmanship within one year of the date of Final Acceptance. Failure of materials or workmanship shall include, but is not limited to,...


	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Provide preformed, prefinished roofing panels, framing and accessories that comply with the following minimum performance characteristics:
	a. Wind loading shall be 110 miles per hour, unless heavier loading is required by the Ohio Building Code.

	2. Anchorage system shall be designed so that panels are free to move for expansion and contraction and so that individual panels may be removed without disturbing adjacent panels.
	3. Form panels in lengths, as required.


	2.2   MATERIALS
	A. Preformed Prefinished Metal Roof Panels:
	1. Custom-fabricated, roll-formed, 24 gauge minimum, but in no case lighter than required to meet deflection requirements. Panels shall be hot dipped galvanized ASTM A 653 Grade C steel panels.

	B. Flashing and Trim:
	1. Provide flashings and sheet metal contour closure trim components, indicated or required for a complete installation, as part of the preformed metal roofing panels Work, including cap flashings, base and drip flashings, closure and batten cleats, p...
	2. Provide factory fabricated trim components.
	3. Except as otherwise shown or specified, match the material, gage, and finish of the preformed metal roof panels.
	4. Provide all concealed fasteners for flashing and trim Work.

	C. Miscellaneous Materials:
	1. Provide manufacturer's custom, stainless steel, self-tapping concealed fasteners, and hold-down cap assemblies, and other components needed for a complete, permanently weatherproof installation. Provide stainless steel complying with ASTM A 167.
	2. All fasteners used at all locations shall be stainless steel.
	3. Sealant: Provide manufacturer's standard factory applied elastomeric sealant for use within this Section of the Work, where applicable.
	4. Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, minimum 0.018 inch thick. Provide flashing and trim as required to seal against weather and to provide finished appearance. Locations include, but are not l...
	5. Snowguards: Fabricate from 1-1/2 inch x 2 inch x 3/16 inch Aluminum Angle 6061-T6.  Vertical leg factory notched for vertical panel legs.  Fasteners for the compression clamp attachment shall be 1/4 inch diameter stainless steel bolts, nuts, and wa...
	6. Gutters: Formed from same material roof panels.Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as required.  Fabricate in minimum 96-inch long sections, of size and metal thickness according to SMACNA's...
	7. Downspouts:  Formed from same material as roof panels. Fabricate in 10-foot long sections, complete with formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual".  Finish downspouts to match gu...
	8. Roof Curbs: Fabricated from same material as roof panels, minimum 0.048 inch thick; with bottom of skirt profiled to match roof panel profiles, and welded top box and integral full-length cricket. Fabricate curb subframing of minimum 0.0598-inch- t...
	9. Insulate roof curb with 1-inch- thick, rigid insulation.

	D. Provide strippable film of liquid applied to the top side of the painted coil to protect the finish during fabrication, shipping and field handling. This strippable film must be removed before installation.
	E. Manufacturers: Provide products of one of the following:
	1. VSR standing seam roof system by Butler Manufacturing.
	1. Loc-Seam standing seam roof by American Buildings Company.
	2.
	3. Snap Seal Roof by VP Buildings, Inc
	1.
	1.
	4. Or equal.


	2.3   PREFORMED PREFINISHED ROOFING PANEL FABRICATION
	A. General:
	1. Comply with the dimensions, profile limitations, gages and fabrication details as shown or specified.
	2. Prefabricate all components of the system at the factory, ready for field assembly of preformed prefinished roofing panels, joint cleat, anchor clips, trim and accessories.
	3. Fabricate components and assemble units to comply with the performance requirements specified for the completed installation of the Work.
	4. Size: 2 inch high standing seam by 16 inches wide.
	5. Panels are to be mechanically seamed with factory applied sealant.


	2.4   PREFORMED ROOF PANEL COATINGS
	A. Finish Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating, prior to fabrication of the preformed, metal roof panels panels. Comply with the following:
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the metal panel surface using phosphates or chromates followed by a cold water rinse. Seal with a chromic acid rinse and dry, except where panel manufacturer recommends another method to achieve greater coat...
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating. Fully cure in a gas-fired oven to a dry film thickness of 0.25 to 0.35-mils.
	4. Apply finish coating over the primer by roller coating and fuse at a peak metal temperature of 470 F for a dry film thickness of 0.7 to 0.9-mils so that the total dry film is approximately 0.95 to 1.25-mil thick.
	5. Color shall be selected by ENGINEER.

	B. Products and Manufacturers: Provide one of the following:
	1. Kynar 500 Fluropon by DeSoto, Incorporated.
	2. Kynar 500 Duranar by PPG Industries.
	3. Or equal.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer must examine the alignment of the substrate framing before erection of the preformed metal roof panels Work begins and notify the ENGINEER, in writing, of unsatisfactory conditions. Do not proceed with the preformed metal r...

	3.2   PREPARATION
	A. Wherever possible, take field measurements, prior to completion of shop fabrication and finishing of preformed metal roof panels. Do not delay job progress. Allow for trimming where final dimensions cannot be established before fabrication.

	3.3   INSTALLATION
	A. Comply with preformed metal roof panels panel manufacturer's instructions for assembly, installation, erection and seaming of preformed metal roofing panel Work.
	B. Install light gauge metal framing in accordance with the manufacturer's instructions.
	C. Anchor component parts of preformed metal roof panels panel and light gauge metal framing securely in place providing for necessary thermal and structural movement.
	D. Do not exceed fastener spacing recommended by the preformed metal roof panel manufacturer.
	E. All fasteners must be long enough to penetrate through the entire roof panel assembly and extend through the structural support a minimum of 1/2-inch.
	F. Fasten flashings and accessories 12-inches on center.
	G. Do not use exposed fasteners on the exterior panel faces.
	H. Drive all fasteners normal to the surface and to a uniform depth.
	I. Install sealants for the preformed metal roof panels panel Work as specified, and as required for watertight performance. Comply with sealant manufacturer's instructions for installation and curing.
	J. Do not fabricate flashings, closures and associated trim at the Site.
	K. Install all special flashing and trim shapes, and calking compounds required to maintain complete weathertightness.
	L. Comply with roofing panel manufacturer's instructions and recommendations.

	1.1
	3.4   FIELD QUALITY CONTROL
	A. Determine conformity of preformed prefinished metal finish to this Section as follows:
	1. The manufacturer of the preformed, metal roof panels shall set aside a labeled sample of the preformed, metal roof panels from each production lot of panels at the Site. Protect sample preformed metal roof panels from weather.
	2. Make sample preformed metal roof panels available at all times, for comparison with installed preformed metal roof panels, as requested by the OWNER, for the full time period of the warranty.
	3. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2244.


	1.1
	1.1
	1.1
	1.1
	3.5  ADJUSTMENT AND CLEANING
	A. Set preformed, metal roof panels panels plumb, level, and true to line, without warp or rack.
	B. Clean exposed surfaces of preformed metal roof panels panel Work promptly after completion of installation. Comply with recommendations of the preformed, metal roof panels panel manufacturer.
	C. Leave preformed metal roof panels panel and flashing perfectly flat, free from dents, burrs, scratches, holes or other blemishes.
	D. Do not erect components which have become scarred, chipped or otherwise damaged or defaced.
	E. Remove and replace with new material preformed, metal roof panels panels and component parts of the Work, including finish, which have been damaged beyond successful repair, as directed by the ENGINEER, in writing. Repair minor damage.
	F. Do not use roofing panel sheets, trim members, and flashing sheets, in which holes have been made in locations where fasteners are not required.
	G. At the completion of the Work, clean or replace adjacent work, marred by the Work of this Section.
	H. Remove all materials and debris and leave the Site of the Work in clean condition.
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	07 62 00 - Sheet Metal Flashing and Trim
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install sheet metal flashing and trim.
	1. The Work also includes:
	1.
	1.
	2.
	a. Providing openings in sheet metal flashing and trim to accommodate the Work under this and other Sections and building into the sheet metal flashing and trim all items such as sleeves, anchor bolts, inserts and all other items to be embedded in she...

	1.
	3. Extent of the sheet metal flashing and trim is shown.
	1. Types of products required include the following:
	1.
	1.
	4.
	a. Stainless steel sheet flashing.
	b. Lead sheet flashing.
	a.
	a.
	c. Custom shop-fabricated metal coping and transition flashings.
	a.
	a.
	a.
	d. Miscellaneous flashing not supplied under other Sections.
	e. Complete selection of custom and premium custom-blended full-strength, polyvinylidene fluoride finishes and colors with extended life topcoat.
	a.
	f. Miscellaneous accessories, fasteners, cleats and incidental sheet metal flashing and trim system components necessary for a complete installation.


	A. Coordination:
	A.
	A.
	B.
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with the sheet metal flashing and trim Work.
	1.
	2. Work advanced without sheet metal flashing and trim items that are specified to be cast-in-place or built-in-place as the Work advances, shall be stopped, demolished and rebuilt incorporating specified sheet metal flashing and trim Work, at no addi...

	A. Related Sections:
	A.
	A.
	C.
	1.
	1. Section 04 05 05, Unit Masonry Construction.
	1.
	1.
	2. Section 07 41 13, Metal Roof Panels.
	3. Section 07 92 00, Joint Sealants.


	1.1   REFERENCES
	1.1
	1.1
	1.2
	A. Standards referenced in this Section are listed below:
	1. The Aluminum Association, (AA).
	a. AA, ASD-1 - Aluminum Standards and Data.
	b. AA, DAF-45 - Designation System for Aluminum Finishes.
	c. AA, SAA-46 - Anodized Architectural Aluminum.

	2. American Society for Testing and Materials, (ASTM).
	a. ASTM A 480, Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
	b. ASTM A 666, Specification for Annealed or Cold-Worked Austenitic Stainless Steel, Sheet, Strip, Plate, and Flat Bar.
	c. ASTM B 29, Specification for Refined Lead.
	d. ASTM B 32, Specification for Solder Metal.
	e. ASTM B 101, Specification for Lead-Coated Copper Sheet and Strip for Building Construction.
	f. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	g. ASTM B 209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	h. ASTM B 370, Specification for Copper Sheet and Strip for Building Construction.
	i. ASTM B 749, Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products.
	j. ASTM D 395, Test Methods for Rubber Property-Compression Set.
	k. ASTM D 412, Test Methods for Vulcanized Rubber and Thermoplastic Rubbers - Tension.
	l. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	m. ASTM D 523, Test Method for Specular Gloss.
	n. ASTM D 624, Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
	o. ASTM D 746, Test Method for Brittleness Temperature of Plastics and Elastomers by Impact.
	p. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	q. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	r. ASTM D 2240, Test Method for Rubber Property - Durometer Hardness.
	s. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	t. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	u. ASTM D 3363, Test Method for Film Hardness by Pencil Test.
	v. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.

	3. Factory Mutual Engineering Corporation, (FM).
	a. FM Loss Prevention Data for Roofing Contractors, 1-49 - Perimeter Flashing.

	4. National Roofing Contractors Association, (NRCA).
	a. NRCA, Low-Slope Membrane Roofing Construction Details Manual.

	5. Sheet Metal and Air Conditioning Contractors National Association, Incorporated, (SMACNA).
	a. SMACNA 1013, Architectural Sheet Metal Manual.

	6. The Society for Protective Coatings, (SSPC).
	a. SSPC - Paint 12, Cold Applied Asphalt Mastic (Extra Thick Film).



	1.1   QUALITY ASSURANCE
	1.1
	1.1
	1.3
	A. Installer Qualifications:
	1. Engage a single installer who is a recognized flashing and trim installer, skilled and experienced in the type of flashing and trim Work required, and equipped to perform workmanship in accordance with recognized standards so that there will be und...
	1.
	1.
	1.
	2. The installer of the sheet metal flashing and trim Work shall be franchised or otherwise accepted in writing by the CTEM roofing materials manufacturer for installation of fully guaranteed CTEM roofing Work in accordance with these Specifications.

	A. Source Quality Control:
	A.
	A.
	B.
	1. Except as otherwise shown, comply with recommendations of the built-up bituminous roofing manufacturer concerning the installation of flashing and trim that affects the CTEM roofing bond or guarantee.


	1.1   SUBMITALS
	1.1
	1.1
	1.4
	A. Action Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	C. Closeout Submittals: Submit the following:

	1.5   DELIVERY, STORAGE AND HANDLING
	A. Delivery of Materials:
	1. Deliver sheet metal flashing and trim materials in manufacturer's original, unopened, and undamaged containers and rolls, with labels intact and legible, indicating compliance with approved Shop Drawings.
	2. Items delivered in broken, damaged, rusted, or unlabeled condition shall immediately be removed from Site and not offered again for approval by ENGINEER.

	B. Storage of Materials:
	1. Store materials in an area undercover and protected from construction traffic.
	2. Store materials in same package in which they were shipped, off the ground and on platforms protected from dirt and other contamination.
	3. Store in a manner which does not permit water to remain on sheet metal flashing and trim materials and system components.

	C. Handling of Materials:
	1. Protect sheet metal flashing and trim from dents, scratches, warps and bends.
	2. Remove strippable protective film, immediately proceeding installation of each system component.


	1.6   JOB CONDITIONS
	A. Scheduling:
	1. Do not proceed with sheet metal flashing and trim Work until curb and substrate construction, cant strips, blocking, reglets and other construction to receive the Work is completed.
	1. Deliver materials to the Site in sufficient quantities to ensure uninterrupted progress of the Work.
	1.
	1.
	2.
	3. Schedule the installation of sheet metal flashing and trim to coincide with the installation of built-up bituminous roofing, waterproofing, drains, piping, blocking, nailers, reglets, framing at openings, curbs, parapets and other adjoining and sub...
	4. Proceed with and complete the Work only when materials, equipment and knowledgeable tradesmen, required for the installation of sheet metal flashing and trim, are at the Site and are ready to follow, and integrate sheet metal flashing and trim Work...


	1.1   GUARANTEE
	1.1
	1.1
	1.7
	A. Provide coping and cap flashing manufacturer’s fifteen year warranty against blow-off, leak, or premature membrane failure in winds of up to 110 miles per hour.
	B. Provide manufacturer's twenty-year warranty on the specified coil coated polyvinylidene fluoride based coating.
	C. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of installation, to the extent that such shall create...
	D. In the event that the coil coated polyvinylidene fluoride based coating fails to meet the specified standards the manufacturer shall, at their own expense, replace or field paint, at the discretion of OWNER, all areas affected by the failure.  In t...
	E. The warranty specified shall not deprive OWNER of other rights OWNER may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by CONTRACTOR under requirements of the Contr...
	F. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.


	PART 2 -  PRODUCTS
	1.1   SYSTEM PERFORMANCE
	1.1
	1.1
	2.1
	A. Performance Criteria:
	1. Sheet metal flashing and trim shall be permanently watertight, and not deteriorate in excess of manufacturer's published limitations.
	1.
	2. Comply with fabrication details recommended by FM, SMACNA, NRCA and the requirements of the sheet metal flashing and trim manufacturer, and as shown on approved Shop Drawings.


	1.1   MATERIALS
	1.1
	1.1
	2.2
	A. Metal Sheet metal flashing and trim:
	1. Stainless Steel Sheet metal flashing and trim:  Provide 26 gage sheet stainless steel, Type 316, complying with ASTM A 666, with No. 2D dead soft, fully annealed finish, unless required to be harder temper for proper forming and performance for app...
	2. Lead Sheet metal flashing and trim:  Provide sheet formed from common desilverized pig lead complying with ASTM B 29 and ASTM B 749; weighing 6.0 pounds per square foot.
	1.
	3. Aluminum Sheet metal flashing and trim:  Provide aluminum complying with ASTM B 209, alloy 3003, temper H14.  Provide sheet aluminum 0.032-inches thick with AA-C22A41 finish.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Miscellaneous Materials:
	A.
	A.
	B.
	1. Burning Rod for Lead:  Same composition as lead sheet.
	2. Solder for Copper:  ASTM B 32, 50 percent tin and 50 percent lead, used with rosin flux.
	3. Solder for Stainless Steel:  ASTM B 32, 60 percent tin and 40 percent lead alloy grade 60A, used with an acid flux of the type recommended by the stainless steel manufacturer.  Use a non-corrosive rosin flux over tinned surfaces.
	4. Stainless Welding Rods:  Type recommended by stainless steel sheet manufacturer for the type of metal sheets furnished.
	5. Nails, Screws and Rivets:  Same material as flashing sheet, or as recommended by manufacturer of flashing sheet.
	6. Cleats:  Same metal and gage as sheet being anchored, 2-inches wide, punched for two anchors.
	7. Bituminous Coating:  SSPC-Paint 12, cold-applied solvent-type bituminous mastic coating for application in dry film thickness of 15-mils per coat.
	8. Sealants:  Refer to Section 07 92 00, Joint Sealants.


	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  FABRICATION
	A. Fabricated Metal Flashing:  Shop-fabricate metal sheet metal flashing and trim to comply with profiles and sizes shown, and to comply with manufacturer's recommended details.  Except as otherwise shown or specified, provide soldered flat-lock seams...
	A.
	A.
	A.
	A.
	B. Provide completely shop-fabricated corners and transition sheet metal flashing and trim for all coping, cap flashing and gravel stops; heliarc welded to ensure watertight joints.  Grind all welds smooth so as to be indistinguishable from surroundin...
	C. Where fabricator does not recommend grinding welds smooth, comply with SMACNA formed metal details requiring double-lock seamed construction.


	PART 1 -
	PART 1 -
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	PART 1 -
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	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer shall examine the substrate and the conditions under which the sheet metal flashing and trim Work is to be performed, and notify ENGINEER, in writing, of unsatisfactory conditions.  Do not proceed with sheet metal flashing ...

	3.2   PREPARATION
	A. Before installing sheet metal flashing and trim, verify shapes, and dimensions to be covered.
	B. Prepare substrates as recommended by the sheet metal manufacturer.

	3.3   INSTALLATION
	A. General:
	1. Separate dissimilar metals from each other by painting each metal surface in the area of contact with a heavy application of bituminous coating, or by other permanent separation as recommended by the manufacturers of the dissimilar metals.  Comply ...
	a.
	a.
	a.
	a. Separate stainless steel from dissimilar metals, including regular steel and iron, and from cementitious materials by a course of roofing felt wherever possible.  Where felt application is not possible, coat the stainless steel or the other materia...
	a.
	a.
	a.
	b. In addition to bituminous coatings, apply a heavy tinning of solder at locations where lead-coated copper contacts dissimilar metals.

	2. Provide thermal expansion for running trim, flashing, valleys, and other items exposed for more than 15 feet-0 inches continuous length.  Maintain a watertight installation at expansion seams.  Locate expansion seams as shown or, if not shown, at ...
	a. Valleys:  Midway between drains (at high points in slopes), but in no case more than 30 feet-0 inches apart, except as otherwise shown.
	b. Sheet metal flashing and trim:  At 10 feet-0 inch intervals and 2 feet-0 inch each side of corners and intersections.

	3. Fabricate and install Work with lines and corners of exposed units true and accurate.  Form exposed faces flat and free of buckles, excessive waves and avoidable tool marks, considering the temper and reflectivity of the metal.  Provide uniform, ne...
	4. Conceal fasteners and expansion provisions wherever possible in exposed Work, and locate so as to minimize the possibility of leakage.  Cover and seal Work as required for a watertight installation.
	a. Provide cleat-type anchorages for metal flashings and trim wherever practical, arranged to relieve stresses from building movement, and thermal expansion and contraction.

	5. On vertical surfaces lap two-piece flashings a minimum of 4-inches.
	6. On sloping surfaces, for slopes of not less than 6-inches in 12-inches, lap unsealed flashings a minimum of 6-inches.  For slopes less than 6-inches in 12-inches use soldered flat locked seams.
	1. For embedment of metal flashing flanges in built-up bituminous roofing or composition flashing or stripping, extend flanges for a minimum of 4-inches embedment.
	1.
	1.
	7.

	B. Installation of Stainless Steel Sheet metal flashing and trim:
	1. Tin the edges of plain stainless steel to be soldered, for a width of 1-1/2-inches, using solder for stainless steel and acid flux.  Remove every trace of acid flux residue from the metal promptly after tinning or soldering.
	1. Where welded joints are shown, provide upturned, 1/2-inch wide hooked flanges, and weld between adjoining sheets; lay seam flat.
	1.
	1.
	2.

	C. Installation of Lead Sheet metal flashing and trim:
	1. Where prefabricated units of lead flashing are to be set in felts the under side may be coated with roofing cement.
	2. Cut and shape lead sheets in place with minimum of 1-inch lapped joints, and form bends and folds to provide corners and intersections as shown.  Shave or wire-brush joint areas immediately before sealing joint.
	1. Burn joints in lead sheets to provide true welded construction, exercising care to avoid reduction of sheet thickness.
	1.
	1.
	3.

	A. Installation of Aluminum Sheet metal flashing and trim:  Bed base members and flashings of aluminum in roofing cement.  Comply with manufacturer's instructions for installation and anchorage of units.  Provide gasket-type washers under exposed scre...
	A.
	A.
	A.
	A.
	A.
	A.
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	D.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.4  FIELD QUALITY CONTROL
	A. Polyvinylidene Fluoride Based Coatings:  Determine conformity of sheet metal flashing and trim Work requiring painted finish to these Specifications as follows:
	1. The manufacturer of the sheet metal flashing and trim Work shall set aside and label samples of each component of the sheet metal flashing and trim Work from each production lot for the Project.  Protect samples from weather.
	2. Make samples of sheet metal flashing and trim Work available at all times, for comparison with installed sheet metal flashing and trim Work as requested by OWNER, for the full time of the warranty.
	3. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2224.


	3.5   ADJUSTMENT AND CLEANING
	A. Protect sheet metal flashing and trim until Final Acceptance of the Work.
	B. Do not permit workmen, or others, to step directly on flashing sheets in place, or to place or move equipment over sheet metal flashing and trim surfaces.  Protect surfaces during installation of permanent covering work and adjoining Work.
	C. Neutralize excess flux as the Work progresses with five percent to percent washing soda solution and rinse thoroughly.
	D. Clean exposed surfaces of every substance which is visible or might cause corrosion or prevent uniform oxidation of the metal surfaces.  Exercise extreme care to remove fluxes and ferrous metal particles, including welding splatter and grinding dust.
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	07 92 00 - Joint Sealants
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install joint sealants.
	2. Extent of each type of calking and sealant is shown or indicated and includes the following:
	a.
	a.
	a.
	a. Interior and exterior joints in equipment and construction systems not filled by another material, and that are not required to be open for operation.
	b. Exposed-to-view joints of all fire-rated sealants.
	c. Joints specified to be recalked.


	B. Coordination:
	1. Review installation procedures under other Sections and coordinate installation of items to be installed with or before joint sealants.
	1.
	1.
	1.
	1.
	2. Coordinate final selection of joint sealants so that materials are compatible with all calking and sealant substrates specified.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 03 15 00, Concrete Accessories.
	2. Section 04 05 11, Masonry Anchorage and Reinforcing.
	3. Section 04 05 05, Unit Masonry Construction.
	4. Section 07 21 05, Building Insulation.
	1.
	5. Section 09 51 13, Acoustical Panel Ceilings


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ASTM C510, Test Method for Staining and Color Change of Single- or Multicomponent Joint Sealants.
	2. ASTM C661, Test Method for Indentation Hardness of Elastomeric-Type Sealants by Means of a Durometer.
	3. ASTM C793, Test Method for Effects of Accelerated Weathering on Elastomeric Joint Sealants.
	4. ASTM C794, Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants.
	5. ASTM C920, Specification for Elastomeric Joint Sealants.
	6. ASTM C1021, Practice for Laboratories Engaged in Testing Building Sealants.
	7. ASTM C1087, Test method for Determining Compatibility of Liquid-Applied Sealants with Accessories Used in Structural Glazing Systems.
	8. ASTM C1193, Guide for Use of Joint Sealants.
	9. ASTM C1247, Practice for Durability of Sealants Exposed to Continuous Immersion in Liquids.
	10. BAAQMD Regulation 8, Rule 51.
	11. FS TT-S-00227, Sealing Compound: Elastomeric Type, Multi-component (for Calking, Sealing, and Glazing in Buildings and Other Structures).
	12. FS TT-S-00230 Sealing Compound: Elastomeric Type, Single Component (for Calking, Sealing, and Glazing in Buildings and Other Structures).
	13. NSF/ANSI Standard 61, Drinking Water System Components - Health Effects.
	14. SCAQMD Rule 1168.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer:
	a. Engage a single installer, approved by product manufacturer, regularly engaged in calking and sealant installation and with successful experience in applying types of products required, and who employs only tradesmen with specific skill and success...

	2. Testing Laboratory:
	a. Furnish services of independent testing laboratory qualified according to ASTM C1021, for conducting testing required.


	B. Component Supply and Compatibility:
	1. Obtain materials only from manufacturers who will, if required:
	a.
	a.
	a.
	a. Furnish at the Site services of a qualified technical representative to advise installer of proper procedures and precautions for using materials.
	b. Test joint sealants for compatibility with substrates for conformance with FS-TT-S-00227, and recommend remedial procedures as required.

	2. Before purchasing each sealant, investigate its compatibility with joint surfaces, joint fillers, and other materials in joint system. Provide products that are fully compatible with actual installation condition, verified by manufacturer’s publis...

	C. Product Testing: Provide test results of laboratory pre-construction compatibility and adhesion testing, as specified in Article 3.1 of this Section, by qualified testing laboratory, based on testing of current sealant formulations within a 36-mont...
	1. Test elastomeric joint sealants for compliance with requirements specified by reference to ASTM C920 and, where applicable, to other standard test methods.
	2. Test other joint sealants for compliance using specified post-construction field adhesion test.

	A.
	A.
	A.
	D. Mock-ups:
	1. Prior to installing joint sealant Work but after ENGINEER’s approval of Samples, provide Sample of each type of calking and sealant in areas selected by ENGINEER to show representative installation of calkings and sealants. Obtain ENGINEER’s approv...
	2. Perform the following testing on calking and sealant mock-up, as specified in this Section: Post-construction field adhesion testing and water leak test.
	3. Work that does not comply with test requirements on Sample areas will be considered defective.

	A.
	A.
	A.
	E. Pre-installation Conference:
	1. Prior to installing joint sealants and associated Work, schedule and meet at the Site with calking and sealant installer, calking and sealant manufacturer’s technical representative, other trades involved in coordinating with calking and sealant Wo...
	a. Required submittals, both completed and yet to be completed.
	b. Status of test reports.
	c. Mock-up construction results.
	d. Status of substrate and similar considerations.
	e. Each major calking and sealant application required.
	f. Availability of products, tradesmen, equipment, and facilities required for avoiding delays.

	2. Reconvene conference at earliest opportunity if additional information must be developed to conclude subjects under consideration.
	3. Record revisions or changes agreed upon, reasons therefore, and parties agreeing or disagreeing with them.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of joint sealants installation, indication each specific surface where calking or sealants are to be provided and the material proposed for each application.

	2. Product Data:
	a. Copies of manufacturer’s data sheets including color charts, specifications, recommendations, and installation instructions for each type of sealant, calking compound, and associated miscellaneous material required. Include manufacturer’s published...
	b. Product test reports.

	3. Samples:
	a. Each type of actual cured material of each calking and sealant specified, in each of manufacturer’s standard colors.
	b. Samples will be reviewed by ENGINEER for color and texture only. Compliance with other requirements is responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certify that materials are suitable for intended use and materials meet or exceed requirements of the Contract Documents.
	b. Certification from manufacturer that products furnished are appropriate for surfaces and conditions to which they will be applied.
	c. Certify that applicator is approved by manufacturer.

	2. Field Quality Control Submittals:
	a. Results of tests on job mock-ups.
	b. Pre-construction and post-construction field test reports.
	c. Compatibility and adhesion test reports.
	d. Contractor’s Field Test Report Logs:
	1) Indicate time present at the Site.
	2) Include observations and results of field tests, and document compliance with manufacturer’s installation instructions and supplemental instructions provided to installers.


	1.
	1.
	1.
	3. Pre-installation conference record.
	1.
	1.
	1.
	1.
	1.
	4. Qualifications: Submit qualifications for:
	a. Installer.
	b. Testing laboratory (if not already submitted under Section 01 45 23, Testing Laboratory Services Furnished by Owner, or Section 01 45 13, Testing Laboratory Services Furnished by Contractor).


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Data:
	a. Recommended inspection intervals.
	b. Instructions for repairing and replacing failed sealant joints.

	2. Warranty: Submit written warranties as specified in this Section.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Comply with Section 01 65 00, Product Delivery Requirements, and Section 01 66 00, Product Storage and Handling Requirements, and the following:
	1. Delivery of Products:
	a. Deliver products in calking and sealant manufacturer’s original unopened, undamaged containers, indicating compliance with approved Shop Drawings and approved Sample color selections.
	b. Include the following information on label:
	1) Name of material and Supplier.
	2) Formula or Specification Section number, lot number, color and date of manufacture.
	3) Mixing instructions, shelf life, and curing time, when applicable.


	2. Storage of Products:
	a. Do not store or expose materials to temperature above 90 degrees F or store in direct sunlight.
	b. Do not use materials that are outdated as indicated by shelf life.
	c. Store sealant tape in manner that will not deform tape.
	d. In cool or cold weather, store containers for sixteen hours before using in temperature of approximately 75 degrees F.
	e. When high temperatures prevail, store mixed sealants in a cool place.

	3. Handling:
	a. not open containers or mix components until necessary preparatory Work and priming are complete.



	1.6   JOB CONDITIONS
	A. Environmental Conditions:
	1. Do not install joint sealants under adverse weather conditions, or when temperatures are below or above manufacturer’s recommended limitations for installation.
	2. Proceed with the Work when forecasted weather conditions are favorable for proper cure and development of high-early bond strength.
	3. Where joint width is affected by ambient temperature variations, install elastomeric sealants when temperatures are in the lower third of manufacturer’s recommended installation temperature range, so that sealant will not be subjected to excessive...
	4. When high temperatures prevail, avoid mixing sealants in direct sunlight.
	5. Supplemental heat sources required to maintain both ambient and surface temperatures within the range recommended by manufacturer for material applications are not available at the Site.
	6. Provide supplemental heat and energy sources, power, equipment, and operating, maintenance, and temperature monitoring personnel.
	7. Do not use heat sources that emit carbon dioxide or carbon monoxide into areas of calking, sealants, and painting Work, and areas where OWNER’s personnel or construction personnel may work. Properly locate and vent such heat sources to outdoors so ...


	1.7   WARRANTY
	A. Provide written warranty, signed by manufacturer and CONTRACTOR, agreeing to repair or replace sealants that fail to perform as air-tight and watertight joints; or fail in joint adhesion, cohesion, abrasion resistance, weather resistance, extrusio...
	1. Provide manufacturer warranty for period of one year from date of Substantial Completion of joint sealants Work.
	2. Provide installer warranty for period of two years from date of Substantial Completion of joint sealants Work.



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Provide elastomeric joint sealants for interior and exterior joint applications that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	A.
	A.
	A.
	B. VOC Performance Criteria:
	1. VOC content of sealants used shall comply with current VOC content limits of SCAQMD Rule 1168. Sealants used as fillers shall comply with or exceed requirements of BAAQMD Regulation 8, Rule 51.
	a. Sealants: 250 g/L.
	b. Sealant Primers for Nonporous Substrates: 250 g/L.
	c. Sealant Primers for Porous Substrates: 775 g/L.


	C. Provide colors selected by ENGINEER from calking and sealant manufacturer’s standard and custom color charts. “Or equal” manufacturers shall provide same generic products and colors as available from manufacturers specified.

	2.2   MATERIALS
	A.
	A.
	A.
	A.
	A.
	A.
	A. Exterior and Interior Horizontal and Vertical Joints; Submerged and Intermittently Submerged in Potable Water or Water That Will be Treated to Become Potable:
	1. One-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex-1a by Sika Corporation.
	2) Or equal.

	b. One-component, moisture cured, gun grade, polyurethane sealant, complying with:
	1) FS TT-S-00230C, Type II, Class A; ASTM C920, Type S, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00230C, ASTM C794 (minimum five pounds.): Glass, minimum 20 pounds per linear inch; Aluminum, minimum 20 pounds per linear inch; Concrete, minimum 20 pounds per linear inch.
	3) Hardness (Standard Conditions), ASTM D2240: 20 to 25 (Shore A).
	4) Stain and Color Change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) VOC Content: 100 g/L, maximum.
	8) Listed in NSF/ANSI 61


	2. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c NS by Sika Corporation.
	2) Or equal.

	b. Two-component, moisture cured, gun grade, polyurethane sealant, complying with:
	1) FS TT-S-00227E, Type II, Class A; ASTM C920, Type M, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00227E, ASTM C794 (Minimum five pounds per linear inch with no adhesion failure): 18 pounds.
	3) Hardness (Standard Conditions), ASTM C661: 25 (Shore A).
	4) Stain and Color Change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) Content: 220 g/L, maximum.
	8) in NSF/ANSI 61



	B. Exterior and Interior Horizontal and Vertical Joints; Submerged and Intermittently Submerged in Wastewater:
	1. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c NS by Sika Corporation.
	2) Vulkem 227 by Tremco Sealant/Waterproofing Division of RPM International, Inc.
	3) Or equal.

	b. Polyurethane based, two-component elastomeric sealant complying with:
	1) FS TT-S-00227E: Type II (non-sag) Class A and ASTM C920, Type M, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00227E and ASTM C794: (Minimum five pounds per linear inch with no adhesion failure): 18 lbs.
	3) Hardness (Standard Conditions), ASTM C661: 25 (Shore A).
	4) Stain and color change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) Content: 220 grams per liter, maximum.



	C. Exterior and Interior Vertical Joints; Non-submerged:
	1. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c NS by Sika Corporation.
	2) Dymeric 240 FC by Tremco Sealant/Waterproofing Division of RPM International, Inc.
	3) Or equal.

	b. Polyurethane based, two-component elastomeric sealant complying with:
	1) FS TT-S-00227E: Type II (non-sag) Class A and ASTM C920, Type M, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00227E and ASTM C794: (Minimum five pounds per linear inch with no adhesion failure): 10 pounds.
	3) Hardness (Standard Conditions), ASTM C661: 25 to 35 (Shore A).
	4) Stain and color change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) Content: 100 g/L, maximum.



	D. Exterior and Interior Horizontal Joints; Non-submerged:
	1. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c SL by Sika Corporation.
	2) THC/900 by Tremco Sealant/Waterproofing Division of RPM International, Inc.
	3) Or equal.

	b. Polyurethane based, two-component elastomeric, self-leveling sealant complying with the following:
	1) FS TT-S-00227E, Type I (self-leveling) Class A. and ASTM C920, Type M, Grade P, Class 25
	2) Water Immersion Bond, FS TT-S-00227E: Elongation of 50 percent with no adhesive failure.
	3) Hardness (Standard Conditions), ASTM C661: 35 to 45.
	4) Stain and Color Change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Content: 165 g/L, maximum.



	E. Miscellaneous Materials:
	1. Joint Cleaner: As recommended by calking and sealant manufacturer.
	2. Joint Primer and Sealer: As recommended for compatibility with calking and sealant by calking and sealant manufacturer.
	3. Bond Breaker Type: Polyethylene tape or other plastic tape as recommended for compatibility with calking and sealant by calking and sealant manufacturer, to be applied to sealant-contact surfaces where bond to substrate or joint filler must be avoi...
	4. Sealant Backer Rod: Compressible rod stock polyethylene foam, polyethylene jacketed polyurethane foam, butyl rubber foam, neoprene foam or other flexible, permanent, durable nonabsorptive material as recommended for compatibility with calking and ...
	1.
	1.
	1.
	5. Low-temperature Catalyst: As recommended by calking and sealant manufacturer.

	F. Products for Other Applications:
	1. Glazing Sealants: Refer to Section 08 81 00, Glass Glazing.
	2. Fire-Rated Sealants: Refer to Section 07 21 05, Building Insulation.
	3. Compressible Filler: Refer to Section 04 05 11, Masonry Anchorage and Reinforcing.
	4. Acoustical Sealants: Refer to Section 09 51 13, Acoustical Panel Ceilings.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	1. Use ASTM C1087 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit at least eight pieces of each type of material, including joint substrates, shims, joint sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For products that fail tests, obtain joint-sealant manufacturer’s written instructions for corrective measures including using specially formulated primers.
	5. Immersion Testing: ASTM C1247 for potable water and wastewater.
	6. Testing will not be required if joint sealant manufacturers submit joint preparation data based on previous testing of current sealant products for adhesion to, and compatibility with, joint substrates and other materials matching those submitted a...

	3.2   PREPARATION
	A. Protection: Do not allow joint sealants to overflow or spill onto adjoining surfaces, or to migrate into voids of adjoining surfaces including rough textured materials. Use masking tape or other precautionary devices to prevent staining of adjoinin...
	B. Joint Surface Preparation:
	1. Clean joint surfaces immediately before installing sealant compound. Remove dirt, weakly adhering coatings, moisture and other substances that would interfere with bonds of sealant compound as recommended in sealant manufacturer’s written instructi...
	2. If necessary, clean porous materials by grinding, sandblasting, or mechanical abrading. Blow out joints with oil-free compressed air or by vacuuming joints prior to applying primer or sealant.
	3. Roughen joint surfaces on vitreous coated and similar non-porous materials, when sealant manufacturer’s data indicates lower bond strength than for porous surfaces. Rub with fine abrasive cloth or steel wool to produce a dull sheen.
	4. Concrete Joint Preparation: Refer to Section 03 15 00, Concrete Accessories

	A.
	A.
	A.
	C. Mixing:
	1. Comply with sealant manufacturer’s written instructions for mixing multi-component sealants.
	2. Thoroughly mix components before use.
	3. Add entire contents of activator can to base container. Do not mix partial units.
	4. Mix contents for minimum of five minutes or as recommended by sealant manufacturer, until color and consistency are uniform.


	3.3   INSTALLATION
	A. Install joint sealants after adjacent areas have been cleaned and before joint has been cleaned and primed, to ensure calking and sealant joints will not be soiled. Replace calking and sealant joints soiled after installation.
	A.
	A.
	A.
	B. Comply with sealant manufacturer’s written instructions except where more stringent requirements are shown or indicated in the Contract Documents, and except where manufacturer’s technical representative directs otherwise, only as acceptable to ENG...
	C. Prime or seal joint surfaces as shown on approved Shop Drawings and approved other submittals. Do not allow primer or sealer to spill or migrate onto adjoining surfaces. Allow primer to dry prior to applying sealants.
	D. Apply masking tape before installing primer, in continuous strips in alignment with joint edge to produce sharp, clean interface with adjoining materials. Remove tape immediately after joints have been sealed and tooled as directed.
	E. Confirm that compressible filler is installed before installing sealants. Refer to Section 04 05 05, Unit Masonry Construction, for locations.
	F. Do not install sealants without backer rods and bond breaker tape.
	G. Roll back-up rod stock into joint to avoid lengthwise stretching. Do not twist, braid, puncture, or prime backer rods.
	H. Employ only proven installation techniques that will ensure that sealants are deposited in uniform, continuous ribbons without gaps or air pockets, with complete “wetting” of joint bond surfaces equally on opposite sides. Except as otherwise indica...
	I. Install sealants to depths recommended by sealant manufacturer but within the following general limitations, measured at the center (thin) section of bead.
	1. For horizontal joints in sidewalks, pavements, and similar locations sealed with elastomeric sealants and subject to traffic and other abrasion and indentation exposures, fill joints to depth equal to 75 percent of joint width, but not more than 5/...
	2. For vertical joints subjected to normal movement and sealed with elastomeric sealants and not subject to traffic, fill joints to a depth equal to 50 percent of joint width, but not more than 1/2-inch deep or less than 1/4-inch deep.

	J. Remove excess and spillage of compounds promptly as the Work progresses.
	K. Cure calking and sealant compounds in compliance with manufacturer’s instructions and recommendations, to obtain high-early bond strength, internal cohesive strength, and surface durability.

	3.4   EXISTING JOINTS
	A. Mechanically remove existing sealant and backer rod.
	B. Clean joint surfaces of residual sealant and other contaminates capable of affecting sealant bond to joint surface.
	C. Conduct laboratory pre-construction compatibility and adhesion testing on joint surfaces in accordance with Paragraph 3.1.B of this Section.
	D. Allow joint surfaces to dry before installing new sealants.

	3.5   FIELD QUALITY CONTROL
	A.
	A.
	A. Post-construction Field Adhesion Testing: Before installing elastomeric sealants, field-test joint sealant adhesion to joint substrates as follows:
	1. of Testing: Test completed elastomeric sealant joints as follows:
	a. Perform ten tests for the first 1,000 feet of joint length for each type of elastomeric sealant and joint substrate.
	b. Perform one test for each 1,000 feet of joint length thereafter, and minimum of one test per each floor per elevation.
	c. Test Method: Test joint sealants according to Method A, Field-applied Sealant Joint Hand Pull Tab, and Method D, Water Immersion in Appendix X1 of ASTM C1193. For joints with dissimilar substrates, verify adhesion to each substrate separately by ex...
	d. Inspect joints for complete fill, absence of voids, and joint configuration complying with specified requirements. Record results in a log of field adhesion tests.
	e. Inspect tested joints and report on whether:
	1) Sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each type of product and joint substrate. Compare these results to determine if adhesion passes s...
	2) Sealants filled the joint cavities and are free of voids.
	3) Sealant dimensions and configurations comply with specified requirements.

	f. Record test results in a log of field adhesion tests. Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fil...
	g. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints. Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.
	h. Evaluation of Field Test Results: Sealants not evidencing adhesive failure from testing or noncompliance with other requirements will be satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to comply with other re...
	i. Do not proceed with installation of elastomeric sealants over joint surfaces that have been painted, lacquered, waterproofed, or treated with water repellent or other treatment or coating unless a laboratory test for durability (adhesion), in compl...


	B. Water Leak Testing: Field test for water leaks as follows:
	1. Flood the joint exposure with water directed from a 3/4-inch diameter garden hose, without nozzle, held perpendicular to wall face, two feet from joint and connected to water system with 30 psi minimum normal water pressure. Move stream of water al...
	2. Test approximately five percent of total joint system, in locations that are typical of every joint condition, and that can be inspected easily for leakage on opposite face. Conduct test in presence of ENGINEER, who will determine actual percentage...
	3. Where nature of observed leaks indicates potential of inadequate joint bond strength, ENGINEER may direct that additional testing be performed at a time when joints are fully cured, and before Substantial Completion.


	3.6   ADJUSTING AND CLEANING
	A. Where leaks and lack of adhesion are evident, replace sealant.
	B. Clean adjacent surfaces of sealant and soiling resulting from the Work. Use solvent or cleaning agent recommended by sealant manufacturer. Leave all finish Work in neat, clean condition.
	C. Protect sealants during construction so that they will be without deterioration, soiling, or damage at time of readiness for final payment of the Contract.

	3.7   PROTECTION
	A. During and after curing period, protect joint sealants from contact with contaminating substances and from damage resulting from construction operations or other causes, so sealants are without deterioration or damage at time of Substantial Complet...



	08 11 13 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install hollow metal doors and frames.
	2. Extent of hollow metal doors and frames is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. Seamless, galvanized steel, paper honeycomb core, internally reinforced, flush doors.
	b. Seamless, galvanized steel, paper honeycomb core, internally reinforced, fire-rated, flush doors.
	c. Fully welded, galvanized steel, internally reinforced, door frames.
	d. Fully welded, galvanized steel, fire-rated, internally reinforced, door frames.
	e. Knocked-down, mitered corner, galvanized steel, drywall frames.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	f. Miscellaneous supports; special, supplemental and standard finish hardware reinforcements and preparation items; fasteners and accessories; all for high frequency, high-endurance use.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the hollow metal doors and frames Work.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 08 71 00, Door Hardware.
	2. Section 08 81 00, Glass Glazing.
	1.
	1.
	3. Section 09 91 00, Painting.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute, (ANSI).
	a. ANSI in association with Steel Door Institute, ANSI/SDI 100, Steel Doors and Frames.
	b. ANSI in association with Door and Hardware Institute, ANSI/A115.1-A115.17/DHI, Specifications for Steel Door and Frame Preparation for Hardware.
	c. ANSI A224.1, Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors and Frames.
	d. ANSI A250.3, Test Procedure and Acceptance Criteria for Factory-Applied Finish Painted Steel Surfaces for Steel Doors and Frames.
	e. ANSI A250.4, Test Procedures and Acceptance Criteria for Physical Endurance for Steel Doors and Hardware Reinforcings.
	f. ANSI A250.5, Accelerated Physical Endurance Test Procedure for Steel Doors, Frames, and Frame Anchors.
	g. ANSI/NFPA 252, Fire Tests of Door Assemblies.

	2. American Society for Testing and Materials, (ASTM).
	a. ASTM A 153/A 153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	b. ASTM A 366, Specification for Steel, Carbon, Cold-Rolled Sheet, Commercial Quality.
	c. ASTM A 653/A 653M, Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by The Hot-Dip Process.
	d. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	e. ASTM E 1408, Test Method for Laboratory Measurement of the Sound Transmission Loss of Door Panels and Door Systems.

	3. Door and Hardware Institute, (DHI).
	a. DHI, Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames.

	4. National Fire Protection Association, (NFPA).
	a. NFPA 80, Fire Doors and Fire Windows.

	5. Steel Door Institute, (SDI/Door).
	a. SDI/Door 105, Erection Instructions for Steel Frames.
	b. SDI/Door 106, Standard Door Type Nomenclature.
	c. SDI/Door 112, Zinc-Coated (Galvanized/Galvannealed) Standard Steel Doors and Frames.
	d. SDI/Door 117, Manufacturing Tolerances Standard Steel Doors and Frames.
	e. SDI/Door 122, Installation and Troubleshooting Guide for Standard Steel Doors and Frames.
	f. SDI/Door 128, Guidelines for Acoustical Performance of Standard Steel Doors and Frames.

	6. The Society for Protective Coatings, (SSPC).
	a. SSPC Paint 2, Cold Phosphate Surface Treatment.
	b. SSPC Paint 27, Basic Zinc Chromate-Vinyl Butyral Wash Primer.

	7. Underwriters’ Laboratories Inc., (UL).
	a. UL 10B, Fire Tests of Door Assemblies.



	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.
	2. Provide hollow metal doors, frames, and accessories manufactured by a single firm specializing in the production of this type of Work and complying with specified standards of ANSI, NFPA, SDI and UL.
	3. Provide hollow metal doors and frames from a manufacturer who is a member of SDI.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single hollow metal doors and frames manufacturer.
	2. The hollow metal doors and frames equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the hollow metal doors and frames manufacturer.

	C. Regulatory Requirements:
	1.
	1.
	1.
	1. Fire-Resistance-Rated Assemblies: Wherever a fire-resistance classification is shown or scheduled for hollow metal doors and frames (3-hour, 1-1/2-hour, and similar designations), provide fire-resistance-rated hollow metal doors and frames tested ...
	1.
	1.
	1.
	2. Identify each fire-resistance-rated door and frame with recognized testing laboratory labels, indicating applicable fire-resistance-rating of both door and frame. Provide fire-resistance-rated doors and frames with metal labels permanently fastened...
	1.
	1.
	1.
	3. Temperature Rise Rating: Wherever a temperature rise rating is required by the building code, provide doors for fire-resistance-ratings shown and in accordance with UL 10B.
	a. For a UL 3-hour (A) classification, provide doors with a temperature rise rating of not more than 250 F maximum to 30 minutes of exposure.
	b. For a UL 1-1/2-hour (B) classification, provide doors with a temperature rise rating of not more than 450 F or 650 F maximum to 30 minutes of exposure.

	4. Door and frame assemblies shall comply with NFPA 80, and as specified. Modify specified hollow metal door and frame system components to comply with requirements of governing jurisdictions for fire-resistance-rated construction.


	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. A. Action Submittals: Submit the following
	1. Shop Drawings:


	1.1
	1.5   Action Submittals: Submit the following:
	A. Shop Drawings:
	a. Fabrication and installation drawings of hollow metal doors and frames. Include details of each frame type, elevations of each door type, conditions at openings, details of construction, location and installation requirements of finish hardware and...
	b. Provide a schedule of doors and frames using same reference numbers for details and openings as those shown.
	1.
	1.
	1.
	2. Samples:
	a. Pressed metal corner section of frame, 12-inches by 12-inches minimum, showing all special, supplemental and standard reinforcements, attachments, supports and anchors specified. Provide corner sample for each type of frame specified.
	b. Stick system components showing corner detail and glazing stops of all types specified, 12-inches by 12-inches, minimum.
	c. Cut-away section of all door types specified, showing internal construction, edge details and reinforcements for butts, closers and similar items of finished hardware, 2 foot-0 inches by 2 foot-0 inches minimum. Include louver sections, vision pan...
	d. ENGINEER reserves the right to require samples showing fabrication techniques and workmanships of all component parts, and the detailing and fabrication of accessories and auxiliary items for all door and frame Work, before fabrication of the Work ...


	B. Informational Submittals: Submit the following:
	1.
	1.
	1.
	1. Certificates:
	a. Certification of Labeled Construction for fire-resistance-rated doors and frames.

	1.
	1.
	1.
	1.
	2. Test and Evaluation Reports:
	a. Laboratory test report for required performance and specified feature verification for doors and frames selected at random by ENGINEER for testing.
	b. Sound Retardant Doors and Frames: Laboratory test reports, verifying performance requirements for each type of unit required.
	c. Test reports indicating compliance with ANSI A250.4 and ANSI A250.5.



	1.6   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	2. Deliver hollow metal doors and frames cartoned or crated to provide protection during transit and job storage.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store doors and frames at the Site under cover.
	3. Place units up off floors in a manner that will prevent rust and damage.
	4. Avoid the use of non-vented plastic or canvas shelters, which could create a humidity chamber. If cardboard wrapper on the door becomes wet, remove the carton immediately.
	5. Provide a 1/4-inch space between stacked doors to promote air circulation.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Door Classification: Provide hollow metal doors of Grades and Models in accordance with ANSI/SDI 100, and ANSI A250.5 as follows:
	a.
	a.
	a.
	a.  Grade II, Heavy-Duty, 1-3/4-inches thick (Level B); Model 2A, seamless design.


	B. Details of Construction:
	1.
	1.
	1.
	1. Provide doors of two outer stretcher-leveled sheets, 18-gaUge steel minimum. Construct doors with smooth, flush surfaces without visible joints or seams on exposed faces or edges, except around glazed or louvered panel inserts. No fillers shall be ...
	2. Reinforce inside of doors with honeycomb core completely filling the inside of the door and laminated to the inside of both face panels with an adhesive. The honeycomb material shall have a crushing strength not less than 6,000 pounds per square fo...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Frame Construction:
	1.
	1.
	1.
	1. Form frames of cold-rolled sheet material, 14-gauge minimum. Provide seamless frames for all Work, unless specifically specified and shown as permitting exposed fasteners.
	1.
	1.
	1.
	2. Provide hollow metal frames for doors, side-lights, borrowed lights, and other openings of size and profile as shown or specified.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Provide drywall frames, knock-down-type with exposed adjusting anchor screws in all gypsum wallboard metal stud partitions.


	1.1
	1.1
	1.1
	1.1
	2.2  MANUFACTURERS
	A. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1.
	1. Series CH with DURA-WELD seams with Series F 14Frames and DW 14 Frames by Pioneer Industries, Incorporated.
	2. Or equal.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  MATERIALS
	A. Door Faces and Frames: Zinc-coated, cold-rolled carbon steel sheets of commercial quality, complying with ASTM A 366, and ASTM A 653/A 653M, G 60 zinc coating, mill-phosphatized.
	B. Honeycomb Core: Phenolic resin-impregnated, nominal 1-inch hexagonal cell size, one piece, Kraft fiber core board, with 42 psi minimum crushing strength.
	C. Supports and Anchors: Formed sheet metal, hot-dip galvanized after fabrication complying with ASTM A 153/A 153M, Class B, and in compliance with requirements of ANSI A250.5. Provide supports and anchors as follows:
	1. Jamb Anchors: 16-gauge minimum, and of the following types:
	a.
	a.
	a.
	a. Masonry Construction: Adjustable, corrugated or perforated, T-shaped to suit frame size with leg not less than 2-inches wide by 10-inches long.
	b. In-Place Concrete or Masonry Construction: 3/8-inch concealed bolts and expansion shields or inserts.
	c. Gypsum Wallboard and Steel Stud Construction: Two-piece compression anchors with exposed compression fasteners.

	2. Floor and Head Anchors: 14-gauge minimum, and of the following types:
	a. Monolithic Concrete Slabs: Clip-type, with two holes to receive fasteners, welded to bottom of jambs and mullions.
	b. Separate Topping Concrete Slabs: Adjustable-type with extension clips, allowing not less than 2-inches height adjustment. Terminate bottom of frames at finish floor surface.


	D. Inserts, Bolts and Fasteners: Sheet metal hot-dip galvanized complying with ASTM A 153/A 153M, Class C or D as applicable.
	E. Miscellaneous Accessories:
	1. Head Strut Supports: 3/8-inch by 2-inch hot-dipped galvanized steel.
	2. Structural Reinforcing Members: Provide structural reinforcing members as part of frame assembly, where shown at mullions, transoms, or other locations that are to be built into frame.
	1.
	1.
	1.
	3. Head Reinforcing: For frames over 4 feet-0 inch wide, in masonry openings, provide continuous steel channel or angle stiffener, not less than 12-gauge for full width of opening, welded to back of frame at head.
	4. Spreader Bars: Provide removable spreader bar across bottom of frames, tack welded to jambs and mullions.
	5. Plaster Guards: 26-gauge minimum galvanized steel.
	6. Louvers, Stops and Moldings: 16-gauge minimum, cold-rolled, hot-dipped galvanized, formed sheet metal.
	7. Insect Screen: 14 by 18 bronze wire mesh in a rigid, formed metal frame.


	2.4   FABRICATION
	A. General:
	1. Fabricate hollow metal units to be rigid, neat in appearance and free for defects, warp or buckle. Accurately form metal to required sizes and profiles.
	2. Wherever practicable, fit and assemble units in the manufacturer's plant. Clearly identify Work that cannot be permanently factory-assembled before shipment, to assure proper assembly at the Site. Weld exposed joints continuously, grind, dress, and...
	3. Exposed Fasteners: Unless otherwise shown or specified, do not use exposed fasteners in the Work. Where exposed fasteners are shown or specified, provide countersunk flat Phillips or Jackson heads for exposed screws and bolts.

	B. Doors:
	1. Fabricate all hollow metal doors and panels in compliance with ANSI A250.5.
	2. Fabricate all doors with flush top and bottom closing channel, without exposed fasteners. Reinforce tops and bottoms of doors with inverted, flush-mounted, minimum 20-gauge, horizontal steel channels fastened to internal reinforcement channel and w...
	3. Hollow Metal Panels:
	a. Fabricate hollow metal panels of the same materials, construction, and finish as specified for hollow metal doors.
	b. Provide astragal integral with top of door where shown.

	1.
	1.
	1.
	1.
	4. Edge profiles shall be provided on both stiles of doors beveled 1/8-inch in 2-inches.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Frame Construction:
	1. Fabricate all hollow metal frames in compliance with ANSI A250.5 and as specified.
	2. Fabricate frames with reinforced, mitered corners that are continuously arc-welded for the full depth and width of the frame, with bottom spreader bar; except provide drywall frames as specified.
	3. Grind all exposed welds flush and smooth.
	4. Knock-down-type frames shall be used for drywall construction only and shall provide the following additional features:
	a. Specifically designed for drywall construction.
	b. Frames shall be knocked down, designed to be securely installed in the rough opening after the wallboard is applied.
	c. Jamb and head connection shall be a neat, flush, miter with head securely locked to top of jamb.
	d. Mitered corners shall be reinforced with a concealed corner cup to provide a firm interlock of jamb to head.
	e. Provide two anchors at head of frames exceeding 3 foot-6 inches wide.
	f. Provide vertical steel head support struts extending from top of frame at each jamb to supporting construction above. Bend top of struts to provide flush contact for securing to supporting construction above. Provide adjustable bolted anchorage to...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5. Head Reinforcing: Where installed in masonry, leave vertical mullions in frames open at the top so they can be filled with grout.
	6. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
	7. Head Anchors: Provide two anchors at head of frames exceeding 3 foot-6 inches wide for frames mounted in drywall partitions.
	8. Head Strut Supports: Provide vertical steel struts extending from top of frame at each jamb to supporting construction above, unless frame is anchored to masonry or to other structural support at each jamb. Bend top of struts to provide flush conta...
	9. Rubber Door Silencers: Drill stop to receive three silencers on single-door frames and four silencers on double-door frames. Install plastic plugs to keep holes clear during construction.
	10. Plaster Guards: Provide manufacturer’s standard plaster guards or dust cover boxes.

	D. Finish Hardware Preparation:
	1. General:
	a. Prepare hollow metal units to receive mortised and concealed finish hardware, including cutouts, reinforcing, drilling and tapping in accordance with approved Finish Hardware Schedule and templates provided by finish hardware supplier and as specif...
	b. Obtain approved hardware schedule, hardware templates, and samples of finish hardware where necessary to ensure correct detailing and fabrication of the hollow metal doors and frames, from finish hardware supplier.

	2. Doors:
	a. Preparation includes sinkages, and cut-outs for mortised and concealed finish hardware and reinforcements for both concealed and surface-applied finish hardware.
	b. Drill and tap mortise reinforcements at factory, using templates.
	c. Detail and fabricate reinforcements with concealed connections designed to develop full strength of reinforcements for high-frequency applications.
	d. Reinforce doors for required finish hardware, with minimum gauges of reinforcements provided as follows:
	1)
	1)
	1)
	1) Hinges: Steel plate 3/16-inches thick by 1-1/2-inches wide by 6-inches longer than hinge and secured by not less than six spot or projection welds with top hinge further reinforced with a high-frequency back-up reinforcement.
	2) Mortise Locksets and Dead Bolts: 12-gauge steel sheet, secured with not less than four spot or projection welds.
	3) Cylinder Locks: 12-gauge steel sheet, secured with not less than two spot or projection welds.
	4) Flush Bolts: 12-gauge steel sheet, secured with not less than two spot or projection welds.
	1)
	1)
	1)
	5) Surface-Applied Closers and Overhead Stops: 3/16-inch steel plate, not less than 10-inches long, secured with not less than six spot or projection welds.
	6) Push Plates and Bars: 16-gauge steel sheet secured with not less than two spot or projection welds.
	7) Surface Panic Devices: 16-gauge sheet steel secured with not less than two spot or projection welds.
	8) Automatic Door Bottoms: Reinforce for mortise-type units with 14-gauge steel, and 16-gauge for surface-applied units.


	3. Frames:
	a. Reinforce frames for required finish hardware with minimum gauges as follows:
	1)
	1)
	1)
	1) Hinges and Pivots: Special full width of frame, 3/16-inch thick steel plate by 8-inches longer than hinge, secured to both rabbets by not less than twelve spot or projection welds.
	2) Strike Plate Clips: 10-gauge steel plate by 1-1/2-inches wide by 3-inches long with mortar guard boxout secured with not less than six spot or projection welds.
	3) Surface-Applied Closers: 3/16-inch steel plate, secured with not less than six spot or projection welds. Coordinate closer function and presence of overhead stops and weather-stripping, with location of reinforcement plate.
	4) Concealed Closers: Removable steel access plate, 12-gauge internal reinforcement of size and shape required, and enclosing housing to keep closer pocket free of mortar or other materials.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Stops and Moldings:
	1.
	1.
	1.
	1. Provide stops and moldings around solid, glazed and louvered panels in hollow metal units and in frames to receive glass.
	2. Fabricate fixed stops and moldings integral with frame. Provide fixed stops on inside of hollow metal units exposed to exterior and on corridor side of interior units.
	3. Provide removable stops and molds at other locations, formed of not less than galvanized 20-gauge steel sheets. Secure with countersunk machine screws spaced uniformly not more than 12-inches on center. Form corners with butted hairline joints.
	4. Coordinate width of rabbet between fixed and removable stops with type of glass or panel and type of installation indicated. Refer to Section 08 81 00, Glass Glazing.


	2.5   SHOP PAINTING
	A. Clean, treat and paint exposed surfaces of fabricated hollow metal units, including galvanized surfaces.
	B. Clean steel surfaces of mill scale, rust, oil, grease, dirt and other foreign materials before the application of the shop coat of paint.
	C. Apply pretreatment to cleaned metal surfaces, using cold phosphate solution (SSPC Paint 2), or basic zinc chromate-vinyl butyral solution (SSPC Paint 27).
	D. Refer to Section 09 91 00, Painting, for field-applied primer and finish paint for exterior or interior exposed ferrous, non-ferrous, or galvanized surfaces.
	E. Apply shop-coat of prime paint within time limits recommended by pretreatment manufacturer. Apply a smooth coat of even consistency to provide a uniform dry film thickness of not less than 1.5-mils.
	F. Finish shall be rust inhibitive primer capable of passing a 500-hour salt spray and a 1,000-hour humidity test in accordance with ASTM B 117 as certified by an independent laboratory.

	2.6   Source Quality Control
	A. After Shop Drawings approval, manufacturer shall not make any further detailing, fabrication or changes to approved methods of support and anchorage, nor shall doors and frames be brought to the Site, which do not conform, in all ways, to performan...
	A.
	A.
	A.
	A.
	B. Allowable Tolerances: Provide door and frame manufacturing tolerances in compliance with SDI 117 and as follows:
	1. Nominal Clearance between Door and Frame Head and Jamb: 1/8-inch.
	2. Nominal Clearance between Meeting Edges of Pairs of Doors: 1/8-inch.
	3. Nominal Clearance at Bottom of Door: 3/4-inch.
	4. Nominal Clearance between Face of Door and Door Stop: 1/16-inch.
	5. Provide all Work plumb and true to adjoining surfaces with all miters and copes accurately formed.
	6. Provide completely water and vapor tight joints.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate and conditions under which hollow metal doors and frames are to be installed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work. Do not proceed with ...
	B. Frames that are bowed, twisted or otherwise unacceptable shall be removed from the Site and replaced with properly constructed frames.

	3.2   PREPARATION
	A. Drilling and tapping for surface-applied, finish hardware may be done at Site.
	B. Protective Coating: Protect inside, concealed, faces of door frames in plaster or masonry construction using fibered asphalt emulsion coating. Apply over shop primer approximately 1/8-inches thick and allow to dry before installation.

	3.3   INSTALLATION
	A. Install hollow metal units and accessories in accordance with approved Shop Drawings, SDI 105 and as shown and specified.
	1. Do not install doors and frames until all the Work, which could damage doors and frames, has been completed.
	2. Provide temporary doors until construction sequencing allows installation of permanent doors and frames.
	3. Do not proceed with the installation of permanent hollow metal doors until CONTRACTOR can provide finished Work complying with all requirements of these Specifications.
	4. Protect built-in frame Work with temporary wood protection.

	B. Placing Frames:
	1.
	1.
	1.
	1. Place frames at fire-rated openings in accordance with NFPA 80.
	2. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces and spreaders leaving surfaces smooth and undamaged. Remove spreader bars only a...
	3. Make field splices in frames as detailed on approved Shop Drawings, welded and finished to match factory work.

	C. Setting Masonry Anchorage Devices:
	1.
	1. Set anchorage devices opposite each anchor location, in accordance with details on approved Shop Drawings and anchorage device manufacturer's instructions as follows:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Steel Stud Construction: Secure knocked-down-type drywall frames to gypsum wallboard metal studs using compression anchor assemblies. Install at least three jamb anchors per jamb up to 7 feet-6 inches height; four anchors up to 8 feet-0 inch jamb h...

	2. Floor anchors may be set with powder-actuated fasteners instead of masonry anchorage devices and machine screws, if so indicated on approved Shop Drawings.

	D. Door Installation:
	1. Fit hollow metal doors accurately in their respective frames, with the following clearances:
	a.
	a.
	a.
	a. Jambs and Head: 3/32-inch.
	b. Meeting Edges, Pairs of Doors: 1/8-inch.
	c. Bottom: 3/4-inch, where no threshold or carpet.
	d. Bottom: At threshold or carpet, 1/8-inch.

	1.
	1.
	1.
	2. Place fire-resistance-rated doors with clearances as specified in NFPA 80.
	3. Finish hardware installation is specified under Section 08 71 00, Door Hardware. Locate finish hardware as shown on approved Shop Drawings, in accordance with hardware templates provided by finish hardware manufacturers and in accordance with Door...


	3.4   ADJUSTMENT AND CLEANING
	A. Check and readjust operating finish hardware items in hollow metal door and frame Work just prior to final inspection. Leave Work in complete and proper operating conditions.
	B. Where problems of installation or damage are cause for rejection of hollow metal door and frame Work, consult SDI 122 and the recommendations of the hollow metal door and frame manufacturer, for suggestions concerning required adjustments in the Wo...
	C. Prime Coat Touch-Up: Immediately after installation, sand smooth all rusted or damaged areas of prime coat and apply touch-up of compatible air-drying primer.
	D. Protection: Protect installed hollow metal doors and frames against damage from other construction activities.
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	08 11 16 - Aluminum Doors and Frames
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all aluminum doors and frames Work.
	2. The extent of aluminum doors and frames Work is shown.
	3. The types of aluminum doors and frames Work required includes, but is not necessarily limited to, the following:
	a.
	a.
	a.
	a. Flush doors and frames.
	a.
	b. Miscellaneous accessories and fasteners.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the aluminum doors and frames Work.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 08 71 00, Door Hardware.
	2. Section 08 81 00, Glass Glazing.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. Aluminum Association, (AA).
	a. AA DAF 45, Designation System for Aluminum Finishes.

	2. Architectural Aluminum Manufacturing Association, (AAMA).
	a. AAMA 701.1, Standard for Sliding Weatherstripping.

	3. American Society for Testing and Materials, (ASTM).
	a. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	b. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	c. ASTM D 523, Test Method for Specular Gloss.
	d. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	e. ASTM D 1308, Practice for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	f. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	g. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	h. ASTM D 4214, Test Methods for Evaluating the Degree of Chalking of Exterior Paint Films.

	4. National Association of Architectural Metal Manufacturers, (NAAMM).
	a. NAAMM, Hardware Location for Custom Hollow Metal Doors.
	b. NAAMM, Metal Finishes Manual.

	5. The Society for Protective Coatings, (SSPC).
	a. SSPC Paint 12, Cold Applied Asphalt Mastic (Extra Thick Film).



	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Manufacturer's Qualifications:
	1. Provide aluminum doors and frames manufactured by a single firm specializing in the production of this type of Work. Manufacturer shall have a minimum of five years of experience in the production of aluminum doors and frames, and shall be able to ...

	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of the component manufacturer from a single aluminum doors and frames manufacturer.
	2. The aluminum doors and frames manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the aluminum doors and frames manufacturer.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer's fabrication and installation drawings of aluminum doors and frames. Include details of each frame type, elevations of each door type, conditions at openings, details of construction, location and installation requirements o...
	b. Provide a schedule of doors and frames using same reference numbers for details and openings as those shown.

	1.
	1.
	1.
	2. Samples: Submit the following:
	a. Samples of each required aluminum finish, on 12-inch long extrusions or 6-inch square sheets, of the alloys to be used for the Work. Where normal color and texture variations are to be expected, include two or more units in each sample, to show the...
	b. Samples shall be reviewed by ENGINEER for color and texture only. Compliance with other requirements is the exclusive responsibility of CONTRACTOR.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	2. Deliver aluminum doors and frames cartoned or crated to provide protection during transit and job storage.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store doors and frames at the Site under cover. Place units up off the floors in a manner that will prevent corrosion and damage. Avoid the use of non-vented plastic or canvas shelters, which could create a humidity chamber. If the cardboard wrappe...

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Aluminum Extrusions: Provide aluminum Alloy 6063-T5 or equal for properties of strength (not less than 22,000 pounds per square inch ultimate tensile strength), corrosion resistance, abrasion resistance, application of required finish, and control ...
	B. Aluminum Sheets:
	1. Provide aluminum Alloy 5005-H14, or equal, for properties of strength corrosion resistance, abrasion resistance, application of required finish, and control of color.
	2. Provide smooth sheet for exposed faces of doors and panels, except as otherwise specified.

	C. Fasteners: Aluminum, non-magnetic stainless steel or other non-corrosive metal fasteners guaranteed by the manufacturer to be compatible with the doors, frames, stops, panels, hardware, anchors and other items being fastened.
	1. For exposed fasteners (if any), provide Phillips flat-head screws with finish matching the item fastened.
	2. Do not use exposed fasteners, except where unavoidable for the assembly of units, and unavoidable for the application of hardware. Provide only concealed screws in glazing stops.

	D. Reinforcement and Brackets: Manufacturer’s standard formed or fabricated aluminum units, of shapes, plates or bars.
	E. Inserts: For required anchorage into concrete or masonry work, furnish inserts of 12- gauge steel stainless steel after fabrication.
	F. Expansion Anchor Devices: Stainless steel, drilled-in, expansion bolt anchors.
	G. Bituminous Coatings: Cold-applied asphalt mastic complying with SSPC Paint 12, compounded for 30-mil thickness per coat.

	2.2   FABRICATION
	A. General:
	1. Sizes and Profiles: The required sizes for door and frame units and the profile requirements are shown. Variable dimensions for profiles (if any) are shown along with maximum and minimum dimensions as required to achieve design requirements and coo...
	2. The details shown are based upon standard details by one or more manufacturers. Similar details by other manufacturers will be acceptable, provided they comply with the size requirements, and with minimum/maximum profile requirements as shown.

	A.
	A.
	A.
	B. Flush Type Aluminum Doors:
	1. Provide tubular frames members with minimum wall thickness of 1/8-inch, fabricated with reinforced mechanical or welded joints in accordance with manufacturer’s standard fabrication methods. Limit edge exposure and face molding exposure to 0.50-inc...
	2. Fabricate flush doors with cores laminated between two sheets of 0.040-inch thick aluminum laminated to 1/8-inch thick oil-tempered hardboard with epoxy adhesive to form a door thickness of 1-3/4-inch and of a true 5-ply construction.
	3. Provide cores of 20 percent phenolic resin-impregnated honeycomb material 80 lbs. per 3,000 sq. ft. ream, (7/16-inch cells) laminated with an epoxy adhesive between two sheets of 1/8-inch thick tempered hardboard.
	4. Provide transom frames of the same material, finish, thickness and gauge as the door and frame material.
	5. Products and Manufacturers: Provide one of the following:
	a. 100 BE Doors with Frame by Cline Aluminum Doors, Inc.
	b. Or equal.


	C. Full Glass Aluminum Stile and Rail Doors:
	1. Product and Manufacturers: Provide one of the following:
	a.   500 BE Doors with Frame by Cline Aluminum Doors, Inc.
	1. b.   Or equal.
	1.
	1.
	2.


	1.1
	2.3   HARDWARE
	A. Doors: Refer to Section 08 71 00, Door Hardware, and to the frame, door and hardware schedules and details, for the furnishing and installing of hardware items. Hardware templates only will be furnished to the manufacturer for the fabrication of do...
	B. Hardware Installation: Cut, reinforce, drill and tap frames and doors as required to receive hardware, except do not drill and tap for surface-mounted items until the time of installation. Comply with hardware manufacturer’s instructions and templa...

	2.4   ALUMINUM FINISHES
	A. General:
	1. Preparation: After fabrication of doors and frames, but before lamination of panels, prepare the aluminum surfaces for finishing in accordance with the aluminum producer’s recommendations and standards of the finisher or processor. Process all comp...
	2. Samples:
	a. Comply with industry standard colors and texture samples. Establish Samples of the required finish, for ENGINEER’S acceptance, prior to fabrication of the Work. ENGINEER reserves the right to reject material finishes with objectionable variations f...
	b. Prepare samples on extrusions and sheets of the exact alloys to be used for the Work, and show range of natural variations to be expected in finished Work, by duplicate samples of varying color and texture.


	A.
	A.
	A.
	B. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded or factory-fabricated material.  Provide the followi...
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold-water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat, 0.75 to 1.0-mil thick.
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand spray for extrusions and fuse at a peak metal temperature of 440 F.  Apply to a dry...
	5. Apply clear fluoropolymer top coat to provide a dry film thickness of 0.4 to 0.8- mils.  The entire four-coat system shall have a dry film thickness of 2.6-mils minimum.
	6. Provide the following physical properties, as proven by the following laboratory test methods acceptable to Engineer:
	a. Weathering, ASTM D 4214:  Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244:  No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	c. Humidity Resistance, ASTM D 2247; no blisters after 3,000 hours.
	d. Salt Spray, ASTM B 117:  Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	e. Dry Adhesion:  No pick-off when tape tested over 1/16-inch cross hatch.
	f. Wet Adhesion:  No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	g. Boiling Water Adhesion:  No pick-off when tape tested over cross hatch area after one-hour immersion in distilled boiling water.
	h. Water Immersion:  No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80 ±10 F after 500 hours.
	i. Abrasion Resistance, ASTM D 968:  Coefficient of abrasion of 67, minimum.
	j. Gloss, ASTM D 523: 30±5 reflectivity at 60 F.
	k. Pencil Hardness, ASTM D 3363:  HB-H, minimum.
	l. Dry Film Thickness, ASTM D 3363:  Primer, 0.2 to 0.4-mils; barrier coat, 1.0-mil; color coating, 0.7 to 1.5-mils; clear topcoat, 0.4 to 0.8-mils.
	m. Solvent Resistance:  100 Double MEK rubs, minimum.
	n. Flexibility, ASTM D 522:  No cracking prior to metal fracture.
	o. Acid Resistance, ASTM D 1308:  Sixteen hour spot test with five percent hydrochloric acid - no effect.
	p. Alkali Resistance, ASTM D 1308:  Sixteen hour spot test with five percent sodium hydroxide - no effect.

	7. Colors:  Provide the following:
	a. Complete selection of manufacturer’s standard, custom and premium colors and coating system components for final selection by Engineer.
	b. Engineer will select 2 custom special extended life premium colors for aluminum window wall system at time of Shop Drawing and Sample submission review.  Provide manufacturer capable of producing all standard, custom, special and premium colors and...
	c. Interior extrusions, exterior panels and snap covers, flashing, trim and other accessories will, at the discretion of Engineer, have 2 different finished colors.

	8. Protective Coating:  Immediately upon completion of the aluminum window wall finish, apply a transparent, color-coded, strippable-film coating, not less than 1.0-mil dry film thickness, suitable for protection of the finish through completion of e...
	9. Products and Manufacturers:  Provide one of the following:
	a. Duranar Metallic XL Specialty Color 4-Coat System by PPG Industries Coatings and Resins Division, Incorporated.
	b. Or equal.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate and conditions under which aluminum doors and frames Work are to be installed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work. Do not proceed with...

	3.2   INSTALLATION
	A. Comply with manufacturer’s specifications and recommendations for the installation of aluminum doors and frames.
	B. Set units plumb, level and true to line, without warp or rack of frames, doors or panels. Anchor securely in place. Separate aluminum and other corrodible metal surfaces from sources of corrosion or electrolytic action at points of contact with oth...

	3.3   ADJUSTMENT AND CLEANING
	A. Clean aluminum surfaces promptly after installation of frames and doors. Remove excess glazing and sealant compounds, dirt and other substances.
	B. Where protective coating has been supplied, remove coating completely as soon as the completion of construction activities no longer requires its retention.
	C. CONTRACTOR shall provide protective treatment and other precautions required as recommended by manufacturer, through the remainder of the construction period, to ensure that doors and frames will be without damage or deterioration (other than norma...



	08 31 00 - Access Doors and Panels_cal
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified and required to furnish and install all access doors and panels Work.
	2. Extent of access doors and panels is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a. Wall access doors.
	b. Miscellaneous hardware, accessories and fasteners.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the access doors and panels Work.
	1.

	C. Related Sections
	1.
	1.
	1.
	1.
	1. Section 09 26 16, Gypsum Board Assemblies.


	1.2   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer's technical data and installation instructions for each type of access door and panel assembly.  Transmit copy of the instructions for each type to the installer.  Provide setting drawings, templates, instructions and direct...




	PART 2 -  PRODUCTS
	2.1   DETAILS OF CONSTRUCTION
	A. Description:
	1. Provide access door and panel assemblies manufactured as integral units and complete with all components and accessories ready for installation.

	A.
	A.
	A.
	B. Wall Access Doors: Provide the following for wallboard:
	1. Flush Door Panels: 20-gauge stainless steel with No. 4 finish.
	2. Frames: 16-gauge stainless steel with No. 4 finish with 1-inch wide flange continuously welded and ground smooth at corners.
	3. Finish Hardware:
	a. Hinge: Continuous stainless steel piano hinge.
	b. Closer: Automatic, self-latching with interior latch release.
	c. Lock: Prepare access door for mortise locks and coordinate dead bolt and cylinder requirements with Section 08 71 00, Door Hardware.

	1.
	1.
	1.
	1.
	4. Size: To fit steel studs on 16-Inch centers .


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2  MANUFACTURERS
	A.
	A.
	A.
	A. Manufacturers: Provide products of one of the following:
	1. Karp Associates, Inc.
	2. Or equal.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR must examine the areas and conditions under which access doors are to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfa...

	3.2   INSTALLATION
	A. Comply with manufacturer's instructions for installation of access doors and panels.
	B. Coordinate installation with work of other trades.
	C. Set frames accurately in position and securely attach to support with face panels plumb or level in relation to adjacent finish surfaces.

	3.3   ADJUSTMENT AND CLEANING
	A. Adjust hardware and panels after installation for proper operation.
	B. Remove and replace panels or frames, which are warped, bowed or otherwise damaged.



	08 33 23 - Overhead Coiling Doors 
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install overhead coiling doors.
	2. Extent of overhead coiling doors is shown.
	3. Types of products required include:
	a.
	a.
	a.
	a. Galvanized steel, very high cycle, heavy-duty, overhead coiling doors with insulated slats and full perimeter weather-stripping.
	a.
	a.
	a.
	a.
	a.
	b. Chain operators.
	c. Electric operators and chain operators, control stations, starters, safety edge devices and similar and associated components with all power and control connections, including disconnect switches.
	d. Angles, brackets, hoods and supports.
	e. Inserts and anchoring devices.
	f. Miscellaneous materials and accessories for complete, functional system.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before overhead coiling door Work.
	1.
	1.
	1.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 09 91 000, Painting.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ASTM A36/A36M, Specification for Carbon Structural Steel.
	2. ASTM A366/A366M, Specification for Commercial Steel Sheet, Carbon, (0.15 maximum percent) Cold-Rolled.
	3. ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	4. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	5. NEMA MG 1, Motors and Generators.
	6. NFPA 70, National Electrical Code.
	7. NFPA 80, Standard for Fire Doors and Fire Windows.
	8. Standards for Safety, UL 10B, Fire Tests of Door Assemblies.
	9. UL, Building Materials Directory.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1.
	1.
	1.
	1. Supplier Qualifications: Supplier shall have a minimum of five years experience producing substantially similar products to those required and shall be able to document at least five installations in satisfactory operation for at least five years.
	2. Installer Qualifications:
	a. Retain a single installer for all overhead coiling door Work, with documented and successful experience in type of Work required, and who is authorized representative of overhead coiling door manufacturer for installing and maintaining products req...
	b. References: Provide names and telephone numbers of architects or engineers as applicable, and owner’s representatives for at least three successful projects performed by proposed installer, similar to the Work required for this Project.


	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of component Supplier from one overhead coiling door manufacturer.
	2. Overhead coiling door Supplier shall review and approve or to prepare all Shop Drawings and submittals for all products provided under this Section.
	3. Components shall be suitable for specified service conditions and be integrated into overall assembly by overhead coiling door Supplier.

	C. Regulatory Requirements:

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing all components and their assembly, all with accurate dimensions.  Include details at frames, elevations of each overhead coiling door design type, details of construction and conditions at openings.
	a.
	a.
	a.
	b. Complete interconnecting wiring diagrams for power, signal and control systems indicating all system operating components and control station wiring required for complete, operational system complying with Specifications.  Define and differentiate ...

	2. Product Data:
	a. Manufacturer’s specifications and data sheets, roughing-in diagrams, and installation instructions for each type and size of overhead coiling door.
	b. Include manufacturer's data on operators, operating instructions and maintenance data.  Indicate by transmittal form that installer has received a copy of diagrams and installation instructions.
	a.
	a.
	a.
	c. Electric operator and other operating system component specifications indicating compliance with Specifications. Provide motor nameplate data and ratings; characteristics, mounting arrangements, size and location of winding termination lugs, condui...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Samples:
	a. Specified galvanized, primed painted steel finish on 12-inch by 12-inch panel of insulated flat slats identical to those that will be used in the Work.  Provide sample of full depth of door, demonstrating slat insulation and thermal-break feature. ...


	B. Informational Submittals: Submit the following:
	1.
	1.
	1.
	1.
	1.
	1. Design Data:
	a. Calculations showing that detailing and fabrication of components complies with structural performance specified.

	2. Supplier Instructions:
	a. Provide manufacturer instructions for handling and installing specified products.
	b. Setting drawings; summary of loads on walls, jambs and structural elements; templates; and instructions and directions for installation of inserts and anchorage devices, furnished by overhead coiling door Supplier and installed under other Sections...

	3. Site Quality Control Submittals:
	a. Provide report of all operating tests, problems encountered, and corrective actions implemented.  Document successful completion of field operating test for all products.
	b. Provide report of each visit to Site by Supplier’s representative.

	4. Qualifications Statements:
	a. Supplier.
	b. Installer.


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Data:
	a. Provide complete operation and maintenance manuals, including test reports, maintenance data and schedules, description of operation, and information on recommended spare parts.
	b. Provide operation and maintenance manuals per Section 01 78 23, Operation and Maintenance Data.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work.  Deliver anchorage devices to be embedded in concrete in ample time to prevent delaying the Work.
	2. Deliver products to Site suitably crated, braced, and protected against distortion and damage during transit and unloading.  Label all parts to comply with approved Shop Drawings and submittals.
	3. Upon delivery, inspect products for damage.  Notify ENGINEER in writing of loss or damage to products.  Replace loss and repair damage to new condition in accordance with manufacturer's instructions.  Minor damage may be repaired provided finished ...
	4. Conform to Section 01 65 00, Product Handling Requirements.

	B. Storage and Protection:
	1. Store materials to allow easy access for inspection and identification.  Keep all material off ground using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store doors and frames under cover.
	3. Place units up off floor in manner that prevents rust and damage.
	4. Avoid using non-vented plastic or canvas shelters.
	5. Conform to Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Structural: Overhead coiling door components shall be capable of resistance to these loads:
	a. Wind Loading: Provide resistance to both positive and negative wind pressure loading of 30 pounds per square foot acting over entire plane of door curtain slats.
	b. Dead Loading: Provide resistance to deformation of door components caused by effects of gravity loads.
	c. Applied loadings shall not cause short-term or permanent deformation of system components.  Doors shall remain operable and undamaged during and after application of specified wind pressure loading.

	2. Helically-Wound Torsion Springs: Provide Very-High-Cycle design capable of performing for 100,000 operational cycles.  Provide non-resetable electric counters for overhead coiling doors.
	1.
	1.
	1.
	3. Electric Operators and Controls:
	a. Operator system shall be constructed so that motor can be removed without disturbing limit-switch adjustment and without affecting emergency auxiliary operator.
	b. Operators shall be constructed for 100,000 service-free, operating cycles.
	c. Fixtures shall be listed and labeled as specified.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Chain Hoist Operation: Reduction roller chain and sprocket drive or suitable gearing, mounted on counterbalance shaft, shall operate with a maximum 35 pounds of pulling force.

	B. Definitions:
	1. Operating Cycle: One complete cycle of an overhead coiling door or fire-resistance-rated overhead coiling door begins in closed position.  Door is then moved to open position and back to closed position.
	2. Listed and Labeled: Per NFPA 70, Article 100.


	2.2   MANUFACTURERS
	A.
	A.
	A.
	A. Non-fire Resistance-Rated Overhead Coiling Doors:
	1. Products and Manufacturers: Provide products of one of the following:
	a. Thermo-Tite Door 800C Series Insulated Double Panel Overhead Coiling Doors, by Wayne Dalton Corp.
	b. Weather-Tite Insulated Service Doors by McKeon Door Company.
	c. Or equal.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  MATERIALS
	A. Door Curtain:
	1.
	1.
	1.
	1. Door Curtain Slats: Fabricate door curtain of flat, interlocking slats, designed in compliance with structural performance criteria specified, but not less than  18 gauge back and front panels, of continuous length for width of door, without splices.
	2. Unless otherwise shown or specified, provide double-panel flat slats, as follows:
	a.
	a.
	a.
	a. Steel Door Curtain Slats: Structural quality, cold-rolled, galvanized carbon steel sheets of commercial quality, complying with ASTM A366/A366M, and ASTM A653/A653M, G60 zinc coating, mill-phosphatized.
	b. Slat Size and Features: 3/4-inches by three inches; pressure filled, foamed-in-place polyisocyanurate plastic insulation with minimum resistance to thermal flow (R) value of 6.25 and UL Tested Flame Spread of 75 maximum according to ASTM E84; therm...

	1.
	1.
	1.
	3. Endlocks: Heavy malleable iron castings, galvanized after casting, secured to curtain slats with two galvanized rivets.  Provide endlocks on alternate curtain slats for curtain alignment and resistance against lateral movement.
	1.
	1.
	1.
	4. Windlocks: Heavy malleable iron castings, galvanized after casting, and secured to curtain slats with three galvanized rivets.  Space windlocks 2.0 feet on centers on both edges of curtain, or as required to comply with structural performance crite...
	5. Bottom Bar: Consisting of two galvanized steel angles, each not less than 1.5 inches by 1.5 inches by 1/8-inch thick.
	1.
	1.
	1.
	6. Bottom Astragal: Replaceable gasket of flexible vinyl or neoprene.

	B. Curtain Jamb Guides:
	1. Fabricate curtain jamb guides of steel shapes with sufficient depth and strength to retain curtain against specified wind loading.  Build-up units with minimum 3/16-inch thick steel sections complying with ASTM A36/A36M.  Slot bolt holes for track ...
	2. Secure continuous wall angle to wall framing by 3/8-inch minimum diameter bolts at not more than 2.6 feet on centers, unless otherwise recommended by door manufacturer.  Extend wall angles above door opening head to support coil brackets, unless ot...
	3. Provide removable stops on guides to prevent over-travel of curtain, and a continuous bar for holding windlocks, if any.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Fascia Panels: Same material as door curtain slats.
	A.
	A.
	A.
	D. Weather Seals:
	1. Provide replaceable, compressible, and adjustable natural rubber or neoprene rubber weather-stripping for exterior doors.  Secure weather seals with continuous metal pressure bars.  At door heads, use a 1/8-inch thick replaceable, continuous sheet ...
	2. Provide double guide weather-stripping that, when tested at 1.30 pounds per square foot pressure differential, allows maximum of 3.75 cubic feet per minute air infiltration per linear foot of overhead coiling door perimeter.
	3. Provide weather-stripping continuously around all perimeter edges of door including hood baffle, astragal and guide weather-stripping.

	E. Counterbalancing Mechanism:
	1. Counterbalance doors by an adjustable-tension, steel helical torsion spring, mounted around steel shaft, mounted in spring barrel, and connected to door curtain with required barrel rings.  Use grease-sealed ball bearings or self-lubricating graphi...
	2. Counterbalance Barrel:
	a. Fabricate spring barrel of hot-formed structural quality carbon-steel, welded or seamless pipe, of sufficient diameter and wall thickness to support roll-up of curtain without distorting slats and limiting barrel deflection to no more than 0.03-inc...
	b. Provide spring balance of one or more oil-tempered, heat-treated steel helical torsion springs.  Size springs to counterbalance the weight of curtain with uniform adjustment accessible from outside barrel.  Provide cast steel barrel plugs to secure...
	c. Fabricate torsion rod for counterbalance shaft of case-hardened steel, of required size to hold fixed spring ends and carry torsional load.

	3. Brackets: Provide mounting brackets of manufacturer's standard design, either cast-iron or cold-rolled steel plate with bell-mouth guide groove for curtain.

	F. Weather and Waterproof Hoods:
	1. Form to entirely enclose coiled curtain and operating mechanism at opening head, and act as weather seal.  Contour to suit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Provide closed ends for surf...
	2. Fabricate steel hoods from 22-gauge hot-dip galvanized steel coating, complying with ASTM A653/A653M, phosphate-treat before fabrication.


	1.1
	1.1
	1.1
	1.1
	2.4  ACCESSORIES
	A.
	A.
	A.
	A. Automatic Closing:
	1. Provide automatic closing device and viscous fluid-type speed governor, complying with requirements of NFPA 80, operating when activated by temperature rise and melting of 165 degrees F replaceable fusible links on both sides of wall of door openin...
	2. Construct governor unit to be inoperative during normal door operations but, when engaged, limits speed of closing door to less than 2.0 feet per second.  Design release mechanism for ordinary resetting.
	1. Fabricate unit to permit manual lifting of curtain for emergency exit after automatic closing, with curtain returning to the closed position when released.
	1.
	1.
	1.
	1.
	3.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Chain Hoist Operator:
	1. Provide manual direct drive chain hoist side-mounted operator consisting of endless stainless steel hand chain, chain cast-iron pocket wheel, and chain guard.
	2. Provide chain hoist with self-locking mechanism allowing curtain to be stopped at all points in its travel and remain in position until movement is reactivated.  Furnish hand chain with chain holder secured to operator guide.
	3. Provide endless chain length that extends to 3.0 feet above floor.
	4. Gears shall be high grade gray cast-iron.

	C. Safety Stop Lock Bearings: Provide overhead coiling doors with safety stop lock bearings that will stop downward travel of overhead coiling door upon sensing a sudden, rapid acceleration of pipe shaft.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Electric Door Operators:
	1. General: Provide electric door operator assembly of size and capacity recommended and provided by overhead coiling door manufacturer; complete with electric motor and factory pre-wired motor controls, including reversing starter, gear reduction uni...
	1.
	1.
	1.
	1.
	2. Provide hand-operated disconnect or mechanism for automatically engaging sprocket and chain operator and releasing brake for emergency manual operation.  Mount disconnect and operator to be accessible from floor level.  Include interlock device to...
	3. Operator system shall be provided so that motor can be removed without disturbing limit-switch adjustment and without affecting emergency auxiliary operator.
	1.
	1.
	1.
	4. Door Operator Type:
	a. Provide wall or bracket-mounted door operator units consisting of electric motor, a worm gear running-in-oil primary drive from motor to reduction gear box, chain or worm gear drive from reduction box to gear wheel mounted on counterbalance shaft, ...
	b. Provide motor, clutch, and drive assembly of horsepower and design as determined by door manufacturer for size of door required and as specified.

	5. Electric Motors:
	a. Provide high-starting torque, reversible, continuous-duty; Class A insulated electric motors, complying with NEMA MG 1, with overload protection.
	b. Size to start, accelerate, and operate door in either direction, from all intermediate positions, at not less than eight inches or more than twelve inches per second without exceeding nameplate ratings or considering service factor.
	a.
	a.
	a.
	a. Coordinate wiring requirements and current characteristics of motors with building electrical system, and refer to electrical Specification
	a.
	c.
	a.
	d. NEMA Type 4X enclosures are intended for indoor or outdoor use to provide a degree of protection against corrosion, windblown dust, and rain, splashing and hose-directed water and external ice formation; IT DOES not provide protection against inter...
	a.
	a.
	a.
	a.
	e. Provide totally enclosed, non-ventilated or fan-cooled motors, waterproof electric motors, fitted with a plugged drain, and controller with NEMA Type 4X enclosure.
	a.
	f. Provide adjustable limit switches, rotary-type, driven by time chain and interlocked with motor controls set to automatically stop door at fully opened and closed positions.  Geared limit switches shall contain spare set of contacts.

	6. Remote Control Station:
	a. Unless otherwise shown, provide momentary-contact, three-button control station with push button controls labeled, “OPEN”, “CLOSE”, and “STOP”.  Provide at locations as shown or scheduled.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Provide interior and exterior units, full-guarded type, standard duty, surface-mounted, weatherproof type, NEMA Type 4X enclosure, key-operated on exterior locations.

	1.
	1.
	1.
	7. Safety Edge Device:
	a. Provide each door with pneumatic safety air switch, extending full width of door bottom, located within a U-shaped neoprene or rubber astragal mounted to bottom door rail.
	b. Unit shall operate such that contact with switch before fully closing will immediately change air chamber pressure sending signal from air switch to electric motor, that will stop downward travel and reverse door direction to fully opened position.
	c. Connect to control circuit through retracting safety cord with cable reels provided for each electric operating door.
	d. Compressible strip shall serve as a weather seal along bottom of door.
	e. Safety edge shall be acceptable for use in NFPA 70 Class I, Division 1 locations.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5  PAINTING
	A. Surface-prepare in the shop and shop-prime all ferrous metal and galvanized surfaces, exposed and unexposed, except lubricated surfaces, with door manufacturer’s standard rust inhibitive primer, drying to a flat sheen.
	B. Refer to Section 09 91 00, Painting, and coordinate compatibility of shop and Site-primed and finished paint for interior and exterior ferrous and non-ferrous metals.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which overhead coiling doors are to be installed and notify ENGINEER of conditions detrimental to proper and timely completion of the Work.  Do not proceed with Work until unsatisfactory conditions have been ...

	3.2   INSTALLATION
	A.
	A.
	A.
	A. Install, wire, connect and adjust doors, motors, starters, control stations, limit and safety switches and other electrical accessories and connections required, per manufacturer’s written instructions, approved Shop Drawings and submittals, and th...
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Lubricate bearings and sliding parts and adjust mechanism so moving parts operate smoothly and are free of warp, twist, or distortion and fit watertight for door’s entire perimeter.
	C. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and equipment.  Test door closing when activated by detector or alarm connected fire release system.  Reset door-closing mechanism after successful test.
	D. Repair damaged products and restore finish to match manufacturer’s original finish.

	3.3   FIELD QUALITY CONTROL
	A. Tests: Perform operating tests on all products at the Site following installation of products, including controls.  Should tests indicate malfunction, make necessary repairs and adjustments.  Repeat tests and adjustments until, in opinion of ENGINE...
	B. Supplier’s Services:
	1.
	1.
	1.
	1. Provide services of factory-trained representative of Supplier for installation supervision, start-up, operation testing, and training of OWNER’s operating and maintenance personnel.  Representative shall make at least 1 visit to the Site with at l...
	2. Costs, including travel, lodging, meals and incidentals, for Supplier’s representative’s visits shall be at no additional cost to OWNER.




	08 41 23 - Fire Rated Glass and Framing Systems
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install fire rated glass and framing systems.
	2. Types of products required include the following:
	a. Fire rated framing systems for installation as windows in interior openings.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the fire rated glass and framing Work.


	1.2  REFERENCES
	A. American Architectural Manufacturers Association (AAMA)
	1. AAMA 501.1-2005: Standard Test Method for Water Penetration of Windows, Curtain Walls, and Doors Using Dynamic Pressure
	2. AAMA 501.2-2003: Quality Assurance and Diagnostic Water Leakage Field Check of Installed Storefronts, Curtain Walls, and Sloped Glazing Systems
	3. AAMA 501.5-2005: Test Method for Thermal Cycling of Exterior Walls
	4. AAMA 1503-1998: Voluntary Test Method for Thermal Transmittance and Condensation Resistance of Windows, Doors and Glazed Wall Sections
	5. AAMA 2603-2002 - Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
	6. AAMA 2604-2005 - Voluntary Specification, Performance Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and Panels.
	7. AAMA 2605-2005 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels.

	B. American Society for Testing and Materials (ASTM):
	1. ASTM A 1008/A 1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable; 2007.
	2. ASTM A 1011/A 1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength; 2006b.
	3. ASTM E 283-04: Test Method for Determining the Rate of Air Leakage through Exterior Windows, Curtain Walls, and Doors under Specified Pressure Differences across the Specimen
	4. ASTM E 330-02: Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference Procedure A
	5. ASTM E 331-04: Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference
	6. ASTM E 783-02: Test Method for Field Measurement of Air Leakage through Installed Exterior Windows and Doors
	7. ASTM E 1105-00: Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure Difference
	8. ASTM E 90-04: Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements
	9. ASTM E 413-04: Standard Classification for Rating Sound Insulation.

	C. American Welding Society (AWS)
	1. AWS D1.3 - Structural Welding Code - Sheet Steel.

	D. National Fire Protection Association (NFPA):
	1. NFPA 80:  Standard for Fire Doors and Fire Windows.
	2. NFPA 251:  Standard Methods of Tests of Fire Endurance of Building Construction and Materials.
	3. NFPA 252:  Standard Methods of Fire Tests of Door Assemblies.
	4. NFPA 257:  Standard on Fire Test for Window and Glass Block Assemblies.

	E. Underwriters Laboratories, Inc. (UL):
	1. UL 9:  Fire Tests of Window Assemblies.

	F. American National Standards Institute (ANSI):
	1. ANSI Z97.1:  Standard for Safety Glazing Materials Used in Buildings.


	1.3  QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to
	1. International Accreditation Service for a Type A Third-Party Inspection Body (Field Services ICC-ES Third-Party Inspections Standard Operating Procedures, 00-BL-S0400 and S0401)
	2. International Accreditation Service for Testing Body-Building Materials and Systems
	a. Fire Testing
	1) ASTM Standards  E 119
	2) CPSC Standards 16 CFR 1201
	3) NFPA Standards 251, 252, 257
	4) UL Standards 9, 10B, 10C, 1784, UL Subject 63
	5) BS 476; Part 22:  1987
	6) EN 1634-1
	7) CAN Standards S 101, S 104,  S 106



	B. Fabricator Qualifications:
	1. Provide fire rated glass and framing fabrications from fabricators who are licensed by primary glass manufacturer to produce specified units and with documented skill and successful experience in this type of Work and who agree to employ only trade...
	2. Provide fire rated glass and framing fabrications from fabricators who are members of GANA or SIGMA and participate in certification programs.
	3. Obtain fire rated glass and framing fabrications from fabricators who will, if required, send a qualified technical representative to the Site, for the purpose of assisting ENGINEER with opinions on the acceptability of materials and installation m...

	C. Installer's Qualifications:
	1. The installer of the fire rated glass and framing materials shall be a firm with documented skill and successful experience in the installation of the types of materials required and who agrees to employee only tradesmen who are trained, skilled an...
	2. Submit records of experience and certifications to ENGINEER.

	D. Glass Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the testing specified, as documented according to ASTM E 548.
	E. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct testing specified, as documented according to ASTM E 548.
	F. Source Limitation:  All materials provided under this Section shall be obtained from a single supplier or manufacturer who, with CONTRACTOR, shall assume full responsibility for the completeness of the Work.  The supplier or manufacturer shall be t...
	G. Regulatory Requirements:
	1. Wherever a fire-resistance-rating classification is shown or scheduled for doors or windows, (1-hour, 2-hour, 3-hour), provide glass complying with the requirements specified and established by UL, NFPA and other governing authorities having jurisd...

	H. Codes: Comply with applicable requirements of codes referenced in Section 01420, References.

	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Include plans, elevations and details of product showing component dimensions; framed opening requirements, dimensions, tolerances, and attachment to structure.

	2. Product Data:
	a. Technical Information:  Submit latest edition of manufacturer’s product data providing product descriptions, technical data, Underwriters Laboratories, Inc. listings and installation instructions.

	3. Samples:
	a. Glass sample-as provided by manufacturer
	b. Sample of frame
	c. Verification of sample of selected finish
	d. Review of samples by ENGINEER will be for color, texture and pattern only. Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certificates of compliance from glass and glazing materials manufacturers attesting that glass and glazing materials furnished for project comply with requirements.
	1) Separate certification will not be required for glazing materials bearing manufacturer’s permanent label designating type and thickness of glass, provided labels represent a quality control program involving a recognized certification agency or ind...




	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Protect fire rated glass and framing materials according to manufacturer’s and fabricator’s written instructions to prevent damage to fire rated glass and framing materials from condensation, temperature changes, direct exposure to sun, or other ca...

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...


	1.6  WARRANTIES
	A. General:  Provide manufacturers standard five – year warranty.
	B. Special Warranty:
	1. Insulating Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to the benefit of OWNER, agreeing to replace, for a period of five-years from the date of Substantial Completion, glass that shows signs of deterioratio...



	PART 2 -  PRODUCTS
	2.1   MANUFACTURER
	A. Product and Manufacturer: Provide one of the following:
	1. FireLite® as manufactured by Nippon Electric Glass Company, Ltd., and distributed by Technical Glass Products.
	2. Or Equal.


	2.2  PERFORMANCE REQUIREMENTS
	A. Fire Rating Requirements:
	1. Duration-- Window Assembly:  Capable of providing a fire rating for 60 minutes.
	2. Delegated design: For the performance requirements listed below requiring structural design provide data, calculations and drawings signed and sealed by an engineer licensed in the state  where the project is located.

	B. Design Requirements:
	1. Dimensions - Window Assembly:
	a. Perimeter framing face dimension:  2 3/4-inch at head, sill and jamb.
	b. Horizontal and/or vertical mullions:  3 9/16-inch on the face.
	c. Depth of perimeter and mullion:  1 15/16-inch.



	2.3  MATERIALS-GLASS
	A. Fire Rated Glazing:  ASTM C 1036 and ASTM C 1048; composed of ceramic glazing material.
	1.  Properties:.
	a. Thickness:  3/16 inch [5 mm].
	b. Weight:  2.56 lbs/ft2 or 12.5 kg/m2
	c. Approximate Visible Transmission:  88 percent.
	d. Approximate Visible Reflection:  9 percent.
	e. Hardness (Vicker’s Scale):  700.
	f. Fire-rating:  20 minutes to 90 minutes.
	g. Impact Safety Resistance:  None.
	h. Positive Pressure Test:  UL 10C; passes.
	i. Surface Finish:
	1) Premium Grade is finish ground and polished on both surfaces to provide superior surface quality, improving overall clarity and providing a surface that is unmatched by alternative products.

	j. Positive Pressure Test:  UL 10C; passes.

	2. Maximum sheet sizes based on surface finish:
	a. Premium:  48 inches by 96 inches.

	3. Fire Rating:  Fire rating classified and labeled by UL for fire rating scheduled at opening locations on drawings, when tested in accordance with ASTM E2010-01, NFPA 257, UL 9 and UL 10B.


	2.4   mATERIALS – STEEL FRAMES
	A. Steel Framing System including60-minute rated windows.
	1. Frame:  Steel profiled formed tubing.
	2. Fasteners:  As recommended by manufacturer.
	3. Glazing Accessories:  calcium silicate setting blocks.
	4. Glazing Compounds:
	a. Approved glazing tape supplied by manufacturer.



	2.5   FABRICATION
	A. Furnish frame assemblies pre-welded.
	1. Furnish frame assemblies pre-welded.
	a. When necessary, splice frames too large for shop fabrication or shipping or to fit in available building openings.
	b. Fit with suitable fasteners.
	c. Knock-down frames are not permitted.


	B. Fabrication Dimensions:  Fabricate to fire-rated field dimensions.

	2.6   FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish frames after assembly.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable.  Noticeable variations in the same piece are not acceptable.

	2.7   POWDERCOAT FINISHES
	A. Finish after fabrication.
	B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable. Noticeable variations in the same piece are not acceptable.
	C. Interior Steel Finishes.
	1. Powder-Coat Finish: Polyester Super Durable powder coating which meets AAMA 2604 for chalking and fading. Apply manufacturer's standard powder coating finish system applied to factory-assembled frames before shipping, complying with manufacturer's ...
	2. Color and Gloss: As selected by Engineer from manufacturer's full range.
	3. Manufacturers: As approved by the manufacturer.


	2.8   ACCESSORY MATERIALS
	A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30-mil thickness per coat.


	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Site Verification of Conditions: Verify substrate conditions, have been previously installed under other sections, and are acceptable for product installation in accordance with manufacturer’s instructions

	3.2  INSTALLATION
	A. General:
	1. Examine substrates and members to which the work of this section attaches or adjoins prior to frame installation’
	2. Provide openings plumb, square and within allowable tolerances.
	a. Provide 3/8 inch shim space at all walls.

	3. Installation shall be in strict accordance with the fire glazing material manufacturer’s specifications. Field cutting or tampering is strictly prohibited.

	B. Notify Engineer of any conditions which jeopardize the integrity of the proposed fire wall / door system.
	C. Do not proceed until such conditions are corrected.

	3.3  INSTALLATION
	A. Follow manufacturers installation manual.

	3.4   repair and touch up
	A. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged.

	3.5  c LEANING AND PROTECTION
	A. Protect glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	1. Do not clean with astringent cleaners. Use a clean “grit free” cloth and a small amount of mild soap and water or mild detergent.
	2. Do not use any of the following:
	a. Steam jets
	b. Abrasives
	c. Strong acidic or alkaline detergents, or surface-reactive agents
	d. Detergents not recommended in writing by the manufacturer
	e. Do not use any detergent above 77 degrees F
	f. Organic solvents including but not limited to those containing ester, ketones, alcohols, aromatic compounds, glycol ether, or halogenated hydrocarbons.
	g. Metal or hard parts of cleaning equipment must not touch the glass surface


	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them immediately as recommended...
	C. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.



	08 51 13 - Aluminum Windows 
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all aluminum windows Work.
	2. Extent of the aluminum windows is shown and specified.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. Custom High Performance Insulated Thermal-Barrier Aluminum Windows:
	1)
	1) Fixed thermal barrier aluminum windows.
	2) Tubular muntins and intermediates providing true divided lites, mullions and all custom accessories and fasteners.
	3) Gaskets, pressure plates and snap covers in conjunction with each of the above components.
	4) Intermediate mullions and all accessories and fasteners.
	5) Hardware, custom panning and miscellaneous materials.
	6) Anchors, inserts, support brackets, expansion devices, fasteners, flashings, weeps, and similar elements in conjunction with each of the above components.

	b. Complete selection of custom and premium custom-blended full-strength polyvinylidene fluoride finishes and colors with extended life topcoat.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the aluminum windows Work.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 08 81 00, Glass Glazing.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Architectural Manufacturer's Association, (AAMA).
	a. AAMA 101, Voluntary Specifications for Aluminum Prime Windows and Sliding Glass Doors.
	b. AAMA 302.8, Specification for Aluminum Windows.
	c. AAMA 701-702, Voluntary Specification for Pile Weatherstrip and Replaceable Fenestration Weatherseals.
	d. AAMA GS-001, Guide Specifications for Aluminum Architectural Windows.

	2. American Society for Testing and Materials, (ASTM).
	a. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	b. ASTM B 221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	c. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	d. ASTM D 523, Test Method for Specular Gloss.
	e. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	f. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	g. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	h. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	i. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.
	j. ASTM E 283, Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
	k. ASTM E 330, Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.
	l. ASTM E 331, Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform Static Air Pressure Difference.

	3. Federal Specification, (FS).
	a. FS RR-W-365, Wire Fabric.

	4. National Association of Architectural Metal Manufacturers, (NAAMM).
	a. NAAMM Metal Finishes Manual for Architectural and Metal Products.

	5. Ohio Building Code, (OBC).


	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Manufacturer's Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Installer's Qualifications:
	1. Installer shall be certified by the manufacturer of the aluminum windows to install the product accepted for this Project.  Installer shall provide evidence of at least five years installing similar product to the product accepted for this Project ...
	2. Submit name and qualifications of the installer to the ENGINEER.

	C. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of the component manufacturer from a single aluminum window manufacturer.
	2. The aluminum window manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the aluminum window manufacturer.

	A.
	A.
	A.
	D. Mock-Ups:
	1. Prior to the installation of custom aluminum window system with Project operable vent and accessories, but after ENGINEER'S approval of Samples and Shop Drawings, install sample of custom aluminum window system with Project operable vent, in an are...
	2. Work that does not meet the standard approved on the sample areas shall be removed and replaced with new material, as required by ENGINEER.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Fabrication and installation of aluminum window units and associated components of the Work.  Include wall elevations at 1/4-inch scale, typical unit elevations at 1-inch scale and full-size detail sections of every typical composite member.  Show ...

	2. Product Data:
	a. Copies of manufacturer's specifications, recommendations and standard details for aluminum window units, including fabrication, finishing, hardware and other components of the Work.  Include certified test laboratory reports as necessary to show c...
	a. Copies of manufacturers' specifications and installation instructions for required materials and components, which are not included in the other submittals, specified in other Sections of these Specifications.  Coordinate the submittal of such othe...
	a.
	a.
	b.

	3. Samples:
	a. Samples of each required aluminum color and finish, on 12-inch long sections of extrusion shapes as required for the aluminum window units.
	b. Samples will be reviewed by ENGINEER for color and texture only.  Compliance with all other requirements is the exclusive responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Test and Evaluation Reports: Certified laboratory test reports for required performance tests.
	2. Qualification Statements:
	a. Installer


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Documentation: Upon completion of the Work, furnish five copies of detailed maintenance manual including the following information:
	a. Product name and number.
	b. Name, address, e-mail address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...



	PART 2 -  PRODUCTS
	2.1   EQUIPMENT PERFORMANCE
	A. Design Criteria:
	1. Except as otherwise shown or specified, the requirements for aluminum windows, and the terminology and standards of performance and fabrication workmanship, are those specified and recommended in AAMA 101, and the applicable general recommendations...
	2. All custom and standard features and finishes offered by the named manufac-turers shall be made available to ENGINEER from any “or equal” manufacturer submitted by CONTRACTOR.
	3. Custom High Performance Insulated Thermal-Barrier Aluminum Windows:
	a. Performance and Testing: Except as otherwise specified, comply with the air infiltration tests, water resistance tests and applicable load tests specified in AAMA 101 for the type and classification of aluminum window units required in each case.
	b. Comply with Architectural Performance Class and Section 4 “Optional Performance Grades” of AAMA 101 Group II-Compression Seal Window Products AW-PG100-FW, Architectural.
	c. Design Pressure:
	1) Provide uniform structural test pressure of 75 pounds per square foot.
	2) Air Infiltration Test, ASTM E 283: Maximum infiltration 0.065 cubic feet per minute per linear foot of operating ventilator when tested at 6.24 pounds per square foot differential pressure.
	3) Water Penetration Test, ASTM E 331: No water penetration for 15 minutes when window is subjected to rate of flow of five gallons per hour per square foot with differential pressure across window unit of ten pounds per square foot.
	4) Wind Load Test, ASTM E 330: Minimum 50 pounds per square foot positive and negative load for ten seconds.  Maximum deformation of frame or sash member L/175 of span length.

	d. Testing: Wherever manufacturer's standard window units comply with the requirements and have been tested in accordance with the specified tests, provide certification by the manufacturer of compliance with such tests; otherwise, perform the require...
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	e. Other Loading: Applicable requirements of the International Building Code.



	2.2   MANUFACTURERS
	A.
	A.
	A.
	A. Manufacturers: Provide products of one of the following:
	1. TR 7100 series fixed windows by Traco Architectural Systems, Inc.
	2. Or equal.


	2.3   DETAILS OF CONSTRUCTION
	A.
	A.
	A.
	A. Aluminum Extrusions: Alloy and temper, ASTM B 221, 6063-T5 and not less than 1/8-inch thickness at any location for mainframe sash members and tube supports.  Vertical mullions and support clips as recommended by the window manufacturer.
	B. Thermal Separator: Interior and exterior aluminum frame sections shall be thermally separated by a continuous urethane connector.
	C. Fasteners: Stainless steel, guaranteed by the manufacturer to be non-corrosive and compatible with the aluminum window members, trim, hardware, anchors and other components of the window units.
	1. Do not use exposed fasteners, except where unavoidable for the application of hardware.  Match the finish of the metal surrounding the fastener, unless otherwise specified.
	2. Provide Phillips flat-heat machine screws for exposed fasteners, unless otherwise specified.

	D. Glazing Gaskets: Neoprene or EPDM.
	E. Glass and Glazing Materials: Refer to Section 08 81 00, Glass Glazing.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 WINDOW CLASSIFICATION (GRADE)
	A. AW-PG100-FW, Architectural Windows: Provide window units complying with the following:
	1. Extruded aluminum-glazing stops of 0.062-inch minimum wall thickness, except 0.050-inch minimum for snap-on type.
	2. Hardware and anchors of non-magnetic stainless steel and white bronze.
	3. Fabricate units with all main corners and intersections of frame and sash mitered.  Provide double tubular frame with hydraulically crimped gusset corner construction.  Mortise or cope secondary members to fit, and weld in place with hairline joints.
	4. Provide metal thickness as required to withstand performance requirements, but not less than 0.078-inch for frame members.
	5. Provide means of drainage for water and condensation, which may accumulate in members of the window units.


	2.5   FABRICATION AND ACCESSORIES
	A. General: Provide specified manufacturer's standard fabrication and accessories, except to the extent more specific or more stringent requirements are specified.  Include complete system for assembly of components and anchorage of window units, and ...
	B. Sizes and Profiles: The required sizes for window units and the profile requirements are shown.  The details shown are based upon standard details by one or more manufacturers.  It is intended that similar details by other manufacturers will be acc...
	C. Coordination of Fabrication: Wherever possible check actual window openings in the construction Work by accurate field measurement before fabrication, and show recorded measurements before fabrication, and show recorded measurements on final Shop D...
	D. Provide mullions and cover plates as shown, matching window units and complete with anchors for support to structure and for installation of window units.  Allow for erection tolerances and provide for movements of window units due to thermal expan...
	A.
	A.
	E. Provide serrated sash for pre-shimmed glazing tape.
	F. Provide extruded aluminum true-divided mullions, and custom aluminum panning as shown.

	2.6   ALUMINUM WINDOW FINISHES
	A. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded or factory-fabricated material.  Provide a four-coat...
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold-water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat 1.0-mils thick.
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand Spray for extrusions and fuse at a peak metal temperature of 440 F for a dry film t...
	5. Apply clear fluoropolymer topcoat to provide a dry film thickness of 0.4 to 0.8-mils.  The entire system shall have a dry film thickness of 2.6-mils, minimum.
	6. Provide the following physical properties, as proven by appropriate and recognized laboratory test methods acceptable to ENGINEER:
	a. Weathering, ASTM D 4214: Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244: No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	c. Humidity Resistance, ASTM D 2247: No blister after 3,000 hours.
	d. Salt Spray, ASTM B 117: Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	e. Dry Adhesion: No pick-off when tape tested over 1/16-inch cross hatch.
	f. Wet Adhesion: No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	g. Boiling Water Adhesion: No pick-off when tape tested over cross hatch area after one-hour immersion in distilled boiling water.
	h. Water Immersion: No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80 ±10 F after 500 hours.
	i. Abrasion Resistance, ASTM D 968: Coefficient of abrasion of 67, minimum.
	j. Gloss, ASTM D 523: 30 ±5 reflectivity at 60 F.
	k. Pencil Hardness, ASTM D 3363: HB-H minimum.
	l. Dry Film Thickness: Primer, 0.2 to 0.4-mils, barrier coat, 1.0-mils, color coating, 0.7 to 1.5-mils; clear topcoat, 0.4 to 0.8-mils.
	m. Solvent Resistance: 100 Double MEK rubs, minimum.
	n. Flexibility, ASTM D 522: No cracking prior to metal fracture.
	o. Acid Resistance, ASTM D 1308: Sixteen hour spot test with five percent hydrochloric acid - no effect.
	p. Alkali Resistance, ASTM D 1308: Sixteen hour spot test with five percent sodium hydroxide - no effect.


	B. Color:
	1. Full selection of manufacturer’s standard, custom and premium colors for final selection by ENGINEER.
	2. ENGINEER will select custom special extended life premium colors for aluminum windows at time of Shop Drawing and sample submission review.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate and conditions under which custom aluminum window system Work is to be installed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work.  Do not proceed ...

	3.2   INSTALLATION
	A. Comply with manufacturer's specifications, installation manuals and recommendations for the installation of window units, hardware, operators, and other components of the Work.
	B. Erection Tolerances:
	1. Limit variations from plumb, level or dimensioned angle to the following:
	a. 1/8-inch maximum deviation in story height or in 10-foot vertical or angular run, and in 20-foot horizontal runs.
	b. 1/4-inch maximum deviation in 40 foot runs, all directions.

	2. Limit variations from theoretical member locations shown, based on established floor lines and column lines, including variations from plumb and level, to the following:
	a. 3/8-inch total maximum deviation for members at all locations.
	b. 1/8-inch maximum change in deviation for members for ten foot runs, all directions.

	3. Limit offsets in end-to-end and edge-to-edge alignments of adjoining and consecutive members, which form planes, continuous runs and profiles, to the following:
	a. 1/16-inch maximum offset in flush alignment, including members, which are to be 1/2-inch or less out-of-flush, and including members, which are separated 2-inches or less by a reveal or protrusion in the plane of the aluminum window wall.
	b. 1/8-inch maximum offset in alignments, which are to be out-of-flush by more than 1/2-inch, or separated by a reveal or protrusion of more than 2- inch width.


	C. Anchor units securely in place.  Separate aluminum and other corrodible metal surfaces from sources of corrosion or electrolytic action at points of contact with other materials.
	D. Refer to Section 07 92 00, Joint Sealants, for compounds, fillers and gaskets to be installed concurrently with window units.
	E. Do not install component parts, which are observed to be defective in any way, including warped, bowed, dented, abraded and broken members, and including glass with edge damage.
	F. Do not cut, or trim, component parts during erection, in a manner, which would damage the finish, decrease the strength, or result in a visual imperfection or a failure in performance of the aluminum window wall.  Return component parts, which requ...
	G. Install component parts level, plumb, true to line and with uniform joints and reveals.  Secure to structure with non-staining and non-corrosive shims, anchors, fasteners, spacers and fillers.  Use erection equipment, which will not mar or stain fi...
	H. Apply a bituminous coating of approximately 30-mil dry film thickness, or other suitable permanent separator, on concealed contact surfaces of dissimilar materials before installation, wherever there is the possibility of corrosive or electrolytic ...
	I. Anchor component parts securely in place as shown, by bolting, or other permanent mechanical attachment system, which will comply with performance requirements and permit movements, which are intended or necessary.  Install slip-joint linings to en...
	J. Clean debris, dust and other substances from behind the aluminum window wall as it is erected, and provide temporary closures if necessary to prevent the accumulation of such substances in the void spaces behind the aluminum window walls.
	K. Install thermal barrier between pressure plate and mullion.
	L. Attach pressure plate with screws.  Install snap covers over pressure plates.
	M. Install glazing using dry glazing retainers, which provide a firm but resilient clamping grip on the glazing.
	A.
	N. Refer to Section 08 81 00, Glass Glazing, for installation requirements.
	O. Clean aluminum surfaces promptly after installation of windows, exercising care to avoid damage of the finish.  Remove excess glazing and sealant compounds, dirt and other substances.  Lubricate hardware and other moving parts.
	P. Advise CONTRACTOR of protective treatment and other precautions required through the remainder of the construction period, to ensure that window units will be without damage or deterioration, other than normal weathering, at the time of Final Compl...
	Q. Maintain the aluminum window wall in a clean condition throughout the construction period, so that it will be without any evidence of deterioration or damage, other than the effects of normal weathering, at the time of Final Completion.  Select met...
	R. CONTRACTOR shall advise ENGINEER, in writing, of protection and surveillance requirements that CONTRACTOR shall provide at no additional cost to the OWNER, to ensure that the aluminum windows Work will be without deterioration or damage at the time...
	S. Remove and replace with new material aluminum window components, which have been damaged, including finish, beyond successful repair, as directed by ENGINEER.  Repair minor damage.
	T. Immediately before the time of Final Completion, clean the aluminum windows thoroughly, inside and out.  Demonstrate proper cleaning methods to OWNER’S maintenance personnel during this final cleaning.
	U. At the completion of the Work, clean or replace adjacent work, marred by the Work of this Section.
	V. Remove all materials and debris and leave the Site of the Work in clean condition.

	3.3   FIELD QUALITY CONTROL
	A. Water Penetration Test: Perform test in accordance with NAAMA Standard FC-1: “Field Check for Water Leakage of Metal Curtain Walls”, except limit test area to one bay wide (but not less than 20 feet or more than 40 feet) by one story high, located ...
	B. Depending upon the prevalence or absence of leakage in the initial water penetration test, and upon measures adopted by the aluminum window wall CONTRACTOR to eliminate sources of leakage from subsequently erected work, the ENGINEER will determine ...


	(This page was left intentionally blank.)

	08 62 00 - Unit Skylights
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all unit skylight Work.
	2. Extent of unit skylight Work is shown.
	3. Types of unit skylight Work required includes:
	a.
	a.
	a.
	a. Thermally separated anodized aluminum double-domed plastic unit skylight with pyramid shaped outer dome.
	b. Anchors, inserts, support brackets, wood blocking expansion devices, fasteners, flashings, weeps, and similar elements in conjunction with components specified.
	c. Sealants, setting blocks, gaskets, and other miscellaneous materials.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before unit skylight Work.

	A.
	A.
	A.
	A.
	A. Related Sections:
	A.
	A.
	C.
	1. Section 07 92 00, Joint Sealants.
	2. Section 09 91 00, Painting.


	1.1   REFERENCES
	1.1
	1.1
	1.2
	A. Standards referenced in this Section are:
	1. Architectural Aluminum Manufacturers Association, (AAMA), AAMA 1603.1, Voluntary Standard Test Method for Thermal Transmittance of  Skylights.
	2. ASTM A167, Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip.
	3. ASTM B209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	4. ASTM C920, Specification for Elastomeric Joint Sealants.
	5. ASTM D1003, Test Method for Haze and Luminous Transmittance of Transparent Plastics.
	6. ASTM D1044, Test Methods for Resistance of Transparent Plastics to Surface Abrasion.
	7. ASTM D2822, Specification for Asphalt Roof Cement.
	8. AWPB LP2, Pressure Treated with Water-borne Preservatives, Above Ground Use.
	9. FS TT-C-494, Coating Compound, Bituminous, Solvent Type, Acid Resistant.
	10. SSPC Paint 12, Cold Applied Asphalt Mastic (Extra Thick Film).
	11. UL 790, Standard Test Methods for Fire Tests of Roof Coverings.


	1.1   QUALITY ASSURANCE
	1.1
	1.1
	1.3
	A. Qualifications:
	1. Manufacturer:
	a. Shall have a minimum of five years experience producing substantially similar products to those specified and shall be able to document of at least five installations in satisfactory operation for at least five years.
	b. Engage one manufacturer, with undivided responsibility for furnishing products and services for unit skylight Work.

	2. Installer:
	a. Engage installer regularly engaged in unit skylight installation and with five years experience in installing types of materials required; and who employs only tradesmen with specific skill and experience in this type of Work.  Submit name and qual...
	b. Engage one installer for all unit skylight Work with undivided responsibility for performance and other requirements.


	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of component manufacturer from a single unit skylight manufacturer.
	2. Skylight manufacturer shall review and approve or to prepare all Shop Drawings and other submittals for components provided under this Section.
	3. Components shall be specifically constructed for specified service conditions and be integrated into overall assembly by unit skylight manufacturer.

	C. Regulatory Requirements:
	1. Building code specified in Section 01 42 00, References.


	1.4   SUBMITTALS
	A. Action Submittals: Provide the following:
	1. Shop Drawings:
	a. Assembly of entire unit skylight system, showing all dimensions, gages, finishes, location of joints, wood blocking, connections, fasteners, and locations and types of glazing gaskets, and other related items, as required.  Provide detail sections ...

	2. Product Data:
	a. Manufacturer’s product literature and specifications.


	B. Informational Submittals: Provide the following:
	1. Supplier’s installation instructions:
	2. Qualifications Statements:
	a. Manufacturer.
	b. Installer.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work.  Deliver anchorage products to be embedded in concrete in ample time to prevent delaying the Work.
	2. Inspect all boxes, crates, and packages upon delivery to Site and notify ENGINEER in writing of loss or damage to products.  Promptly remedy loss and damage to new condition per manufacturer’s instructions.
	3. Conform to Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Keep all products off ground using pallets, platforms, or other supports.  Protect steel and packaged materials from corrosion and deterioration.
	2. Conform to Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. System Description:
	1. Provide manufacturer’s standard units modified as necessary to comply with the Contract Documents.  Shop-fabricate each unit to greatest extent possible.

	A.
	A.
	A.
	B. Design Criteria:
	1. Standards: Comply with the following applicable standards, except when more stringent requirements are specified in the Contract Documents.
	a. AAMA 1603.1.
	a.
	a.
	a.
	b. Glazing shall pass Class “B” burning brand test for flame spread and smoke contribution as specified in UL  790.

	2. Thermal Efficiency: Total thermal loss of entire unit skylight due to conductivity and air infiltration shall not exceed 5.1 BTU per hour per degree F.
	3. Air infiltration shall be less than 0.1 cfm per foot at 7.5 mph wind velocity.


	1.1   MANUFACTURERS
	1.1
	1.1
	2.2
	A. Manufacturers: Provide products of one of the following:
	1. Wasco Products, Inc.
	2. Or equal.


	2.3   MATERIALS
	A. Stainless Steel: AISI Type 302/304, ASTM A167, 2D annealed finish, except as otherwise indicated, temper as required for forming and performance.
	A.
	A.
	A.
	B. Aluminum Sheet: ASTM B209, Alloy 3003, temper as required for forming and performance; AA-C22-A42 dark bronze anodized finish, except mill finish prepared for painting where indicated.
	C. Extruded Aluminum: Manufacturer’s standard extrusions of sizes and general profiles shown, Alloy 6063-T52; 0.078-inch minimum thicknesses for primary framing and curb member legs, 0.062-inch for secondary legs; AA-C22-A42 dark bronze anodized finis...
	D. Insulation: Manufacturer’s standard rigid or semi-rigid board of glass fiber of thicknesses indicated.
	E. Wood Blocking and Nailers: Softwood lumber, pressure treated with water-borne preservatives for above-ground use, complying with AWPB LP2, not less than two inches thick.
	F. Fasteners: Same material as metals being fastened, or non-magnetic stainless steel or other non-corrosive metal as recommended by manufacturer.  Match finish of exposed fasteners with finish of material being fastened.
	G. Gaskets: Tubular or fingered design of neoprene or polyvinyl chloride, or block design of sponge neoprene.
	H. Bituminous Coating: FS TT-C-494 or SSPC Paint 12, solvent type bituminous mastic, nominally free of sulfur, compounded for 15-mil dry film thickness per coat.
	I. Elastomeric Sealant: Generic type recommended by skylight manufacturer, compatible with joint surfaces.  Comply with ASTM C920.
	J. Roofing Cement: Comply with ASTM D2822, asphaltic.

	2.4   FABRICATION
	A. Plastic Unit skylights:
	1. Sheet Thicknesses: Provide minimum thickness of 1/4-inch, except where additional thickness is required for light transmittances.  Provide glazing plastic sheet thickness required for 40 pounds per square foot external loading and 35 pounds per squ...
	1.
	1.
	1.
	1. Profile: Pyramidal double-sheet insulating units with average one-inch minimum air space between sheets, manufacturer’s standard hermetic edge seal.
	1.
	1.
	2.
	3. Color, Exterior Sheet: Bronze tinted sheet, 25 to 30 percent light transmittance conforming to ASTM D1003.
	4. Color, Interior Sheet: Colorless transparent sheet.
	5. Glazing Frame, Dome Retainer, Trim: Extruded aluminum.
	1.
	1.
	1.
	6. Curb Frame: Provide nine-inch high prefabricated curbs consisting of inner and outer aluminum skins thermally separated by a vinyl curb at the top, one-inch unfaced fiberglass insulation in body and vinyl extrusion at bottom.  Provide fused corners...
	7. Glazing System: Neoprene, closed-cell sponge neoprene, or PVC gasketing, or of partially vulcanized butyl tape or liquid-applied elastomeric sealant.  Provide bronze tinted outer dome with clear inner dome.
	8. Condensation Control: Fabricate units with integral internal gutters and non-clogging weeps for permanent control of condensation on inside of domes.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which unit skylights  are to be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected.

	3.2   INSTALLATION
	A. Installation Requirements:
	1. Install unit skylights and related components in accordance with manufacturer’s written instructions, approved submittals, and the Contract Documents.
	2. Anchor enclosures permanently to substrate by methods in accordance with approved Shop Drawings.  Anchorages shall be adequate for sizes and locations of units and adequate to withstand lateral and thermal stresses and inward and outward loading pr...
	3. Protection of Aluminum from Dissimilar Materials: Coat all aluminum surfaces in contact with dissimilar materials, such as concrete, masonry, steel and other metals, as specified in Section 09 91 00, Painting.
	4. Seal all joints to provide a permanently watertight closure in accordance with Section 07 92 00, Joint Sealants.
	5. Clean exposed metal and plastic surfaces of unit skylight in accordance with manufacturer’s instructions as required for preventing deterioration and uneven weathering.
	6. Advise ENGINEER in writing of protection and surveillance requirements that CONTRACTOR shall provide, at no additional cost to OWNER, to ensure that unit skylights will be without deterioration or damage at the time of final inspection.
	7. Clean and polish inside and outside of plastic unit skylight within five days prior to date of Substantial Completion.


	3.3   FIELD QUALITY CONTROL
	A. Field Testing:
	1. After nominal cure of exterior joint sealants exposed to weather, test all exposed unit skylight joints for water leakage.
	2. Flood exposed joint with water from garden hose without nozzle held perpendicular to wall face, 2.0 feet from joint.  Hose shall discharge water at 30 pounds per square inch minimum pressure.  Move stream of water along joint at approximate rate of...
	3. Conduct test in presence of ENGINEER.
	4. Criteria for Acceptance: No evidence of leakage is allowed.
	5. Repair joints that fail test and re-test until satisfactory results are achieved.




	08 81 00 - Glass Glazing
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install glass glazing.
	2. Extent of glass glazing is shown.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the glass glazing Work.

	A.
	C. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.
	2. Section 08 11 13, Hollow Metal Doors and Frames.
	3. Section 08 11 16, Aluminum Doors and Frames.
	4. Section 08 16 13, Fiberglass Reinforced Plastic Doors and Frames.
	5. Section 08 51 13, Aluminum Windows.
	1.
	1.
	6. Section 10 28 05, Toilet and Bath Accessories.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Architectural Manufacturers Association, (AAMA).
	a. AAMA 800, Voluntary Specifications and Test Methods for Sealants.

	2. American National Standards Institute, (ANSI).
	a. ANSI Z97.1, Safety Glazing Materials Used in Buildings.
	b. ANSI/ASTM E 774, Specification for Classification of the Durability of Sealed Insulating Glass Units.
	c. ANSI/ASTM E 1300, Practice for Determining Load Resistance of Glass in Buildings.

	3. American Society of Civil Engineers, (ASCE).
	a. ASCE 7, Minimum Design Loads for Buildings and Other Structures.

	4. American Society for Testing and Materials, (ASTM).
	a. ASTM C 509, Specification for Elastomeric Cellular Performance Gasket and Sealing Material.
	b. ASTM C 719, Test Method for Adhesion and Cohesion of Elastomeric Joint Sealants under Cyclic Movement (Hockman Cycle).
	c. ASTM C 793, Test Method for Effects of Laboratory Accelerated Weathering on Elastomeric Joint Sealants.
	d. ASTM C 794, Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants.
	e. ASTM C 864, Specification for Dense Elastomeric Compression Seal Gaskets, Setting Blocks, and Spacers.
	f. ASTM C 920, Specification for Elastomeric Joint Sealants.
	g. ASTM C 1021, Practice for Laboratories Engaged in Testing of Building Sealants.
	h. ASTM C 1036, Specification for Flat Glass.
	i. ASTM C 1048, Specification for Heat-Treated Flat Glass-Kinds HS, Kind FT Coated and Uncoated Glass.
	j. ASTM C 1087, Determining Compatibility of Liquid-Applied Sealants with Accessories Used in Structural Glazing Systems.
	k. ASTM C 1115, Specification for Dense Elastomeric Silicone Rubber Gaskets and Accessories.
	l. ASTM C 1172, Specification for Laminated Architectural Flat Glass.
	m. ASTM C 1249, Guide for Secondary Seal for Sealed Insulating Glass Units for Structural Sealant Glazed Applications.
	n. ASTM C 1281, Specification for Preformed Tape Sealants for Glazing Applications.
	o. ASTM C 1330, Specification for Cylindrical Sealant Backing for Use with Cold Liquid-Applied Sealants.
	p. ASTM D 412, Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension.
	q. ASTM D 624, Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
	r. ASTM D 2240, Test Method for Rubber Property-Durometer Hardness.
	s. ASTM E 548, Guide for General Criteria Use for Evaluating Laboratory Competence.

	5. Code of Federal Regulations, (CRF).
	a. 16 CFR, Consumer Product Safety Commission, CPSC Part 1201, Safety Standard for Architectural Glazing Materials.

	6. Glass Association of North America, (GANA).
	a. GANA, Glazing Manual.
	b. GANA, Laminated Glass Design Guide.
	c. GANA, Glass Tempering Division, GTA 95-1-31, Specification for Decorative Architectural Flat Glass.

	7. Lawrence Berkeley National Laboratory National Technical Information Service, (LBL).
	a. LBL-35298 Window 4.1, “A PC Program for Analyzing the Thermal Performance of Fenestration Products.”

	8. National Fire Protection Association, (NFPA).
	a. NFPA 80, Standard for Fire Doors and Fire Windows.
	b. NFPA 252, Standard Methods of Fire Tests of Door Assemblies.
	c. NFPA 257, Standard on Fire Tests for Window and Glass Block Assemblies.

	9. National Fenestration Rating Council, (NFRC).
	a. NFRC 100, Procedure for Determining Fenestration Product U-Factors.
	b. NFRC 200, Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence.
	c. NFRC 300, Procedures for Determining Solar Optical Properties of Simple Fenestration Products.

	10. National Glass Association, (NGA).
	a. NGA, Glazier Certification Program.

	11. Primary Glass Manufacturers Council, (PGMC).
	a. PGMC Specifiers' Guide to Architectural Glass.

	12. Sealed Insulating Glass Manufacturers Association, (SIGMA).
	a. SIGMA TM-3000-90, Vertical Glazing Guidelines and TB-3001-90, Sloped Glazing Guidelines.

	13. Underwriters' Laboratories, Inc., (UL).
	a. UL Building Materials Directory.



	1.3   QUALITY ASSURANCE
	A. Primary Glass Manufacturer and Glazing Materials Manufacturer Qualifications:
	B. Fabricator Qualifications:
	1. Provide laminated and insulating glass fabrications from fabricators who are licensed by primary glass manufacturer to produce specified units and with documented skill and successful experience in this type of Work and who agree to employ only tra...
	2. Provide laminated and insulating glass fabrications from fabricators who are members of GANA or SIGMA and participate in certification programs.
	3. Obtain laminated and insulating glass fabrications from fabricators who will, if required, send a qualified technical representative to the Site, for the purpose of assisting ENGINEER with opinions on the acceptability of materials and installation...

	A.
	A.
	A.
	C. Installer's Qualifications:
	1. The installer of the glass glazing materials shall be a firm with documented skill and successful experience in the installation of the types of materials required and who agrees to employee only tradesmen who are trained, skilled and have successf...
	2. Submit records of experience and certifications to ENGINEER.

	D. Glass Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the testing specified, as documented according to ASTM E 548.
	E. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct testing specified, as documented according to ASTM E 548.
	F. Source Limitation: All materials provided under this Section shall be obtained from a single supplier or manufacturer who, with CONTRACTOR, shall assume full responsibility for the completeness of the Work. The supplier or manufacturer shall be the...
	G. Regulatory Requirements:
	1. Wherever a fire-resistance-rating classification is shown or scheduled for doors or windows, (1-hour, 2-hour, 3-hour), provide glass complying with the requirements specified and established by UL, NFPA and other governing authorities having jurisd...
	2. Safety Glass: Comply with ANSI Z97.1, with label on each piece of glass as required by governing authorities having jurisdiction.

	H. Codes: Comply with applicable requirements of codes referenced in Section 01 42 00, References.

	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Plans and elevations showing location of each type and kind of glass specified and details of glazing system. Include manufacturer's recommendations for glazing.
	b. Dimensions and details of manufacturer's glue line thickness and bite dimensions and verifications.

	2. Product Data:
	a. Copies of manufacturers' specifications, "Spec-Data" sheets, installation instructions for each type of glass, glazing sealant or compound, gasket and associated miscellaneous material and all recommended installation precautions for required mate...
	b. Structural performance calculations indicating that detailing and fabrication have been based on the results of the required analysis and performance criteria specified.

	3. Delegated design Submittals:
	a. Structural silicone sealant performance features and calculations indicating sealant joints have been detailed and fabricated in compliance with silicone sealant manufacturer’s recommended guidelines for dissimilar metal adhesion. Structural and ot...

	1.
	1.
	1.
	4. Samples:
	a. 12-inch square samples of each type of glass required.
	a.
	a.
	a.
	b. Insulating glass samples need not be hermetically sealed, but edge construction, wavelength-selective interlayer and low-E coatings shall be included and identified. Include specially prepared samples with each interlayer film product's identity ma...
	a.
	a.
	a.
	c. Submit 12-inch long samples of each color for each type of exposed-to-view glazing sealant and gasket. Install sample between two strips of material similar to, or representative of, channel surfaces where sealant or gasket will be used, held apart...
	d. Review of samples by ENGINEER will be for color, texture and pattern only. Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a.
	a.
	a.
	a. Wavelength-selective or low-E glass fabricator shall provide a letter of compliance verifying performance characteristics of each glass unit.
	b. Certification that all glass materials subject to the applicable standards of the CPSC are in compliance. The certification shall be issued in conformance with procedures stated in the standard.
	c. Include primary glass manufacturer's and fabricator’s published data, and letters of certification, based on certified test laboratory reports, indicating that each material complies with specified requirements and is acceptable for the application...
	d. Certification that fabricated products comply with manufacturer's published performance.
	e. Age of silicone sealant.

	2. Test Reports:
	a. Certified laboratory test reports for required performance tests in compliance with ASTM E 548.
	a.
	a.
	a.
	b. Provide wavelength-selective insulating glass or low-E glass manufacturer's computer-aided sheet engineering analysis to determine deflection and rabbet depth for individual applications, specified loadings, performance requirements, support crite...
	c. Wavelength-selective polyester film insulating glass or low-E glass fabricator’s computer performance analysis of each glass configuration including argon-filled interlayers for insulating glass units.
	a.
	a.
	a.
	d. Adhesion and compatibility test report from glazing sealant manufacturer indicating glazing sealants were tested for adhesion to glazing channel substrates and for compatibility with glass and other glazing material.
	e. Performance analysis of each configuration of insulating glass incorporating wavelength selective interlayer or low E coating using LBL-35-298, Window 4.1.

	3. Qualifications Statements:
	a. Fabricator.
	a.
	b. Installer.


	C. Closeout Submittals: Submit the following:
	1. Warranty Documentation:


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Protect glass glazing materials according to manufacturer’s and fabricator’s written instructions to prevent damage to glass glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	3. For insulating glass that will be exposed to substantial altitude changes, comply with insulating glass fabricator’s written recommendations for venting and sealing to avoid hermetic seal ruptures.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...


	1.1
	1.1
	1.1
	1.6  SPECIAL WARRANTIES
	A. General: The special warranties specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by CONTR...
	B. Special Warranties:
	1. Laminated Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to benefit of OWNER, agreeing to replace, for a period of five-years from the date of Substantial Completion, glass units that show deterioration, as spe...
	2. Insulating Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to the benefit of OWNER, agreeing to replace, for a period of ten-years from the date of Substantial Completion, glass that shows signs of deterioration...
	1.
	1.
	1.
	3. Structural Silicone: Provide structural silicone manufacturer’s twenty-year limited adhesion warranty and non-staining warranty for silicone structural adhesive, commencing from the date of Substantial Completion. Perform all testing required to ac...



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria: For glass performance, manufacture, size, type, construction and thickness, comply with the following:
	1. Provide glass glazing systems capable of withstanding normal thermal movements and wind and impact loads without failure, including loss or glass breakage attributable to defective manufacture, fabrication, or installation; failure of sealants (bot...
	2. Normal Thermal Movement: Provide glass that allows for thermal movements resulting from a maximum temperature range of 120 F in ambient and 180 F surface temperature acting on glass framing members and glazing components. Base structural performanc...
	3. Comply with requirements of Consumer Product Safety Commission, Part 1201, Safety Standards for Architectural Glazing Materials, for all the Work.
	4. Structural Performance: Provide structural calculations for analysis of required glass thicknesses for glass lites shown, that are used to establish final fabricating and detailing requirements. Indicate compliance with the following minimum criter...
	a.
	a.
	a.
	a. Project Wind Speed: 70 miles per hour based on ASCE 7 and the other governing authorities having jurisdiction at the Site.
	b. Importance Factor: Category 1; Iw = 1.15; Design Factor: 1.15.
	c. Exposure Category: Exposure C; Ce = 1.13.
	d. Wind Stagnation Pressure: qs = 12.6 psf.
	e. Long-Duration Loading: One month.
	f. Short-Duration Loading: Sixty seconds, based on three-second gust speed.
	g. Probability of Breakage for Vertical Glazing: Eight lites per 1,000 under wind action.
	h. Maximum Lateral Deflection: For glass supported on all four edges, provide thickness required to limit center deflection at design wind pressure to 1/50 times the short side length or 1-inch, whichever is less.

	5. Glass thicknesses shown are minimums. Confirm glass thicknesses by analyzing Project structural loadings and in-service conditions using glass manufacturer's recommended load tables and other structural performance criteria specified. Where manufac...
	1.
	1.
	1.
	6. Test sealant in accordance with sealant manufacturer’s recommendations.
	1.
	1.
	1.
	7. Provide each configuration of insulating glass incorporating wavelength-selective interlayers or low-E coatings.
	8. Glazing Sealant System Compatibility:
	a. Glazing sealants shall be compatible with the channel surfaces, joint fillers, insulating glass sealing system, laminated glass interlayer material and other materials in contact with the glazing channel in compliance with ASTM C 1087.
	a.
	a.
	a.
	b. Provide insulating glass secondary sealant system compatible with structural silicone glazing system and in compliance with ASTM C 1249.
	c. Provide only materials and manufacturer's recommended variation of the specified materials, which are known to be fully compatible with the actual installation conditions, as shown by manufacturer's published data or certification submitted to EN...

	9. Adhesion of Elastomeric Joint Sealants: Comply with ASTM C 793 and ASTM C 794.
	10. Center-of-Glass U-Values: NFRC 100 methodology using LBL-35298 WINDOW 4.1 computer-aided software design, expressed as Btu/square foot by height by degree F.
	11. Center-of-Glass Solar Heat Gain Coefficient: NFRC 200 methodology using LBL-35298 WINDOW 4.1 computer-aided software design.
	12. Solar Optical Properties: NFRC 300.

	A.
	A.
	A.
	B. Definitions:
	1. Interspace: The space between lites of an insulating glass unit that contains dehydrated air or a specified gas.
	2. Deterioration of Coated Glass: Defects that develop from normal use, that are attributed to the manufacturing process, and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer’s wr...
	3. Deterioration of Laminated Glass: Defects that develop from normal use, that are attributed to the manufacturing process, and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer’s...
	4. Deterioration of Insulating Glass: Failure of the hermetic seal under normal use that is attributed to the fabricating process or incompatibility of sealants or mishandling during installation, and not to causes other than glass breakage and practi...


	1.1
	1.1
	1.1
	2.2  GLASS
	A.
	A.
	A.
	A. Clear, Float Glass:
	1. Uncoated, Monolithic, Clear, Float Glass: Provide clear glass in compliance with ASTM C 1036, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select); 1/4-inch thick, minimum.
	2. Products and Manufacturers: Provide one of the following:
	a. Clear Float Glass by PPG Industries, Incorporated.
	b. Clear Float Glass by Pilkington Libbey-Owens-Ford Company.
	c. Or equal.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Clear, Fully Tempered, Float Glass:
	1. Uncoated, Monolithic, Clear, Fully Tempered, Float Glass: Provide clear glass, with roll-wave distortion parallel to bottom edge of glass, in compliance with ASTM C 1048, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select...
	2. Provide heat-strengthened glass that has been heat-strengthened by manufacturer's special process (after cutting to final size,) to achieve a flexural strength of up to five times that of annealed glass strength; 1/4-inch thick, minimum.
	3. Products and Manufacturers: Provide one of the following:
	a. Herculite Clear by PPG Industries, Incorporated.
	b. Fully Tempered Clear Glass by Guardian Industries, Corporation.
	c. Or equal.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Clear, Pyrolytic-Coated, Float Glass:
	1. Coated, Monolithic, Clear, Float Glass: Provide clear float glass with solar-reflective metallic-oxide coating applied by pyrolytic deposition during initial manufacture in compliance with ASTM C 1036, Type I (transparent glass, flat), Class 1 (cle...
	2. Physical Properties:
	a.
	a.
	a.
	a. Tint Color: Clear.
	b. Visible Light Transmittance: 49 to 72 percent.
	c. Solar Heat Gain Coefficient: 0.40 to 0.41.
	d. Outdoor Visible Light Reflectance: Nine to ten percent.
	e. Shading Coefficient: 0.47.

	3. Products and Manufacturers: Provide one of the following:
	a. Soloarban® Low-E Glass by PPG Industries, Incorporated.
	a.
	b. Energy Advantage Low-E Clear Float Glass by Pilkington Libbey-Owens- Ford Company.
	c. Or equal.


	A.
	A.
	A.
	D. Clear, Insulating, Float Glass Units:
	1. Uncoated, Monolithic, Clear, Float Glass: Provide clear glass in compliance with ASTM C 1036, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select).
	2. Insulating Glass Units: Provide preassembled units consisting of two lites of glass separated by a dehydrated interspace, and complying with ASTM E 774 for Class C units, permanently and hermetically sealed together at edges with spacers and sealant.
	3. System Sealing: Dual seal with polyisobutylene primary sealant and silicone secondary sealant, complying with ASTM C 1249.
	4. Overall Unit Thickness and Thickness of Each Lite:
	a. Overall Thickness: 1-inch.
	b. Each Lite: 1/4-inch.

	5. Physical Properties:
	a.
	a.
	a.
	a. Exterior Appearance: Clear.
	b. Visible Light Transmittance: 78 percent, minimum.
	c. Solar Heat Gain Coefficient: 0.70.
	d. Outdoor Visible Light Reflectance: 15 percent.
	e. Shading Coefficient: 0.81.
	f. Winter Nighttime U-value: 0.48.
	g. Summer Daytime U-value: 0.55.

	6. Products and Manufacturers: Provide one of the following:
	a. Clear Twindow by PPG Industries, Incorporated.
	b. Clear Thermopane by Pilkington Libbey-Owens-Ford Company.
	c. Or equal.
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	2.3  GLAZING SEALANTS, TAPES AND GASKETS
	A. General:
	1. Colors: Provide black or other natural color wherever no other color is available. Wherever material is not exposed-to-view, provide manufacturer's standard color, which has the best overall performance characteristics for the application shown.
	a.
	a.
	a.
	a. Provide manufacturer's standard colors as shown or, if not shown, provide color selected by ENGINEER from manufacturer's standard colors to either blend or contrast with adjoining surfaces.
	b. Provide custom colors, as selected by ENGINEER.

	2. Hardness specified is intended to indicate the general range necessary for overall performance. Submit glazing and sealant manufacturer’s recommendations for actual hardness for each condition of installation and use. Except as shown or specified, ...
	a. 15 to 35 for elastomeric compounds and tapes used with rigid stops and frames for large glass sizes (in excess of 100 united inches). Provide material sufficiently hard to withstand exposure to abrasion and vandalism.
	b. 25 to 50 for rubber-like curing compounds used with rigid stops and frames for medium and small glass sizes (less than 100 united inches). Provide materials sufficiently hard to withstand impact of moving sash and doors.
	c. 35 to 60 for molded gaskets used with rigid stops and frames, depending upon strength needed for application or insertion of units.
	d. 75 to 80 for structural gaskets (not supported by stops).
	e. Non-Elastomeric Compounds: (Shore A not applicable) 2 to 12 mm penetration for 5.0 seconds of penetrometer needle on nominally cured compound, complying with ASTM D 2451.

	3. Provide size and shape of gaskets and preformed glazing units as recommended by the manufacturer and as indicated on approved Shop Drawings.
	4. Comply with ASTM C 920 and other requirements for each liquid-applied, chemically curing sealant specified.
	5. Where additional movement capability is specified, provide products with the capability, when tested for adhesion and cohesion under maximum cyclic movement, in compliance with ASTM C 719, to withstand the specified percentage change in the joint w...

	B. Preformed Butyl Rubber Back-Bedding Mastic Glazing Tape:
	1. Preformed tape of polymerized butyl or mixture of butyl and polyisobutylene with inert fillers with built-in spacer of synthetic rubber, solvent-based with minimum 95 percent solids, non-sag consistency, tack-free time of 24 hours or less, paintabl...
	2. Products and Manufacturers: Provide one of the following:
	a. Polyshim II Glazing Tape by Tremco, Incorporated.
	b. Or equal.


	C. Dense Compression Wedge Gaskets:
	1. Provide molded or extruded, closed-cell silicone wedge gaskets in compliance with ASTM C 1115, Type C.
	2. Products and Manufacturers: Provide one of the following:
	a. Dense Silicone Wedge Gaskets SCR-900 by Tremco, Incorporated.
	b. Or equal.


	D. Exterior, One-Part, Silicone Rubber Sealant:
	1. Silicone rubber-based, one-part elastomeric sealant, complying with ASTM C 920, Type S, Grade NS, Class 25, Use NT, M, G, A and O.
	2. Products and Manufacturers: Provide one of the following:
	a. Spectrem I by Tremco, Incorporated.
	b. 863 Architectural Silicone Sealant by Pecora Corporation.
	c. Or equal.


	E. Structural Silicone Sealant:
	1. Provide a one-component, self-priming, shelf-stable, neutral-cure, elastomeric adhesive complying with ASTM C 920, Type S, Grade NS, Class 25, Use NT, G and A, and specifically formulated for silicone structural glazing complying with the following...
	2. Durometer Hardness, Shore A, points; ASTM D 2240: 27 to 40.
	3. Ultimate Tensile, ASTM D 412: 225 to 350 psi.
	4. Ultimate Elongation, ASTM D 412: 525 to 550 percent.
	5. Tear Strength, Die B; ASTM D 624: 40 to 49 ppi.
	6. Peel Strength, ASTM C 794: 30 to 40 ppi.
	7. Products and Manufacturers: Provide one of the following:
	a. DOW CORNING 995 Silicone Structural Adhesive by Dow Corning Corporation.
	b. 895 Silicone by Pecora Corporation.
	c. Or equal.



	2.4   MISCELLANEOUS GLAZING MATERIALS
	A. General: Provide products of material, size, and shape complying with referenced glazing standards, requirements of manufacturers of glass glazing materials for applications shown, and approved Shop Drawings. Provide materials with a proven record ...
	B. Setting Blocks: Elastomeric material, 80 to 90 Shore A durometer hardness, with proven compatibility with sealants used in the Work and as recommended by the glass manufacturer.
	C. Spacers and Edge Blocks: Elastomeric blocks or continuous extrusions, with a Shore A durometer hardness recommended by glass manufacturer to maintain lites in place and to limit lateral movement for installation shown, and with proven compatibilit...
	D. Cylindrical Glazing Sealant Backing: Closed-cell or waterproof-jacketed rod stock of synthetic rubber or plastic foam complying with ASTM C 1330, Type O (open-cell material), proven to be compatible with sealants used, flexible and resilient, with ...
	E. Cleaners, Primers and Sealers: Type recommended by sealant, gasket and glass manufacturer.

	2.5   FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS
	A. Glass manufacturer's recommended glazing channel dimensions are intended to provide for necessary minimum bite on the glass, minimum edge clearance and adequate sealant thicknesses, with reasonable tolerances. CONTRACTOR shall be responsible for co...

	1.1
	1.1
	1.1
	2.6  TOLERANCES
	A. Allowable Tolerances: Provide fully tempered and heat-strengthened glass, formed by horizontal roller-hearth process, free of tong marks, and not exceeding the following flatness tolerances (either face, any direction, any location) based on 1/4-in...
	1. For 12-inch Run: 1/16-inch bow.
	2. For 3-foot Run: 1/8-inch bow.
	3. For 7-foot Run: 1/4-inch bow.
	4. For 10-foot Run: 3/8-inch bow.


	2.7   SOURCE QUALITY CONTROL
	A. To the greatest extent possible, provide each type of glass glazing materials from one manufacturer.
	B. Providing insulating glass with a certified Class A rating according to SIGMA.
	C. Obtain glass and sealant test results for product test reports from qualified testing agencies regularly engaged in the business of testing glass and sealant products.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the framing and glazing channel surfaces, backing, removable stop design, and the conditions under which the glass glazing is to be performed, and notify ENGINEER, in writing, of any conditions detrimental to the proper and...

	3.2   PREPARATION
	A. Clean the glazing channel, or other framing members to receive glass, immediately before glazing. Remove coatings, which are not firmly bonded to the substrate. Remove lacquer from metal surfaces wherever elastomeric sealants are used.
	B. Apply primer or sealer to joint surfaces wherever recommended by sealant and glass manufacturer.

	1.1
	1.1
	1.1
	3.3  INSTALLATION
	A. General:
	1. Comply with combined recommendations of glass, window and glazing products manufacturers and other materials used in glazing, except where more stringent requirements are shown or specified, and as shown on approved Shop Drawings.
	2. Comply with GANA, Glazing Manual, except as shown and specified otherwise, and except as specifically recommended otherwise by the manufacturers of the glass glazing materials, as accepted by ENGINEER on approved Shop Drawings.
	3. Inspect each piece of glass immediately before installation, and remove from Site all that have observable edge damage or face imperfections.
	4. Unify appearance of each series of lights by setting each piece to match others as nearly as possible. Inspect each piece and set with pattern, draw and bow oriented in the same direction as other pieces.
	5. Cut and install tinted and reflective glass as recommended in manufacturer's technical bulletin as provided on approved Shop Drawings.
	6. Install sealants as recommended by sealant manufacturers, and as recommended on approved Shop Drawings.
	7. Do not attempt to cut, seam, nip or abrade glass on Site, which is tempered, heat strengthened, or coated.
	8. Do not proceed with installation of liquid glazing sealants under adverse weather conditions, or when temperatures are below or above manufacturer's recommended limitations for installation.
	9. Proceed with glazing only when forecasted weather conditions are favorable to proper cure and development of high early bond strength. Wherever channel action is affected by ambient temperature variations, install glazing sealants only when tempera...
	10. Coordinate the installation of the glass glazing Work with the Progress Schedule in order to avoid delay of Project.

	B. Tape and Sealant Glazing:
	1. Place setting blocks in sill rabbets, sized and located to comply with referenced glazing publications. Set blocks in thin course of compatible sealant for heel bead.  Position glass on setting blocks and press against tape for full contact.
	2. Provide spacers for glass lites where the length plus width is larger than 4 foot-2 inches. Locate spacers directly opposite each other on both inside and outside faces of glass. Install correct size and spacing to preserve required face clearances...
	3. Provide 1/8-inch minimum bite for spacers on glass and use thickness equal to sealant width. With glazing tape, use thickness slightly less than final compressed thickness of tape.
	4. Provide edge spacers are shown on approved Shop Drawings and as required to prevent glass lites from moving sideways in glazing channel.
	5. Cut glazing tape to length and set against permanent stops. Install horizontal strips first, extending over width of opening, before applying vertical strips.
	6. Remove paper backing from tape. Place glazing tape on free perimeter of glass. Install tapes continuously. Do not stretch tape to make them fit openings. Place joints in tapes at corners of openings with adjoining lengths butted together, not lappe...
	7. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops. Start gasket applications at corners and work toward cente...
	8. Install removable stop, avoiding displacement of tape, and exert pressure on tape for full continuous contact. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline ...
	9. Clean and trim excess glazing materials from the installation, and eliminate stains and discolorations.
	10. Where wedge-shaped gaskets are driven into one side of the channel to pressurize the sealant or gasket on the opposite side, provide adequate anchorage to ensure that gasket will not "walk" out when subjected to dynamic movement. Anchor gasket to ...
	11. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended on approved Shop Drawings and to prevent corners from pulling away; seal corner joints and butt joints with sealant as recommended by gasket manufacturer and as...

	C. Dry Gasket Glazing: Install glass in gaskets as recommended by the glass and window manufacturer. Refer to Section 08 11 13, Hollow Metal Doors and Frames, Section 08 11 16, Aluminum Doors and Frames, Section 08 14 00, Wood Doors, Section 08 16 13,...
	D. Structural Sealant Glazing: Install glass using a system of structural silicone sealants as recommended by the glass and sealant manufacturers. Refer to Section 08 41 13, Aluminum Storefronts .
	A.
	E. Cure glazing sealants and compounds in compliance with manufacturer's instructions and recommendations, to obtain high early bond strength, internal cohesive strength and surface durability.
	F. The installer shall advise CONTRACTOR of procedures required for the protection of glass glazing sealants and compounds during the construction period, so that they will be without deterioration or damage, other than normal weathering, at the time ...
	G. Furnish specific instructions on the precautions and provisions required to prevent glass damage resulting from the alkaline wash from concrete surfaces and similar sources of possible damage.
	H. Protect exterior glass from breakage immediately upon installation, by attachment of crossed streamers to framing held away from glass. Do not apply markers of any type to surfaces of glass.
	I. Remove and replace glass, which is broken, chipped, cracked, abraded or damaged in other ways during the construction period, including natural causes, accidents and vandalism.
	J. Maintain glass in a reasonably clean condition during construction, so that it will not be damaged by corrosive action and will not contribute (by wash-off) to the deterioration of glazing materials and other work.
	K. Remove non-permanent labels and wash and polish glass on both faces not more than four days prior to Substantial Completion. Comply with glass manufacturer's recommendations for cleaning.

	3.4   FIELD QUALITY CONTROL
	A. Watertight and airtight installation of each piece of glass is required, except as otherwise shown. Each installation must withstand normal temperature changes, wind loading, impact loading (for operating sash and doors) without failure of any kind...
	B. After nominal cure of exterior glazing sealants, which are exposed to the weather, test for water leaks. Flood the joint exposure with water directed from a 3/4-inch hose held perpendicular to wall face, 2 foot-0 inches from joint, connected to a w...
	C. Test approximately five percent of total glazing system, in locations which are typical of every joint condition, and which can be inspected easily for leakage on opposite face. Conduct tests in the presence of ENGINEER, who will determine the actu...
	D. Repair glazing installation at leaks or, if leakage is excessive, replace glazing sealants as directed by ENGINEER.
	E. Wherever nature of observed leakage indicates the possibility of inadequate glazing joint bond strength, ENGINEER may direct that additional testing be performed at a time when joints have been fully cured, followed by natural exposure through both...
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	08 90 00 - Louvers and Vents
	PART 1 -  GENERAL
	1.1       DeCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all louvers and vents Work.
	2. Extent of louvers and vents Work is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. 6-inch fixed, extruded-aluminum louvers.
	a.
	a.
	a.
	b. Sill extensions, bird screens, and other miscellaneous trim, fasteners, supports and other accessories.
	a.
	a.
	a.
	a.
	c. Polyvinylidene fluoride finish.


	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with the louvers and vents Work.
	2. Verify size, location and placement of louver and vents prior to fabrication, wherever possible.  Coordinate field measurements and Shop Drawings with fabrication and shop assembly to minimize field adjustments, splicing, mechanical joints and fiel...

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.


	1.1
	1.1
	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM B 117, Practice for Operating Salt Spray Apparatus.
	b. ASTM D 522, Test Methods for Mandrel Bond Test of Attached Organic Coatings.
	c. ASTM D 523, Test Method for Specular Gloss.
	d. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	e. ASTM D 2244, Test Method for Calculation of Color Differences from Instrumentally Measured Color Coordinates.
	f. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	g. ASTM D 3363, Test Method for Film Hardness by Pencil Test.
	h. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.



	1.3   QUALITY ASSURANCE
	A. Performance Criteria: Comply with Sheet Metal and Air Conditioning Contractor's National Association, Architectural Sheet Metal Manual, recommendations for fabrication, construction details, and installation procedures, except as otherwise shown on...
	B. Component Supply and Compatibility:
	1. Obtain each separate type of louver and vents from a single supplier and from a single manufacturer.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following
	1. Shop Drawings:
	a. Include plans, elevations, sections, details and attachments to other work.  Show blade profiles, angles and spacing.
	a.
	a.
	a.
	b. Wiring Diagrams: Power, signal, and control wiring for motorized adjustable louvers.

	2. Product Data:
	a. Copies of manufacturer's material specifications, recommended written installation instructions and manufacturer's specifications showing

	1.
	1.
	1.
	1.
	1.
	1.
	3. Delegated Design Submittals:
	a. For installed louvers and vents indicated to comply with design loads, include structural analysis data signed and sealed by a Registered Professional Engineer licensed in the State of Ohio, who is responsible for their preparation.

	1.
	1.
	1.
	4. Samples: For units with factory-applied color finishes.
	a. Cut-a-way samples of corner section of each type of louver made from 12-inch lengths of full size components and showing the proposed details of joinery, anchorage, movement, glazing, flashing and drainage and with specified finish, prior to fabric...

	5. Engineer reserves the right to require samples demonstrating design, detailing and fabrication techniques and workmanship for each auxiliary louver component and accessory, before fabrication proceeds.
	a.
	a.
	a.
	a. Provide polyvinylidene fluoride coating manufacturer's complete color charts showing all colors and finishes, including custom, special and premium colors, available from the manufacturer.
	b. Where normal color and texture variations are to be expected, include three or more 12-inch by 12-inch by 1/16-inch aluminum plates, painted as specified, to show the range of such variations.  Provide minimum possible color range variation.  Engin...
	a.
	a.
	a.
	c. Provide anodized finish manufacturer's complete color charts.
	d. One of each type fastener employed, with statement of intended use.
	e. Samples will be reviewed by ENGINEER for materials, fabrication techniques, proposed system components, workmanship and color.  Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Source Quality Control Submittals:


	1.5   PROJECT CONDITIONS
	A. Field Measurements: Verify louver openings by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.6   WARRANTY
	A. Provide written warranty agreeing to replace louver and vent Work which fails in materials or workmanship within three years of the date of Final Acceptance.  Failure of materials or workmanship shall include, but is not limited to, excessive leaka...
	A.
	A.
	B. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of Final Acceptance, to the extent that such shall cr...
	C. In the event that the polyvinylidene fluoride based coating fails to meet the specified standards, the manufacturer shall, at his own expense, replace or field paint, as directed by ENGINEER, all areas affected by the failure.  In the event that re...
	D. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.


	PART 2 -  PRODUCTS
	2.1   LOUVER AND VENTS PERFORMANCE REQUIREMENTS
	A.
	A.
	A.
	A. Structural Performance: Provide louvers and vents capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or me...
	1.
	1.
	1.
	1. Wind Loads: Determine loads based on a uniform pressure of 30 lbf/sq.ft., acting inward or outward.
	1.
	1.

	B. Seismic Performance: Provide louvers capable of withstanding the effects of earthquake motions determined according to the Ohio Building Code and ASCE 7, “Minimum Design Loads for Buildings and Other Structures”: Section 9, “Earthquake Loads”.
	1.
	1.
	1.
	1. Seismic Design Criteria: (--1--).

	C. Thermal Movements: Provide louvers that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of connectio...
	1. Temperature Change (Range): 20 F, ambient; 120 F, material surfaces.
	1.
	1.

	D. Airborne Sound Transmission Loss: Provide acoustical louvers complying with airborne sound transmission loss ratings indicated, as demonstrated by testing manufacturer's stock units identical to those specified, except for length and width accordin...

	2.2   MATERIALS
	A.
	A.
	A.
	A. Aluminum Sheet: ASTM B 209, Alloy 5005 with temper as required for forming or as otherwise recommended by the metal producer to provide the required finish.
	B. Aluminum Extrusions: ASTM B 221, Alloy 6063-T52.
	C. Fastenings: Use same material as items fabricated.  Provide types, gages and lengths to suit unit installation conditions.  Use Phillips flat-head machine screws for exposed fasteners, unless otherwise specified.  Use continuous aluminum closure an...
	D. Post-installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made from stainless-steel components, with capability to sustain, without failure, a load equal to four times the loads imposed, for concrete, or six times the ...
	E. Protection of aluminum from dissimilar materials shall conform to Section 09 91 00, Painting.

	2.3   FABRICATION, GENERAL
	A. Assemble louvers and vents in factory to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	A.
	A.
	B. Vertical Assemblies: Where height of louver and vent units exceeds fabrication and handling limitations, fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
	1. Continuous Vertical Assemblies: Fabricate units without interrupting blade-spacing pattern, unless horizontal mullions are shown.

	C. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	D. Fabricate frames, including integral sills, to fit in openings of sizes as shown, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	1. Frame Type: Channel, unless otherwise shown and as specified.

	A. Include supports, anchorages, and accessories required for complete assembly.
	A.
	E.
	F. Provide vertical mullions of type and at spacing shown, but not more than recommended by manufacturer, or 72-inches on centers, whichever is less.
	1. Fully Recessed Mullions: Where shown, provide mullions fully recessed behind louver blades.  Where length of louver exceeds fabrication and handling limitations, fabricate with close-fitting blade splices designed to permit expansion and contraction.
	1.
	1.
	1.
	2. Semi-recessed Mullions: Where shown, provide mullions partly recessed behind louver blades so louver blades appear continuous.  Where length of louver exceeds fabrication and handling limitations, fabricate with interlocking split mullions and clos...
	1. Exposed Mullions: Where shown, provide units with exposed mullions of same width and depth as louver frame.  Where length of louver exceeds fabrication and handling limitations, provide interlocking split mullions designed to permit expansion and c...
	1.
	3.

	G. Where shown, provide subsills made of same material as louvers.
	H. Join frame members to each other and to fixed louver blades with fillet welds concealed from view, unless otherwise shown or size of louver assembly makes bolted connections between frame members necessary.

	1.1
	1.1
	1.1
	2.4   FIXED, EXTRUDED ALUMINUM LOUVERS
	A.
	A.
	A.
	A. Furnish 6-inch fixed louvers where shown, or scheduled.  Drainable blades shall incorporate a front lip gutter and recessed second gutter, both of which direct water to jamb and mullion drains.
	B. Free Area Velocity: Maximum 960 feet per minute free area velocity at a pressure drop of not more than 0.17-inches water gage carrying less than 0.01 ounces of water per square foot of free area.
	C. All blades shall be 0.081-inch thick.  Provide all blades with integral drainage trough along edge of blades.  Frame shall be 0.125-inches thick.  Mullions shall be of the sliding interlock type.
	A. Free Area: Not less than 7.3 square feet for a 48-inch by 48-inch high louver.
	A.
	D.
	E. Provide louver supports designed to carry 30 pounds per square foot wind load.
	A.
	A.
	A.
	F. Install gravity backdraft damper and louver screen behind the louver.
	G. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1.
	1. No. A6177 by Construction Specialties, Incorporated.
	1.
	1.
	1.
	2. No. K6776 by the Airolite Company.
	3. Or equal.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 FINISHES
	A. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded material.  Provide the following four coat finish sy...
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat, 1.0-mils thick.
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand Spray for extrusions and fuse at a peak metal temperature of 440 F for a dry film t...
	5. Apply clear fluoropolymer topcoat to provide a dry film thickness of 0.4 to 0.8-mils.  The entire four coat system shall have a dry film thickness of 2.6- mils, minimum.
	6. Provide the following physical properties, as proven by appropriate and recognized laboratory test methods acceptable to ENGINEER:
	a. Weathering, ASTM D 4214: Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244: No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	c. Humidity Resistance, ASTM D 2247: No blisters after 3,000 hours.
	d. Salt Spray, ASTM B 117: Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	e. Dry Adhesion: No pick-off when tape tested over 1/16-inch cross hatch.
	f. Wet Adhesion: No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	g. Boiling Water Adhesion: No pick-off when tape tested over cross hatch area after one hour immersion in distilled boiling water.
	h. Water Immersion: No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80±10 F after 500 hours.
	i. Abrasion Resistance, ASTM D 968: Coefficient of abrasion of 67, minimum.
	j. Glass, ASTM D 523: 30±5 reflectivity at 60 F.
	k. Pencil Hardness, ASTM D 3363: HB-H minimum.
	l. Dry Film Thickness: Primer, 0.2 to 0.4-mils; barrier coat, 1.0-mils; color coating, 0.7 to 1.5-mils; clear top coat, 0.4 to 0.8-mils.
	m. Solvent Resistance: 100 Double MEK rubs, minimum.
	n. Flexibility, ASTM D 522: No cracking prior to metal fracture.
	o. Acid Resistance, ASTM D 1308: 16 hour spot test with five percent hydrochloric acid - no effect.
	p. Alkali Resistance, ASTM D 1308: 16 hour spot test with five percent sodium hydroxide - no effect.

	7. Provide the following colors:
	a. Full selection of manufacturer's standard, custom and premium colors for final selection by ENGINEER.
	b. ENGINEER will select custom special extended life premium colors for louvers and vent Work at time of Shop Drawing and Sample submission review.

	8. Products and Manufacturers: Provide one of the following:
	a. Duranar Metallic XL Specialty Color 4-System by PPG Industries Coatings and Resins Division, Incorporated.
	b. Or equal.
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	1.1
	2.6  LOUVER SCREENS
	A. Provide removable screens for all louvers.
	B. Fabricate screen frames of the same metal and finish as the louver units to which secured.  Provide frames consisting of extra heavy duty extruded 0.090-inch aluminum for permanently securing screen mesh.  Frames shall be rewirable.
	A.
	A.
	A.
	A.
	C. Provide bird screen, 1/2-inch square stainless steel wire, 0.063-inch diameter wire.
	D. Locate screens on inside face of louvers.  Secure screens to louver frames with machine screws, spaced at each corner and at 12-inches on centers.
	E. Provide minimum No. 8 stainless steel metal screws, unless larger screws are required by screen size.
	A. Provide cross bar screen reinforcement of same material and finish as louver which subdivides screens into maximum area of 50 square feet.
	A.
	A.
	F.
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	1.1
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	1.1
	2.7 SILL EXTENSION
	A. Gage and Finish: Same as louver.

	2.8   ATTACHMENT FRAME
	A. Gage and Finish: Same as louver.
	B. Size: As shown on the Drawings.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and his installer must examine the areas and conditions under which louvers and vents Work and associated items are to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Wo...

	3.2   PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions and directions for the installation of anchorages which are to be embedded in concrete or masonry construction.  Coordinate the delivery of such items to the Site.

	1.1
	1.1
	1.1
	3.3   INSTALLATION
	A. Locate and place louver units plumb, level and in proper alignment with adjacent work.
	B. Use stainless steel expansion bolt anchors with stainless steel washers and neoprene gaskets.  Use spring clips at all anchors to stop deflection of the louver frame.  Provide anchors spaced 2 feet-0 inches on centers.  Provide continuous aluminum ...
	C. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for sealants and joint fillers, as shown.
	D. Repair finishes damaged by cutting, welding, soldering and grinding operations required for fitting and jointing.  Restore finishes and prime coats of paint so that there is no evidence of corrective Work.  Return items which cannot be refinished i...
	E. Protection of Aluminum from Dissimilar Materials: Coat all aluminum surfaces in contact with dissimilar materials such as concrete, masonry, steel and other metals as specified in Section 09 91 00, Painting.

	3.4   FIELD QUALITY CONTROL
	A. Determine conformity of louver polyvinylidene fluoride finish to these Specifications, as follows:
	1. The manufacturer of the louver and vents shall set aside and label samples of the metal from each production lot for the job.  Protect samples from weather.
	2. Make sample louver and vent available at all times, for comparison with installed louver and vent Work as requested by OWNER, for the full time of the warranty.
	1. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2224.
	1.
	1.
	3.


	3.5   ADJUSTMENT AND CLEANING
	A. Set adjustable louver blades for uniform alignment in open and closed positions.
	B. Adjust louvers so moving parts operate smoothly.
	A.
	C. Louvers with dents, warps, gouges or scratches shall be replaced with new louvers, at no additional cost to OWNER.
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	09 21 16 - Gypsum Board Assemblies
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install gypsum board assemblies.  The Work also includes:
	a. Providing openings in gypsum board assemblies to accommodate the Work under this and other Sections, and building into gypsum board assemblies all items to be embedded in or penetrate gypsum board assemblies.
	a.
	a.
	a.
	b. Providing openings in gypsum board assemblies to accommodate work under other contracts and assisting other contractors in building into gypsum board assemblies all items furnished under other contracts to be embedded in or penetrate gypsum board a...

	2. Extent of gypsum board assemblies is shown.
	1.
	1.
	1.
	3. Types of products required include:
	a. Various types of interior wall and ceiling gypsum board.
	b. Various types of tile backing boards.
	c. Sound attenuation blankets.
	d. Joint reinforcement and finish system.
	e. Textured finishes.
	f. Sealant system for restriction of air, sound, or smoke passage through joints.
	g. Auxiliary materials, trim, and fasteners.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before gypsum board assemblies Work.
	2. Coordinate furnishing and installing products for maintaining fire-resistance rating of gypsum board assemblies at perimeters and penetrations where built-in and recessed items and transitions with other building components occur in the Work.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 2`1 05, Building Insulation.
	2. Section 07 92 00, Joint Sealants.
	1.
	3. Section 09 22 16, Non-Structural Metal Framing.
	4. Section 09 30 13, Ceramic Tiling.
	5. Section 09 91 00, Painting.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI A108.11, Interior Installation of Cementitious Backer Units.
	2. ANSI A118.9, Test Methods and Specifications for Cementitious Backer Units.
	3. ASTM C11, Terminology Relating to Gypsum and Related Building Materials and Systems.
	4. ASTM C423, Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	5. ASTM C475/C475M, Specification for Joint Compound and Joint Tape for Finishing Gypsum Board.
	6. ASTM C514, Specification for Nails for the Application of Gypsum Board.
	7. ASTM C665, Specifications for Mineral Fiber Blanket, Loose-Fill and Spray-Applied Insulation.
	8. ASTM C754, Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products.
	9. ASTM C834, Specification for Latex Sealants.
	10. ASTM C840, Specification for Application and Finishing of Gypsum Board.
	11. ASTM C919, Practice for Use of Sealants in Acoustical Applications.
	12. ASTM C954, Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs from 0.033-in. (0.84 mm) to 0.112-in (2.84mm) in Thickness.
	13. ASTM C1002, Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Metal Studs.
	14. ASTM C1047, Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base.
	15. ASTM C1177/C1177M, Specification for Glass Mat Gypsum Substrate for Use as Sheathing.
	16. ASTM C1178/C1178M, Specification for Coated Glass Mat Water-Resistant Gypsum Backing Panel.
	17. ASTM C1396, Specification for Gypsum Board.
	18. ASTM D578, Specification for Glass Fiber Strands.
	19. ASTM D3273, Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an Environmental Chamber.
	20. ASTM D4977, Test Method for Granule Adhesion to Mineral Surfaced Roofing by Abrasion.
	21. ASTM D5034, Test Method for Breaking Strength and Elongation of Textile Fabrics (Grab Test).
	22. ASTM D5035, Test Method for Breaking Force and Elongation of Textile Fabrics (Strip Method).
	23. ASTM D5420, Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen by Means of a Striker Impacted by a Falling Weight (Gardner Impact).
	24. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	25. ASTM E90, Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
	26. ASTM E119, Test Methods for Fire Tests of Building Construction and Materials.
	27. ASTM E413, Classification for Rating Sound Insulation.
	28. ASTM E488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	29. ASTM E695, Test Method of Measuring Relative Resistance of Wall, Floor and Roof Construction to Impact Loading.
	30. GA-214, Recommended Levels of Gypsum Board Finish.
	31. GA-216, Application of Gypsum Board.
	32. GA-530, Design Data.


	1.3  DEFINITIONS AND TERMINOLOGY
	A. Definitions: The following terms are defined for this Section and supplement the terms defined in the General Conditions:
	1. Level of Finish: The designated finish of gypsum board assemblies established in ASTM C840.

	B. Terminology:
	1. Terminology used in this Section is in accordance with ASTM C11, ASTM C754 and ASTM C840.
	2. The following words or terms are not defined but, when used in this Section, have the following meaning:
	a.  “Critical lighting” is strong side lighting from windows or surface-mounted light fixtures.
	b.  “Joint photographing” is the shadowing of finished joint areas through the surface decoration.
	c.  “Drywall primer” is paint material specifically formulated to fill pores and equalize the suction difference between gypsum board surface paper and the compound used on finished joints, angles, fastener heads, and accessories and over skim coats.
	d.  “Skim coat” is thin coat or joint compound, or material manufactured especially for this purpose, applied over the entire surface to fill imperfections in the joint Work, smooth the paper texture, and provide a uniform surface for decorating.  Exc...
	e.  “Spotting” is to cover fastener heads with joint compound.
	f.  “Texture” is decorative treatment on gypsum board surface.
	g.  “Texturing” is regular or irregular patterns typically produced by applying a mixture of joint compound and water, or proprietary texture materials including latex base texture paint, to a gypsum board surface previously coated with primer/sealer.



	1.4  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Provide gypsum board, accessories and trim manufactured by firms specializing in production of types of products specified, in compliance with reference standards listed in this Section.
	a.
	a.
	a.
	b. Provide gypsum board assemblies manufactured by firms that are members of the Gypsum Association (GA) and participate in GA’s certification programs.

	2. Installer:
	a. Engage a single installer that regularly performs gypsum board assemblies installation, with documented skill and successful experience in installing types of materials required; and that employs only tradesmen who are trained, skilled, and have su...
	b. Submit name and qualifications with the following information for at least three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the gypsum board assemblies.
	3) Quantity (area) installed.



	B. Component Supply and Compatibility:
	1. Furnish gypsum board assemblies materials from manufacturers who retains qualified technical personnel who will visit the Site for purpose of advising installer of proper procedures and precautions for using materials and who will assist ENGINEER w...
	2. Provide gypsum board assemblies materials from manufacturer who furnishes test certificates for published fire, sound, and structural data covering systems designed and constructed according to manufacturer’s published specifications.
	3. Furnish gypsum board assemblies materials from manufacturers whose products comply with GA-235.

	A.
	A.
	A.
	C. Regulatory Requirements:
	1. Where fire resistance classification (four-hour, three-hour, and similar designations) is shown or scheduled which includes gypsum board assemblies, provide components com complying with applicable requirements for materials and installation establ...
	2. UL Compliance: Comply with UL Fire Resistance Directory for applicable fire-resistant construction systems.
	1.
	3. Comply with 40 CFR 59, Subpart D, National Volatile Organic Compound Emission Standards for Architectural Coatings.

	D. Mock-Ups:
	1.
	1.
	1.
	1. Before proceeding with purchasing materials and installing gypsum board assemblies and after ENGINEER’s approval of Samples and other submittals, install 100 square foot Samples of each type of gypsum board assembly, including accessory trim, frami...
	2. Simulate finished lighting conditions for mock-up review.
	3. Incorporate materials and methods of installation that are identical to Project requirements.
	4. Obtain ENGINEER’s approval of visual qualities of mock-up before starting installation of gypsum board assemblies.  Retain and protect mock-up during construction as a standard for judging completed gypsum board assemblies Work.  Do not alter or re...
	5. Build as many mock-ups as required to obtain ENGINEER’s approval.  Disassemble rejected mock-ups and remove components from the Site.  Do not incorporate rejected mock-up components into the Work.  Approved mock-up may be incorporated into the Work.
	6. Do not commence gypsum board assemblies installation without obtaining ENGINEER’s approval of associated mock-up.
	7. Remove and replace with new material gypsum board assemblies that do not meet standard of workmanship on the approved mock-up.


	1.5  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Show locations, fabrications, and installation of control and expansion joints, including plans, elevations, sections, details of components, and attachments to other units of Work.

	2. Product Data:
	a. Manufacturer’s product data, specifications, and performance data for gypsum board assembly component required.  Indicate compliance with requirements of reference standards included in this Section and requirements of authorities having jurisdiction.
	b. Include copies of certified test reports and other data as may be required to show compliance with the Contract Documents, including specified performance characteristics and physical properties.
	a.
	a.
	a.
	c. Submit UL Design Numbers, descriptions of fire-resistive construction systems and of each proposed fire-resistive system component.
	a.
	a.
	a.
	d. Where sound transmission coefficients (STC-rating) for gypsum board assemblies are shown or specified, submit complete data on all required system components and final STC-rating achieved by the system.
	e. Manufacturer’s design criteria for transverse loading capabilities of system assemblies indicating compliance with requirements of authorities having jurisdiction at the Site, for unbraced supported partition heights shown and system performance cr...

	3. Samples: Sample submittals will be reviewed by ENGINEER for color, texture and pattern only.  Compliance with all other requirements is the responsibility of CONTRACTOR.  Submit the following:
	a. Full-size Sample, each 12-inch long, for each trim accessory used in the Work.
	a.
	a.
	a.
	b. Each textured finish, applied on 12-inch square Sample of actual substrates.  Indicate location of each texture in the finish Work.
	c. Mock-up(s).


	B. Informational Submittals: Submit the following:
	1. Certificates.
	a.
	a.
	a.
	a. Certificates signed by manufacturer stating that materials meet or exceed requirements of the Contract Documents, including performance characteristics and criteria and physical requirements, and stating that materials have been provided as specifi...

	2. Supplier Instructions:
	a. Step-by-step joint treatment installation instructions for each Level of Finish specified for each area of the Work.

	3. Site Quality Control Submittals:
	a. Results of specified inspections and observations.
	b. Refer to Section 01 45 33.00CAOH, Code-Required Special Inspections and Procedures for reporting requirements.

	1.
	1.
	1.
	4. Sustainable Design Submittals in accordance with USGBC LEED-NC:
	5. Qualifications Statements:
	a. Manufacturer, when required by ENGINEER.
	b. Installer.



	1.6  DELIVERY, STORAGE AND HANDLING
	A. Comply with applicable requirements of reference standards used in this Section, Section 01 65 00, Product Delivery Requirements, and Section 01 66 00, Product Storage and Handling Requirements

	1.7  PROJECT CONDITIONS
	A. Environmental Requirements:
	1.
	1.
	1.
	1. Temperature: Comply with the more stringent of ASTM C840 and manufacturer’s written recommendations.
	2. Ventilation:
	a. Provide ventilation during and following application of adhesives and joint treatments.
	b. Use temporary air circulators in enclosed areas that lack natural ventilation.
	c. Under slow drying conditions, allow additional drying time between coats of joint treatment.
	d. Protect installed materials from drafts during hot, dry weather.

	3. Do not install panels that are any of the following: wet, moisture damaged, or mold damaged.
	a. Indications that panels are wet or moisture damaged includes, but is not limited to, discoloration, sagging, or irregular shape.
	b. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	1.8  SEQUENCING
	A. Prior to starting installation of gypsum board, coordinate Work requiring openings, chases, frames, access panels, support, and similar integrated requirements, including heating and ventilating and electrical work.
	B. Do not proceed with gypsum board installation until blocking, framing, bracing, and other supports for subsequently applied Work are installed.
	C. Do not install gypsum board until thermal insulation to be concealed by board has been installed.
	D. Install sound attenuation blankets where indicated and where required to achieve STC ratings or fire-resistance ratings, before installing gypsum board, unless blankets can be readily installed after board has been installed.


	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Description:
	1.
	1.
	1.
	1. Gypsum board assemblies include finishing systems for walls, columns and ceilings that consists of panels with various types of specially treated, hydrated calcium sulfate cores reinforced with paper laminated to both faces of panels and manufactur...
	2. Complete systems shall conform to combined performance criteria in the Contract Documents.
	3. Recycled Content: Provide gypsum panel products with recycled content such that post-consumer recycled content plus one-half of pre-consumer recycled content constitutes minimum of:
	a. Gypsum: 25 percent by weight.
	b. Paper: 100 percent.

	4. Size: Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	B. Performance Criteria:
	1. General:
	a. Standards: Comply with GA-530 and ASTM standards specified in this Section, except when more-stringent requirements are mandated by authorities having jurisdiction.

	2. Level of Finish for Gypsum Board Assemblies: In accordance with ASTM C840, provide the Level of Finish for all gypsum board assemblies indicated in Paragraph 3.6.A.5 of this Section.
	1.
	1.
	1.
	3. Sound Transmission Characteristics (STC): For gypsum board assemblies with STC-ratings, provide materials and construction identical to those tested in assemblies indicated, complying with ASTM E90 and classified according to ASTM E413 by a qualifi...
	a. STC-Rated Assemblies: As shown or indicated on the Contract Documents.

	4. Fire-Test-Response Characteristics of Gypsum Board Assemblies: For gypsum board assemblies with fire-resistance-ratings, provide materials and construction identical to those tested in assemblies by an independent testing and inspecting agency acce...
	a. Fire-Resistance-Rating: As shown or indicated on the Contract Documents, conforming to UL Fire Resistance Directory.



	2.2  MANUFACTURERS
	A. Gypsum Board Products, Accessories and Trim: Provide products as manufactured by one of the following:
	1.
	1.
	1.
	1. Gold Bond Building Products, by National Gypsum Company.
	2. ToughRock Products, by G-P Gypsum Corporation.
	3. SHEETROCK Brand Products, by United States Gypsum Company, Subsidiary of USG Corporation.
	4. Or equal.

	B. Metal Support System Components: Refer to Section 09 22 16, Non-Structural Metal Framing.

	2.3  SUSPENDED CEILING AND SOFFIT FRAMING
	A. Refer to Section 09 22 16, Non-Structural Metal Framing.

	2.4  INTERIOR GYPSUM BOARD
	A. Exposed Gypsum Board: Provide the following types of interior gypsum board with two edge configurations where available from manufacturers specified; with 100 percent recycled paper on front, back, and long edges bonded to the core; complying with ...
	1. Panel Size: Provide all panels in maximum lengths and widths available that minimize joints in each area and correspond with spacing of support system components.
	2. Surface Burning Characteristics, ASTM E84: Flame Spread: 15, Smoke Development: Zero.
	1.
	1.
	1.
	3. Regular Gypsum Board: Gypsum core wall panel surfaced with paper front, back, and long edges; ASTM C1396 (Section 5).
	4. Fire-Rated Gypsum Board: Gypsum core wall panel with additives to enhance fire resistance of the core and surfaced with paper on front, back, and long edges, Type X.
	1.
	5. Moisture and Mold-Resistant Gypsum Board: Gypsum core wall panel with additives to enhance the mold and water resistance of the core; surfaced with moisture/mold resistant paper on front, back and long edges; ASTM C1396 (Section 5).
	a. Mold and Mildew Resistance: Panel score of 10, when tested in accordance with ASTM D3273.

	6. Fire-Rated Moisture and Mold-Resistant Gypsum Board: Gypsum core wall panel with additives to enhance the fire resistance of the core and the mold and water resistance of the core; surfaced with a moisture- and mold-resistant paper on the front, ba...
	a. Mold and Mildew Resistance: Panel score of 10, when tested in accordance with ASTM D3273.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	7. Sound-Rated, Moisture and Mold Resistant Gypsum Board: Gypsum core wall panel with additives to enhance rating of the core and the mold and water resistance of the core; surfaced with moisture- and mold-resistant paper on the front, back, and long ...
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	8. Gypsum Ceiling Board: Gypsum core ceiling panel with additives to enhance sag resistance of the core and surfaced with paper on front, back, and long edges; ASTM C1396 (Section 12).
	1.
	1.
	1.
	1.
	9. Glass-Mat Gypsum Board: Gypsum core sheathing panel with additives to enhance water-resistance of the core; surfaced with fiberglass mat on front, back, and long edges: ASTM C1177.
	a. Product and Manufacturer, provide one of the following:
	1) Dens Series Products by G-P Gypsum Corporation.
	2) Or equal.


	10. Thickness: 5/8-inch, except 1/2-inches for regular gypsum board and 1/4-inch for double layer installations and flexible gypsum board.
	11. Long-Edge Profile: Tapered.
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	1.1
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	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 TILE BACKING PANELS
	A. Gypsum Backing Board: Provide the following types of moisture-resistant interior gypsum board for use as base for applying ceramic tile, with 100-percent recycled paper on front, back, and long edges, complying with ASTM C1396:
	1. Panel Size: Provide panels in maximum lengths and widths available that minimize joints in each area and correspond with spacing of support system components.
	2. Surface Burning Characteristics, ASTM E84: Flame Spread: 25, Smoke Development: Zero.
	1.
	1.
	1.
	3. Water-resistant Gypsum Backing Board: Gypsum core wall panel with additives to enhance water resistance of the core; surfaced with water-repellant paper on front, back, and long edges; ASTM C1396 (Section 7).
	4. Fire-rated Water-Resistant Gypsum Backing Board: Gypsum core wall panel with additives to enhance fire resistance of the core and the water resistance of the core; surfaced with water repellant paper on front, back, and long edges, Type X.
	5. Cement Backer Board: Aggregated Portland cement board with woven glass fiber mesh facing; complying with ANSI A118.9.
	a. Product and Manufacturer: Provide one of the following:
	1) DUROCK Cement Board by USG Gypsum Corporation.
	2) Wonderboard by Custom Building Products.
	3) Or equal.




	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.6  JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475.
	B. High-Strength Joint Reinforcing Tape for Exterior and Interior Applications: Fiberglass, self-adhering, two inches wide, in compliance with ASTM D578, ASTM D5034, and ASTM D5035.
	C. Joint Compound for Exterior and Interior Applications: Provide dry-powder, sandable, self-setting chemical hardening compounds for all gypsum board assemblies Work, recommended by manufacturer as being unaffected by humidity after hardening and dry...
	1. For each coat use formulation compatible with other compounds applied previously, and compatible with successive coats.
	2. Provide special chemical-hardening-type, slow-setting, or regular-setting-type compounds for gypsum board assemblies.
	a. Prefilling: At open joints, rounded panel edges, and damaged surface areas, use setting-type taping compound.
	b. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges use setting-type taping compound.
	c. Fill Coat: For second coat, use setting-type, sandable topping compound.
	d. Finish Coat: For third coat, use setting-type, sandable topping compound.
	e. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.


	D. Joint Compound for Tile Backing Panels:
	1. Water-Resistant Gypsum Backing Board: Use setting-type taping compound and setting-type, sandable topping compound.
	2. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel manufacturer.
	3. Cementitious Backer Units: As recommended by backer unit manufacturer.
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	1.1
	1.1
	2.7  TEXTURE FINISHES
	A. Polystyrene Aggregate Ceiling Finish: Provide water-based, Site-mixed, polystyrene aggregate finish recommended by manufacturer for interior ceilings.
	1. Surface Burning Characteristics, ASTM E84: Flame Spread: 25 maximum; Smoke Development: 25 maximum.
	1.
	1.
	1.
	2. Texture: Fine.

	B. Non-aggregated Finish: Provide water-based, Site-mixed, non-aggregated, drying-type texture finish recommended by manufacturer for interior ceilings.
	1. Surface Burning Characteristics, ASTM E84: Flame Spread: 25 maximum; Smoke Development: 25 maximum.
	1.
	1.
	1.
	2. Texture: Provide complete selection of standard and custom finishes for final selection by ENGINEER.

	C. Acoustical Finish: Provide water-based, Site-mixed, non-aggregated, drying-type texture finish recommended by manufacturer for interior ceilings.
	1. Surface Burning Characteristics, ASTM E84: Flame Spread: 25 maximum; Smoke Development: 25 maximum.
	2. NRC, ASTM C423: 0.55 minimum.
	3. Minimum Thickness: 1/2-inch.

	D. Primer/Sealer: As recommended by the manufacturer, and shall comply with Section 09 91 00, Painting.

	2.8  TRIM ACCESSORIES
	A. General: Comply with ASTM C1047.
	B. Products: Provide manufacturer’s standard trim accessories of types shown or indicated for gypsum board assemblies, formed of hot-dipped galvanized steel or zinc, with either knurled and perforated or expanded flanges for nailing or stapling, and b...
	1. Finishing Type: Manufacturer’s standard trim units to be finished with joint compound.


	2.9  GYPSUM BOARD FASTENERS
	A.
	A.
	A.
	A. Gypsum Board Fasteners: Comply with GA-216, and with gypsum board manufacturer’s recommendations; choice is installer’s option where more than one type is recommended for application specified.
	1. Annular Ring Nail: ASTM C514.
	2. Smooth Shank Nail: ASTM C514.
	3. Steel Drill Screws: Self-drilling, self-tapping, bugle-head complying with ASTM C954 and ASTM C1002, for use with power-driven tools.
	a. Type S for wallboard to sheet metal.
	b. Type W for wallboard to wood.
	c. Type G for wallboard to wallboard.



	2.10  SOUND ATTENUATION
	A. Acoustical Sealant for Exposed and Concealed Joints: Non-shrinking, non-migrating, non-staining, sealant of either non-drying or permanently-elastic type, complying with ASTM C834, that effectively reduces airborne sound transmission through perime...
	1. Where exposed-to-view, provide paintable type acoustical sealant, either latex or acrylic based type, or acrylic-latex type.
	2. Provide sealants that have VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Sound Attenuation Blankets: Semi-rigid, friction-fit, spun mineral fiber blanket complying with ASTM C665, Type 1 (blankets without membrane facing); flame-spread, smoke and fuel contributed ratings of less than 25; manufactured by combining thermo...
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
	2. Recycled Content: Provide blankets with recycled content such that post-consumer recycled content plus one-half of pre-consumer recycled content constitutes minimum of 25 percent by weight.


	2.11  AUXILIARY MATERIALS
	A.
	A.
	A.
	A. Laminating Adhesive: Setting-type, for directly adhering gypsum boards to continuous substrate.  Use adhesives that have VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Water-resistant Sealant: Type recommended by gypsum board manufacturer for sealing cut edges and holes in water-resistant gypsum board.  Provide sealants that have VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (E...
	C. Isolation Strips: Adhesive-backed, closed-cell, vinyl foam strips that allow fastener penetration without foam displacement, 1/8-inch thick in width to suit stud size.
	D. Thermal Insulation: Refer to Section 07 21 05, Building Insulation.
	E. Vapor Barrier: Refer to Section 07 21 05, Building Insulation.


	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine substrates and spaces to receive gypsum board assemblies, and conditions under which gypsum board assemblies will be installed, and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not pr...

	3.2  PREPARATION
	A. Verify that spacing of installed, non-load-bearing steel framing does not exceed maximum allowable for types of gypsum board assemblies approved for the Work.
	B. Verify that doorframes are set for thicknesses of gypsum board shown on approved Shop Drawings and in the Contract Documents.
	C. Repair protrusions of framing, twisted framing members, and unaligned members before commencing gypsum board installation.
	D. Protect adjacent surfaces against damage and stains.

	3.3  INSTALLATION OF METAL SUPPORT SYSTEMS
	A. Refer to Section 09 22 16, Non-Structural Metal Framing.

	3.4  INSTALLATION OF GYPSUM BOARD
	A. General:
	1. Standards: Comply with ASTM C840.  Comply with requirements for fire resistance-ratings and STC-ratings shown.
	2. Provide sound attenuation blankets before installing gypsum panels, unless blankets are readily installed after panels have been installed on one side.
	3. Provide ceiling board panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	4. Provide gypsum panels with face side out.  Butt panels together for light contact at edges and ends with not more than 1/16-inch of open space between panels.  Do not force into place.
	5. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Do not make joint other than c...
	6. Attach gypsum board to steel studs and blocking so leading edge or end of panel is attached to open (unsupported) edges of stud flanges first.
	7. Attach gypsum panels to framing provided at openings and cutouts.
	8. Cut back paper; do not tear or snap.
	1.
	1.
	1.
	9. Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers.  Float gypsum panels over these members using resilient channels, or provide control joints to counteract wood shrinkage.
	10. Control Joints: Form control joints and expansion joints with 1/2-inch continuous opening between edges of adjacent boards for insertion of control joint trim accessory.  Provide control joints as shown; if not otherwise shown or indicated, provid...
	a. Ceilings:
	1) Areas exceeding 2,500 square feet.
	2) Not more than 50 feet on centers.
	3) Where ceiling framing or furring changes direction.
	4) In furred assemblies where control joints occur in structural ceiling.
	5) Where expansion joints occur in steel framing.

	b. Walls:
	1) In partitions and wall furring runs exceeding 30 feet.
	2) Not more than 30 feet on centers.
	3) In furred assemblies where control joints occur in base exterior wall.
	4) Where expansion joints occur in steel framing.

	c. Do not locate joints within eight inches of corners or openings, except where control joints are shown at jamb lines or where openings occur adjacent to corners in partition/wall layout.  Where necessary, provide a single vertical joint over center...

	11. Provide gypsum board on both faces of steel stud partition framing above ceilings and in similar concealed spaces, except in chase walls that are properly braced internally.
	a. Where partitions in concealed spaces are not required for STC-ratings, fire resistance-ratings, or control of air distribution, smoke or heat, studs may be faced with scraps of gypsum board applied in a single layer.  Apply each piece with two or ...

	12. Provide perimeter isolation where non-load-bearing partitions abut structural decks or ceilings, or vertical structural elements.  Allow not less than 1/4-inch, or more than 1/2-inch gap between gypsum and structure.  Finish edges of face layer wi...
	13. Where concrete columns are to be enclosed with gypsum board assemblies, provide freestanding vertical steel stud furring as required supporting gypsum board with not less than 1/2-inch clearance between concrete and furring, and between concrete a...
	14. Floating Construction: Where feasible, and recommended by manufacturer, provide gypsum board with “floating” internal corner construction, unless isolation of intersecting boards or control or expansion joints are shown.

	A.
	A.
	A.
	B. STC-Rated Gypsum Board Assemblies: Comply with ASTM C919 and the following:
	1. Seal construction at perimeters, behind control and expansion joints, and at openings and penetrations with continuous bead of acoustical sealant.
	2. Provide acoustical sealant at both faces of partitions at perimeters and through penetrations.
	3. Comply with manufacturer’s written recommendations for locating edge trim and closing off sound-flanking paths around or through gypsum board assemblies, including sealing partitions above acoustical ceilings.

	C. Space fasteners in gypsum panels according to manufacturer’s written recommendations and reference standards used in this Section.
	1. Space screws maximum of 12 inches on centers for vertical applications.
	2. Space fasteners in panels that are ceramic tile substrates a maximum of eight inches on centers.

	D. Panel Installation Methods:
	1. General: In addition to complying with reference standards used in this Section, comply with specific requirements indicated for each type or arrangement of gypsum board assembly shown.
	2. Single-Layer Applications:
	a. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible, and at right angles to framing, unless otherwise shown or indicated.
	b. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless otherwise shown or required by fire-resistance-rated assembly, and minimize end joints.
	1) Stagger abutting end joints not less than one framing member in alternative courses of board.
	2) At stairwells and other high walls, provide panels horizontally (perpendicular to framing), unless otherwise shown or required by fire-resistance-rated assembly.

	c. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate end joints over furring members.
	d. For parallel applications, locate edge joints over supports; for right angle applications, stagger end joints over supports.
	e. Apply gypsum panels to supports with steel drill screws.

	1.
	1.
	1.
	3. Multi-Layer Applications:
	a. On ceilings, apply gypsum board base layers before applying base layers on walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16 inches minimu...
	b. On partition/walls, apply gypsum board base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with base-layer join...
	c. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	d. Laminate face layer to base layer with laminating adhesive and supplemental permanent screw fasteners penetrating through base layer and into supports.  Apply in direction which results in minimum end joints, and offset joints (both directions).
	e. Apply gypsum panels to supports with steel drill screws.

	1.
	1.
	1.
	4. Direct-Bonding to Substrate: Where gypsum board is shown or indicated to be directly laminated to substrate, other than studs, joists, furring members or base layer of gypsum board, comply with gypsum board manufacturer’s recommendations, and tempo...
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5. Tile Backing Panels: Provide water-resistant backing board confirming to Laws and Regulations, as follows:
	a. Water-Resistant Gypsum Backing Board: Install at showers, tubs, and where indicated.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	b. Glass-Mat, Water-Resistant Backing Panel: Comply with manufacturer’s written installation instructions and install at showers, tubs, and where indicated.  Install with 1/4-inch gap where panels abut other construction or penetrations.

	1.
	6. Ceramic Tile: Refer to Section 09 30 13, Ceramic Tiling.
	7. Areas Not Subject to Wetting: Install regular-type gypsum wallboard panels to produce flat surface except at showers, tubs, and other locations indicated to receive water-resistant panels.
	8. Where tile-backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	E. Allowable Tolerances:
	1.
	1.
	1.
	1. Gypsum Board Faces: 1/16-inch offsets between planes of board faces, and 1/8-inch in eight feet for plumb, level, warp, and bow.
	2. Gypsum Board Faces: 1/8-inch offsets between planes of board faces, and 1/4-inch in eight feet for plumb, level, warp, and bow.
	3. Suspended Ceilings: Level main carrying channels to 1/8-inch in 12 feet measured lengthwise on each member and transversely between parallel members.


	3.5  INSTALLATION OF TRIM ACCESSORIES
	A. General: Provide trim accessories in accordance with ASTM C840.  Coordinate, and integrate where possible installation of trim accessories with installation of gypsum board.  Use the same fasteners to anchor trim accessory flanges as required to fa...
	B. Install metal corner beads at external corners of gypsum board assemblies.
	C. Install metal edge trim where edge of gypsum board would otherwise be exposed or semi-exposed.
	1.
	1.
	1.
	1. Provide L-Type trim-beads, for joint compound, where edge is shown to be tightly fitted to abutting Work, without reveal or sealant pocket.
	2. Provide U-Type trim-beads, for joint compound, where edge is not tightly fitted to abutting Work, or is exposed, revealed with sealant pocket, gasketed, or with other separation, except as otherwise shown.
	a. Provide special kerf-type I-trim where adjoining Work is kerfed to receive leg of trim unit.

	3. Provide J-Type semi-finishing trim, not for joint compound, at the following locations and where shown:
	a. Edges of exterior gypsum board not covered by applied moldings.
	b. On interior wall panels of exterior walls at juncture with ceilings.
	c. At sealant-filled isolation joints and sound control joints, where gypsum drywall work abuts other construction including walls and ceilings.
	d. At sealant-filled or gasket-filled building expansion joints, install back-to-back units spaced as shown or, if not shown, at 1/4-inch spacing.


	D. Install control joint bead units where control joints are shown.
	A.
	A.
	A.
	E. Provide H-Molding in exterior gypsum board assemblies where control joints are shown.  Do not exceed spacing recommended by gypsum board manufacturer.
	F. Miter corners of exposed molding and trim (semi-finishing) units.  Align joints and support to eliminate offsets.

	3.6  FINISHING OF GYPSUM BOARD ASSEMBLIES
	A. General:
	1. Comply with GA-214 and finishing materials manufacturer’s written instructions for mixing, handling, and applying materials.  Machine- or hand-application is installer’s option.
	2. Apply treatment at joints in both directions, flanges of trim accessories, but not semi-finishing types, gypsum board penetrations, electrical boxes, piping and similar work, fastener heads, surface defects, and elsewhere as shown or specified.  Ap...
	3. Where open joints of more than 1/16-inch occur, including edges of boards with rounded or beveled corners, prefill joint with chemical-hardening-type bedding compound, prior to bedding of joint tape.
	4. Apply joint tape at joints between gypsum boards, except where trim accessory is shown.
	5. Level of Finish for Gypsum Board: As established by ASTM C840, provide the following Level of Finish for all gypsum board assemblies:
	a.
	a.
	a.
	a. Level 0: No taping, finishing, or accessories required.  Provide for the following areas:
	1)  Inside plumbing chase.

	a.
	a.
	a.
	a.
	a.
	a.
	b. Level 4: All joints and interior angles shall have tape embedded in joint compound and two separate coats of joint compound applied over flat joints and one separate coat of joint compound applied over interior angles.  Cover fastener heads and acc...
	1)  All exposed gypsum board assemblies.


	1.
	1.
	6. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer’s written instructions for use as exposed soffit board.
	7. Glass-Mat, Water-Resistant Backing Panels: Finish according to manufacturer’s written instructions.


	1.1
	3.7  APPLYING TEXTURED FINISHES
	A. Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces receiving textured finishes.  Apply primer to surfaces that are clean, dry, and smooth.
	B. Textured Finish Application: Mix and apply finish using powered spray equipment recommended by textured finish materials manufacturer to provide uniform texture free of starved spots and other evidence of thin application, and without indicating ap...
	C. Prevent textured finishes from contacting surfaces not shown to receive textured finish by covering them with masking agents, polyethylene film, or other effective means of protecting surfaces not identified to receive textured finish.  If, despite...

	3.8  FIELD QUALITY CONTROL
	A.
	A.
	A.
	A. Before installing gypsum board ceilings, inspect ceiling support framing accompanied by ENGINEER and submit written report of deficiencies.  Do not proceed with installing gypsum board on ceiling support framing until deficiencies are corrected.
	1.
	1.
	1.
	1. Notify ENGINEER 5 days in advance of the date and time when Work, or part of Work, will be ready for above ceiling observation.
	2. Before notifying ENGINEER, complete the following in areas to receive gypsum board ceilings:
	a.
	a.
	a.
	a. Installation of 80 percent of lighting fixtures, powered for operation.
	b. Installation of insulation, and successful testing of piping conveying fluids and automatic fire suppression system.
	c. Installation of ventilation duct system.
	d. Installation of air distribution devices.
	e. Installation of ceiling support framing.


	B. Special Inspections: Coordinate with the Coordinating Special Inspector.  Refer to Section 01 45 33.00, Code-Required Special Inspections and Procedures, for requirements.

	3.9  ADJUSTING AND CLEANING
	A. Nail Pop:
	1. Repair nail pop by driving new nails approximately 1.5 inches from popped nail and reseat nail.
	2. When face paper is punctured, drive new nail or screw approximately 1.5 inches from defective fastening and remove defective fastening.
	3. Fill damaged surface with self-setting joint filler compound.

	B. Ridging:
	1. Do not repair ridging until condition has fully developed, approximately six months after installation or one heating season.
	2. Sand ridges to reinforcing tape without cutting through tape.
	3. Fill concave areas on both sides of ridge with topping compound.
	4. After fill is dry, blend in topping compound over repaired area.  Fill cracks with compound and finish smooth and flush.
	5. Installer shall advise CONTRACTOR, who shall advise ENGINEER, of required procedures for protecting completed gypsum board assemblies from damage and deterioration during remainder of construction.  CONTRACTOR shall provide required protection.




	09 22 16 - Non-Structural Metal Framing
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, professional services, and incidentals as shown, specified, and required to furnish and install non-structural metal framing. The Work also includes:
	a. Providing openings in non-structural metal framing to accommodate the Work under other Sections and building into non-structural metal framing items such as sleeves, anchorage devices, inserts, and all other items to be embedded in non-structural m...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Provide the following types of products:
	a. Runner channel ceiling suspension systems.
	b. Interior steel stud partition systems.
	c. Exterior steel stud partition systems.
	d. Furring members.
	e. Auxiliary products.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before non-structural metal framing Work.
	2. Coordinate furnishing and installing products for maintaining fire-resistance rating of non-structural metal framing at perimeters and penetrations where built-in and recessed items, and transitions with other building components, occur in the Work.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 06 10 53, Miscellaneous Rough Carpentry.
	1.
	1.
	1.
	2. Section 09 21 16, Gypsum Board Assemblies.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	2. ASTM A366/A366M, Specification for Commercial Steel Sheet, Carbon (0.15 Maximum Percent), Cold-Rolled.
	3. ASTM A510, Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel.
	4. ASTM A570/A570M, Specification for Structural Steel, Sheet and Strip, Carbon, Hot-Rolled.
	5. ASTM A641/A641M, Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
	6. ASTM A645/A645M, Specification for Pressure Vessel Plates, Five Percent Nickel Alloy Steel, Specially Heat Treated
	7. ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	8. ASTM C645, Specification for Nonstructural Steel Framing Members.
	9. ASTM C754, Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products.
	10. ASTM C840, Specification for Applying and Finishing Gypsum Board.
	11. ASTM C841, Specification for Installation of Interior Lathing and Furring.
	12. ASTM C955, Specification for Load-Bearing (Transverse and Axial) Steel Studs, Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products and Metal Plaster Bases.
	13. ASTM C1063, Specification for Installation of Lathing and Furring to Receive Interior and Exterior Portland Cement-Based Plaster.
	14. ASTM D226, Specification for Asphalt-saturated Organic Felt Used in Roofing and Waterproofing.
	15. ASTM E90, Test Methods for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
	16. ASTM E119, Test Methods for Fire Tests of Building Construction and Materials.
	17. ASTM E413, Classification for Rating Sound Insulation.
	18. ASTM E488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	19. ISO 9002, Quality Systems – Model for Quality Assurance in Production, Installation and Servicing.
	20. UL, Fire Resistance Directory.


	1.1
	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Provide non-structural metal framing, furring and auxiliary products and accessories manufactured by firms specializing in producing types of products specified, in compliance with the Contract Documents.
	b. Provide non-structural metal framing, furring and auxiliary products and accessories manufactured by firms that are members of ML/SFA and AWCI, and participate in certification programs.
	c. Obtain materials from manufacturers who will, when required, furnish services of qualified technical representative at the Site, for purpose of advising installer of proper procedures and precautions for using the materials.
	d. Provide products from manufacturers who participate in ISO 9002 Quality Control Programs.

	2. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the jurisdiction where the Site is located and experienced in providing engineering services of the kind indicated.
	b. Submit qualifications data.
	c. Responsibilities include but are not necessarily limited to:
	1) Carefully reviewing non-structural metal framing performance and design criteria stated in the Contract Documents.
	2) Preparing written requests for clarifications or interpretations of performance or design criteria for submittal to ENGINEER by CONTRACTOR.
	3) Preparing or supervising preparation of design calculations and related drawings, Shop Drawings, interpretation of quality control results, and a comprehensive engineering analysis verifying compliance of the non-structural metal framing with the r...
	4) Signing and sealing all calculations and design drawings, and Shop Drawings.
	5) Certifying that:
	a) It has performed the design of the non-structural metal framing in accordance with performance and design criteria stated in the Contract Documents, and the said design conforms to Laws and Regulations, and to the prevailing standards of practice.



	3. Installer:
	a. Engage a single installer regularly performing non-structural metal framing and furring installation, and with documented skill and successful experience in installing types of materials required; and who employs only tradesmen who are trained, ski...
	b. Submit name and qualifications with the following information for at least three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for each project.
	2) Approximate contract cost of non-load-bearing steel framing.
	3) Quantity (area) installed.



	B. Component Supply and Compatibility:
	1. Furnish all components of non-structural metal framing and furring from a single manufacturer, and from a single supplier, where possible, with adequate resources to provide products of consistent performance characteristics, physical properties an...

	C. Regulatory Requirements:
	1. Where fire-resistance classification (four-hour, three-hour and similar designations) is shown or indicated which includes non-load-bearing steel framing, provide components complying with applicable requirements for materials and installation esta...
	2. UL Compliance: Comply with UL Fire Resistance Directory for applicable fire-resistant construction systems.
	3. Vibration, Seismic and Wind Controls: The Work shall conform to seismic, vibration and wind requirements in Section 40 05 96, Vibration, Seismic, and Wind Controls. Support system shall conform to Laws and Regulations, including building code refer...

	A.
	A.
	A.
	D. Mock-Ups:
	1. Prior to installing non-structural metal framing, but after ENGINEER'S approval of Samples and Shop Drawings, install a 100 square foot mock-up, in area selected by ENGINEER, using materials and workmanship demonstrating proposed range of color, t...
	2. Approved mock-ups may become part of the completed Work if approved mock-ups remain undamaged and undeteriorated at Substantial Completion.
	3. Remove and replace with new material non-structural metal framing Work that does not meet the standard approved on mock-up panels.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings locating all hangers and support anchors for suspension. Include locations of all accessories and framing components; and location of control joints based on the Contract Documents.

	2. Product Data:
	a. Manufacturer’s product data and specifications for each item and each system specified.
	b. Test Reports: Certified test reports on materials identical to those to be furnished demonstrating compliance with specified performance characteristics and physical properties
	c. Include reports and other data as may be required to show compliance with the Contract Documents.

	3. Delegated Design Submittals:
	a. Calculations for complete structural analysis of non-structural metal framing systems including calculations showing compliance with system performance criteria specified. Calculations shall be signed and sealed by professional engineer. Profession...


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Informational Submittals: Submit the following:
	1. Certificates.
	a. Product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria, and physical requirements.

	2. Supplier Instructions:
	a. Manufacturer’s installation instructions for each material specified

	3. Site Quality Control Submittals:
	a. Results of inspection upon completion of installation.
	b. Refer to Section 01 45 33.00, Code-Required Special Inspections and Procedures, for reporting requirements.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Qualifications Statements:
	a. Manufacturer, when required by ENGINEER.
	b. Professional engineer.
	c. Installer.




	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1.
	1.
	1.
	1. Limiting Heights of Walls: Comply with ASTM C754 and ASTM C955 based on loading requirements according to Laws and Regulations and authorities having jurisdiction at the Site, and lateral pressure of 10 psf. Limit deflection of gypsum board assembl...
	2. Vibration and Seismic Controls: Support system shall conform to Laws and Regulations including building code referred to in Section 01 42 00, References. Refer to Section 01 45 33.00, Code-Required Special Inspections and Procedures.
	3. Concrete Inserts: Size anchorage devices for ceiling hangers for five times supported load, unless requirements that are more stringent are required by Laws and Regulations or required by authorities having jurisdiction.
	4. Fabricator is responsible for structural analysis and detailing of non-structural metal framing curtain wall system. Submit complete structural calculations and verification of other system performance criteria at same time as Shop Drawings submitt...
	1.
	1.
	1.
	5. Sound Transmission Characteristics (STC): For non-structural metal framing with STC ratings, provide materials and construction identical to those tested in assemblies indicated, complying with ASTM E90 and classified according to ASTM E413 by a qu...
	a. STC-rated Assemblies: As shown or indicated in the Contract Documents.

	6. Fire-Test-Response Characteristics of Non-Structural Metal Framing: For non-load-bearing steel framing with fire-resistance-ratings, provide materials and construction identical to those tested in assemblies by an independent testing and inspecting...
	a. Fire-Resistance-Rating: As shown or indicated in the Contract Documents.



	2.2   MANUFACTURERS
	A. Non-Structural Metal Framing Components and Accessories: Provide products of one of the following:
	1. Dietrich Metal Framing, Inc.
	2. Marino\Ware, Division of Ware Industries, Inc.
	3. Or equal.


	2.3   MATERIALS
	A. General:
	1.
	1.
	1.
	1. Manufacturer’s Recommendations: Except where otherwise required to comply with requirements of authorities having jurisdiction or where more stringent requirements are shown or specified, provide type, weight, grade and finish of materials recommen...
	2. Recycled Content of Steel Products: Provide products with average recycled content of steel products such that post-consumer recycled content plus one-half of pre-consumer recycled content is not less than 25 percent.
	3. Metal and Finishes: Manufacturer’s standard for steel products, unless otherwise shown or indicated as solid zinc alloy or other metal. Provide manufacturer’s standard galvanized finish on steel products.

	B. Ceiling Suspension/Furring Materials:
	1. Wire Tires: ASTM A641, Class 1, galvanized soft steel wire, 0.0625-inch diameter wire or double strand 0.0475-inch diameter wire.
	1.
	1.
	1.
	2. Carrying Channels: two inch, cold-rolled, commercial steel sheet, with minimum base metal thickness of 0.538-inch, 1/2-inch wide flange, complying with ASTM A366.
	3. Cold-Rolled Channels: 0.0538-inch minimum base metal thickness, with minimum 1/2-inch wide flanges, 3/4-inch deep
	1.
	1.
	1.
	4. Steel Studs: 3 5/8-inch deep, cold-rolled commercial quality steel channels, 0.0312-inch minimum base metal thickness, complying with ASTM A645.
	5. Hat-shaped, Rigid Furring Channels: 7/8-inch deep, 0.0538-inch minimum base metal thickness, screw-type commercial quality steel sections, complying with ASTM C645.
	6. Resilient Furring Channels: 1/2-inch deep, 0.0296-inch minimum base metal thickness, screw-type, hat-shaped, commercial quality steel sections, complying with ASTM C645.
	a. Resilient Type: Where shown or indicated as, “resilient”, provide manufacturer’s special resilient furring channels designed to reduce sound transmission.

	7. Hangers:
	a.
	a.
	a.
	a. Wire Hangers: Galvanized, soft-temper steel wire complying with ASTM A641, Class 1 zinc coating, pre-stretched; minimum base metal diameter of 0.162-inch, minimum.
	b. Rod Hangers: Commercial steel complying with ASTM A510, mild carbon steel; 1/4-inch minimum base metal rod diameter; hot-dip galvanized in compliance with ASTM A153, Class B-1.
	c. Flat Hangers: Commercial steel sheet complying with ASTM A366; base metal size of one-inch by 3/16-inch, minimum, and of lengths shown; hot-dip galvanized in compliance with ASTM A153, Class B-1.
	d. Angle Hangers: Two-inch by two-inch by 1/4-inch, base metal size, minimum; hot-dip galvanized in compliance with ASTM A153, Class B-1.

	1.
	1.
	1.
	8. Hanger Anchorages:
	a. Provide expansion anchors fabricated from corrosion-resistant materials with holes or loops for attaching hangers, capable of sustaining, without failure, load equal to five times the load imposed by construction.
	b. Comply with ASTM E488 for concrete inserts, clips, bolts, screws and other devices applicable to indicated method of structural anchorage for hangers.


	A.
	A.
	A.
	C. Interior Metal Stud System Materials:
	1. Punched Steel Curtain Wall Studs: Rolled channels of 18-gage steel, with 1-3/8-inch flanges and depths as shown, ASTM A570/, Grade D steel, 40,000 psi.
	2. Studs and Runners: ASTM C645, formed C-shaped steel channels of 0.0312-inch thick, base metal minimum, steel with 1.75-inch flange depth as shown, 40,000 psi steel complying with ASTM A653.
	3. Slip-type Head Joints:
	a. Single Long-Leg Runner System: ASTM C645 top runner with two-inch deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 12 inches of top of studs t...
	b. Double-Runner System: ASTM C645 top runners, inside runner with two-inch deep flanges in thickness not less than indicated for studs and fastened to studs, and outer runner sized to friction fit inside runner.
	c. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate dep...
	d. Product and Manufacturer: Provide one of the following:
	1) VertiClip SLD and VertiTrack Series by VTD Steel Network Inc.
	2) Superior Flex Track System (SFT) by Superior Metal Trim.
	3) Or Equal.


	4. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with movement of the structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in ...
	a. Product and Manufacturer: Provide one of the following:
	1) Fire Trak with Fire Trak Slip Clip by Fire Trak Corporation.
	2) The System by Metal-Lite, Inc.
	3) Or Equal.


	5. Stiffeners: 0.0538-inch minimum base metal thickness, 3/4-inch by 1/2-inch, cold-rolled channel. Provide rust-inhibitive paint finish.
	6. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated 0.0312-inch minimum base metal thickness.
	7. Cold-Rolled Channel Bridging: 0.0538-inch minimum base metal thickness, with minimum 1/2-inch- wide flanges, 1.5 inches deep.
	a. Clip Angle: Not less than 1.5 by 1.5 inches, 0.068-inch, minimum base metal thickness, galvanized steel.


	D. Wall/Partition Metal Furring Materials:
	1.
	1.
	1.
	1. Channel Furring: 0.0538-inch minimum base metal thickness, 3/4-inch by 1/2-inch, cold-rolled channel. Provide rust-inhibitive paint finish.
	2. Hat Shaped Rigid Furring Channels, ASTM C645: 0.0312-inches, minimum base metal thickness, 1.5-inches deep, screw-type hat-shaped section.
	3. Resilient Furring Channels, ASTM C645: 0.0312-inches, minimum base metal thickness, ½-inch deep, screw-type hat-shaped section.
	a. Resilient-Type: Where shown or indicated as “resilient”, provide manufacturer’s special hat-shaped rigid furring channels designed to reduce sound transmission.

	4. Furring Brackets: 0.0312-inch minimum base metal thickness, serrated-arm type, adjustable from 1/4-inch to 2.25-inch wall clearance for channel furring.
	5. Tie Wire: ASTM A641, Class 1 zinc coating, soft temper, 0.0625-inch minimum base metal diameter wire, or double strand of 0.0475-inch minimum base metal diameter wire.
	6. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1.25- inches, wall attachment flange of 7/8-inch, minimum base metal thickness of 0.0179-inch, and depth required to fit insulation thickness indicated.

	E. Auxiliary Products and Trim:
	1. General: Provide auxiliary materials that comply with installation requirements in the Contract Documents.
	a. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	2. Isolation Strip at Exterior Walls: Provide one of the following:
	a. Asphalt-Saturated Organic Felt: ASTM D226, Type I No. 15 asphalt felt.
	b. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8-inch thick, in width to suit steel stud size.
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	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which non-structural metal framing Work is to be performed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work. Do not proceed with the Work until unsatisfacto...

	3.2   PREPARATION
	A. Anchorages: Coordinate Work with structural ceiling Work to ensure that inserts and other structural anchorage provisions are installed to receive hangers.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Maintain environmental conditions, including temperature, humidity, and ventilation, within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer’s recommended limits.

	3.3   INSTALLATION, GENERAL
	A. General: Comply with ASTM C754, except where framing sizes and spacing are indicted in the Contract Documents.
	1. Gypsum Plaster Assemblies: Comply with ASTM C841 relative to framing installation.
	2. Cement Plaster Assemblies: Comply with ASTM C1063 relative to framing installation.
	3. Gypsum Board Assemblies: Comply with ASTM C840 relative to framing installation.

	B. Allowable Tolerances:
	1. For flat surfaces, do not exceed 1/8-inch in twelve feet for bow, warp, plumb and level.

	A.
	C. Isolation: Where non-structural metal framing system abuts building structure horizontally, and where partitions abuts overhead structure, isolate the Work from structural movement sufficiently to prevent transfer of loading into non-structural met...
	1. Frame both sides of control and expansion joints independently, and do not bridge joints with non-structural metal framing or auxiliary system components.
	2. Locations: Provide control joints as shown or, if not shown or indicated, at the following locations:
	a. Walls and Ceilings:
	1) Where framing and furred assemblies cross expansion joints in substrates.



	A.
	A.
	A.
	D. Fixture Support Framing: Install supplementary framing, blocking, and bracing where non-structural metal framing Work is shown or indicated, to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar Work requiring att...
	E. Wire Tying: Except as otherwise shown or indicated, tie interior furring with 16-gage or double 18-gage wire; tie interior lath with 18-gage wire and tie exterior furring with 14-gage or double 16-gage wire; and tie exterior lath with 16-gage wire.
	F. Splicing Members: Lap furring members eight inches and runner channels 12 inches, and wire-tie near each end of lap. Lap light-gage studs 12 inches and install screws in both flanges near each end of lap. Splice plastering accessories by using conc...

	3.4   SUSPENSION SYSTEMS
	A. Space runner channels as shown; if not shown space at four feet on centers.
	B. Install hangers supported only from building structural members. Locate hangers near each end and spaced four feet along each channel or direct-hung runners, unless otherwise shown or indicated.
	C. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or ceiling suspension system.
	A.
	A.
	A.
	D. Splay hangers only where required and, if allowed by Laws and Regulations and authorities having jurisdiction for fire-resistance-rated construction assemblies, to miss obstructions and offset resulting horizontal forces by bracing, countersplaying...
	E. Where width of ducts and other obstructions within ceiling plenum produces hanger spacing that interfere with location of hangers required to support standard suspension system members, provide supplemental suspension members and hangers in form of...
	A.
	A.
	A.
	F. Secure wire hangers to ceiling suspension members by looping or wire tying with minimum of three tight turns, either directly to structure or to inserts, eye screws, clips or other anchorage devices and fasteners that are secure and appropriate for...
	A.
	A.
	A.
	G. Connect hangers directly to structural members, including additional framing members introduced for ceiling support, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for both structure to which han...
	A.
	A.
	A.
	H. Do not support ceilings directly from permanent metal forms or floor deck. Provide cast-in-place hanger inserts that extend through forms.
	I. Do not attach hangers to steel deck tabs.
	J. Do not attach hangers to steel roof deck. Attach hangers to structural members.
	K. Do not connect or suspend steel framing from ducts, piping, or conduits.
	L. Sway-brace suspended steel framing with hangers used for support.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	M. Wire-tie furring channels to supports, as required to comply with requirements for installing assemblies shown or indicated.
	N. Install suspended steel framing components in sizes and spacing shown, but not greater than required by steel framing and installation standards referenced in this Section.
	1. Carrying Channels: Four feet on centers.
	2. Hangers: Four feet on centers.
	3. Furring Channels: 16 inches on centers.

	A. Fire-resistive-Rated Assemblies: Wire tie furring channels to supports.
	O.

	3.5   STUD SYSTEMS
	A. General: Comply with ASTM C645 and ASTM C754. Install steel studs with continuous runner tracks at top and bottom of each wall/partition area, and above and below each opening more than two feet wide. Anchor tracks to floor and overhead structure a...
	A.
	A.
	A.
	B. Extend partition stud system through suspended ceilings to structural support above, except where shown to terminate at ceiling. Cut studs short where abutting underside of structural support.
	C. Terminate partition stud system at ceiling line, except extend system to structure above, where shown.
	D. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	A.
	A.
	A.
	A.
	E. Space studs 16 inches on centers, including jack studs above and below openings, except as otherwise shown.
	F. Anchor exterior wall studs to bottom and top runner tracks, at both flanges. Install stud shoes or clips, or weld or screw-fasten to tracks.
	A.
	A.
	A.
	G. Anchor light-gage screw-type partition studs to runner tracks by friction fit, except screw end studs to both tracks at both flanges.
	H. Install minimum of three studs at partition corners and intersections, spaced as recommended by stud manufacturer for the application indicated.
	I. Install horizontal stud system stiffeners in continuous runs at the spacing indicated. Weld or wire-tie at each stud intersection.
	1. Space curtain wall stiffeners 4.5 feet on centers, and install double stiffeners, one each face, where unsupported wall height exceeds 18 feet.
	2. Space partition stiffeners 4.5 feet on centers in light-gage screw-type stud systems, which are to receive gypsum lath and plaster.

	J. Provide additional studs at each jamb of openings more than two feet wide, and secure jamb studs to frames of openings and to runner tracks above and below openings in manner indicated. Screw to frame anchors or directly to frames, or wire-tie or w...
	1.
	1.
	1.
	1. Install two studs at each jamb, except as otherwise shown.
	2. Install three studs at each jamb, except as otherwise shown.
	3. Install stud system stiffeners not more than six inches above and six inches below each opening, and extend two regular stud spaces beyond opening both ways.

	A.
	A.
	K. Sound-Rated Partitions: Provide framing to comply with sound-rated assembly indicated.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	L. Direct Furring:
	1. Screw to wood framing. Refer to Section 06 10 53, Miscellaneous Rough Carpentry, for wood framing requirements.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced two feet on centers.


	3.6   METAL FURRING
	A.
	A.
	A.
	A. Space furring members: 16 inches on centers, unless otherwise shown or indicated.
	B. Space furring members: two feet on centers, unless otherwise shown or indicated.
	C. Z-Furring Members:
	1. Erect insulation, specified in Section 07 21 05, Building Insulation, vertically and hold in place with Z-furring members spaced two feet on centers.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced two feet on centers.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel. At interior corners, space second membe...


	3.7   AUXILIARY STEEL STUD SYSTEM COMPONENTS
	A. Anchor each flange of auxiliary non-structural metal framing system components to plaster base eight inches on centers.
	B. Miter or cope accessory corners, and install with tight joints accurately aligned.
	C. Install prefabricated control joints of one-piece design, where shown or indicated as control joint.
	D. Install prefabricated expansion joints of two-piece design, where shown or indicated as expansion joint, 1/4-inch joint width for interior Work, 3/8-inch for exterior Work.

	3.8   FIELD QUALITY CONTROL
	A. Before installing non-structural metal framing ceilings, inspect deck accompanied by ENGINEER and prepare written report of deficiencies. Do not proceed with installation of non-structural metal framing until defective Work is corrected.
	1.
	1.
	1.
	1. Notify ENGINEER at least 5 days in advance of date and time when Work, or part of Work, will be ready for above ceiling observation.
	2. Before notifying ENGINEER, complete the following in areas to receive non-load-bearing steel framing ceilings:
	a.
	a.
	a.
	a. Installation of insulation, and successful testing of piping conveying fluids and automatic fire suppression system.
	b. Installation of ventilation duct system.
	c. Installation of air distribution devices.


	B. Special Inspections: Coordinate with the Coordinating Special Inspector. Refer to Section 01 45 33.00, Code-Required Special Inspections, for detailed requirements.

	3.9   ADJUSTING AND REPAIR
	A. Cut, repair, and align non-structural metal framing Work as required and as necessary to accommodate other work. Repair bent and dented members. Repair or replace the Work as necessary to comply with specified tolerances.

	3.10   CLEANING
	A. Remove temporary covering and other provisions made to minimize debris on other work. Repair surfaces that have been stained, marred or otherwise damaged during non-structural metal framing Work. When Work is completed, remove unused materials, con...

	3.11   RELATED WORK
	A.
	A.
	A. Gypsum Board Installation: Refer to Section 09 21 16, Gypsum Board Assemblies.

	3.12   PROTECTION OF EXECUTED WORK
	A. Provide adequate precautions for protecting non-structural metal framing Work from deterioration and damage during remainder of construction.



	09 30 13 - Ceramic Tiling
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified and required to furnish and install all ceramic tile. The Work also includes:
	a. Providing openings in ceramic tile to accommodate the Work under this and other Sections, and building into the ceramic tile all items to be embedded in or penetrate ceramic tile Work.

	1.
	1.
	1.
	1.
	2. Extent of ceramic tile Work is shown or indicated.
	3. Types of products required include:
	a.
	a.
	a.
	a. Glazed ceramic wall tile.
	b. Unglazed ceramic floor tile.
	c. Auxiliary materials, additives, accessories, and trim.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before ceramic tile Work.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Comply with ANSI American National Standard Specifications for the Installation of Ceramic Tile for related trade coordination.
	3. Coordinate substrate finishing and curing techniques for type of ceramic tile installation required.
	4. Coordinate substrate finishing with other Sections and coordinate installation requirements of those Sections with the Work of this Section.
	5. Coordinate final locations of structural expansion joints, control joints, cold joints, and saw-cut control joints so that such joints do not interrupt ceramic tile pattern shown.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.
	2. Section 09 21 16, Gypsum Board Assemblies.


	1.2    REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI, American National Standard Specifications for the Installation of Ceramic Tile.
	2. ANSI A10.20, Safety Requirements for Ceramic Tile, Terrazzo and Marble Work.
	3. ANSI A108.1, Installation of Ceramic Tile.
	4. ANSI A108.5, Ceramic Tile.
	5. ANSI A108.10, Installation of Grout in Tilework.
	6. ANSI A118.4, Latex-Portland Cement Mortar.
	7. ANSI A118.7, Polymer Modified Cement Grouts for Tile Installation.
	8. ANSI A137.1, American National Standards Specification for Ceramic Tile.
	9. ASTM A82, Specification for Steel Wire, Plain, for Concrete Reinforcement.
	10. ASTM A185, Specification for Steel Welded Wire Reinforcement, Plain for Concrete.
	11. ASTM C109/C109M, Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or 50-mm Cube Specimens).
	12. ASTM C144, Specification for Aggregate for Masonry Mortar.
	13. ASTM C150, Specification for Portland Cement.
	14. ASTM C171, Specification for Sheet Materials for Curing Concrete.
	15. ASTM C241, Test Method for Abrasion Resistance of Stone Subjected to Foot Traffic.
	16. ASTM C373, Test Method for Water Absorption, Bulk Density, Apparent Porosity and Apparent Specific Gravity of Fired Whiteware Products.
	17. ASTM C424, Test Method for Crazing Resistance of Fired Glazed Whitewares by Autoclave Treatment.
	18. ASTM C482, Test Method for Bond Strength of Ceramic Tile to Portland Cement Paste.
	19. ASTM C485, Test Method for Measuring Warpage of Ceramic Tile.
	20. ASTM C499, Test Method for Facial Dimensions and Thickness of Flat, Rectangular Ceramic Wall and Floor Tile.
	21. ASTM C501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	22. ASTM C503, Specification for Marble Dimension Stone (Exterior).
	23. ASTM C627, Test Method for Evaluating Ceramic Floor Tile Installation Systems Using the Robinson-Type Floor Tester.
	24. ASTM C648, Test Method for Breaking Strength of Ceramic Tile.
	25. ASTM C650, Test Method for Resistance of Ceramic Tile to Chemical Substances.
	26. ASTM C847, Specification for Metal Lath.
	27. ASTM C1026, Test Method for Measuring the Resistance of Ceramic Tile to Freeze-Thaw Cycling.
	28. ASTM C1028, Test Method for Determining the Static Coefficient of Friction of Ceramic Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-Meter Method.
	29. ASTM C87, Test Method for Melting Point of Petroleum Wax (Cooling Curve).
	30. ASTM D2240, Test Method for Rubber Property - Durometer Hardness.
	31. TCNA, Handbook for Ceramic Tile Installation.
	32. USGBC LEED-NC, Reference Guide For New Construction and Major Renovation.


	1.3   TERMINOLOGY
	A. Terminology used in this Section is in accordance with:
	1. Terminology, explanations, requirements, and notes in the Foreword to ANSI Standard Specifications for the Installation of Ceramic Tile.
	2. All terms in ANSI A137.1.

	B. The following words or terms are not defined but, when used in this Section, have the following meaning:
	1.  “Ceramic tile” is a ceramic surfacing unit, usually relatively thin in relation to facial area, made from clay, or mixture of clay and other ceramic materials, called the body of the tile, having either a glazed or unglazed face and fired above re...


	1.4   QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Provide ceramic tile and auxiliary products and accessories manufactured by firms specializing in producing types of products specified, in compliance with reference standards used in this Section.
	b. Provide ceramic tile and auxiliary products and accessories manufactured by firms that are members of TCNA and participate in TCNA certification programs.

	2. Installer:
	a. Engage a single installer regularly performing ceramic tile installation, and with documented skill and successful experience installing types of materials required; and that employs only tradesmen who are trained, skilled, and have successful expe...
	b. Submit installer name and qualifications, and the following information for at least three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the ceramic tile.
	3) Quantity (area) installed.



	A.
	A.
	A.
	B. Component Supply and Compatibility:
	1. Provide each type of ceramic tile from only one manufacturer.
	2. Provide ceramic tile from source with adequate resources to provide ceramic tile of same color, grade, finish, type, and variety, and from same production run, and of consistent quality, appearance, and physical properties, for each contiguous area...
	3. Provide modified cement mortars, bonding adhesives, and grouts of generic type specified, but of brand acceptable to or recommended by ceramic tile manufacturer.
	4. Obtain all ceramic tile setting and grouting products from one manufacturer.

	A.
	A.
	A.
	C. Regulatory Requirements:
	1. Comply with Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to 28 CFR 36 (Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG).

	A.
	A.
	A.
	D. Mock-Ups:
	1. Prior to installing ceramic tile and accessories, but after ENGINEER's approval of Samples and Action Submittals, provide four-foot square Sample of each type of ceramic tile floor and wall system in areas selected by ENGINEER to show representativ...
	2. Obtain ENGINEER’s approval of colors, patterns, textures, and tolerances before starting ceramic tile Work. Retain and protect mock-ups during construction as a standard for judging completed ceramic tile Work. Do not alter, move, or destroy mock-u...
	3. Approved mock-ups may become part of the Work if approved mock-ups remain undamaged and undeteriorated at Substantial Completion.
	4. Remove and replace with new material ceramic tile Work that does not conform to the standard approved on mock-ups.
	5. Do not commence ceramic tile installation without obtaining ENGINEER’s approval of associated mock-up.


	1.5   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a.
	a.
	a.
	a. Completely-dimensioned and detailed drawings for ceramic tile Work utilizing modular planning to minimize cutting. Show ceramic tile pattern and recommended location of control joints and expansion joints in finished ceramic tile Work.
	b. Show all ceramic tiles including location of each type, color, and pattern. Show coordinated details for construction systems adjacent to ceramic tile that may affect ceramic tile pattern. Submit large-scale details for interrelated thresholds, flo...

	2. Product Data:
	a. Copies of manufacturer’s specifications and literature for all required materials. Include manufacturer’s published data, indicating that each material complies with the Contract Documents and is suitable for the application shown.
	b. Test Reports: Submit certified laboratory test reports, for products identical to those to be provided for the Project, indicating conformance with the requirements specified.

	3. Samples: Sample submittals will be reviewed by ENGINEER for color, texture and pattern only. Compliance with all other requirements is the responsibility of CONTRACTOR. Submit the following:
	a. Ceramic tile mounted on 12-inch square hardwood boards showing color, type, and class of each ceramic tile required.
	a.
	a.
	a.
	b. Manufacturer’s full selection of standard and custom colored grout. Provide actual Samples of each grout material color, applied between metal or plastic flanges, for selection by ENGINEER.
	a.
	c. Marble thresholds with color, profile, and finish specified, full width and 12 inches long.
	d. Mock-up(s).


	B. Informational Submittals: Submit the following:
	1. Certificates.
	a. Master Grade Master Grade Certificate and Tile Contractor’s Certificate signed by manufacturer and installer, for each type of ceramic tile in compliance with procedures established by ANSI A137.1 for ceramic tile.
	b. Certificate stating that products licensed by the TCNA have been supplied, where applicable.
	c. Certify that tiles from the same production run are available in sufficient quantity for the Work.
	d. Installer certification.
	e. Certify that setting bed mortars and grouts have been stored off the ground in factory-sealed containers and bags, and in areas maintained within humidity limitations recommended by product manufacturer.
	f. Certify that setting bed mortar and grout materials were manufactured within 12 months of installation and have not and will not be subjected to freezing temperatures.

	2. Supplier Instructions:
	a. Copies of TCNA Handbook for Ceramic Tile Installation showing proposed installation system, materials and details for each area of the Work.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Qualifications Statements:
	a. Manufacturer, when required by ENGINEER.
	b. Installer.


	C. Closeout Submittals:
	1. Maintenance Data: Submit in accordance with 01 78 23, Operations and Maintenance Data, manufacturer’s instructions for recommended maintenance practices for each type of ceramic tile, including the following:
	a. Product name and number.
	b. Name, address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining.


	A.
	A.
	A.
	D. Maintenance Material Submittals:
	1. Extra Stock Materials: At time of completing ceramic tile installation, deliver stock of extra material and store in accordance with Section 01 78 43, Spare Parts and Extra Materials. Furnish full-size units, packaged with protective covering for s...
	a.
	a.
	a.
	a. Ceramic Tile: Furnish quality of ceramic tile equal to two percent of quantity installed, or at least one full package.
	b. Do not furnish partial packages of materials. Round-up quantities to furnish only complete, unopened and undamaged packages; with legible labels accurately representing contents of package indicating compliance with approved Samples and submittals,...
	c. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials used in the Work, with calculations establishing quantity of extra materials to be furnished.



	1.6   DELIVERY, STORAGE AND HANDLING
	A. Comply with requirements of applicable reference standards used in this Section, Section 01 65 00, Product Delivery Requirements, Section 01 66 00, Product Storage and Handling Requirements, and the following.
	1. Deliver ceramic tile bearing manufacturer’s name with standard grade labels complying with ANSI A137.1.
	2. Tile shall be accompanied by certificate and shipping receipt from manufacturer stating grade of tile, number and kinds of containers and shipping identification.
	3. Include identification and formula numbers on containers of setting and grouting materials produced under TCNA license.
	4. Failure to comply with requirements of this Article shall be sufficient cause for ENGINEER’S rejection of the material in question. Remove unacceptable material from the Site and provide new material conforming to the Contract Documents.


	1.7   PROJECT CONDITIONS
	A. Environmental Requirements:
	1. Supplemental Heat: Do not apply ceramic tile to surfaces that contain frost. Install ceramic tile only when substrate is at least 50 degrees F and rising. Maintain minimum temperature for curing period recommended under applicable ANSI reference st...
	a.
	a.
	a.
	a. Provide supplemental heat and protection as required to maintain ceramic tile at minimum of 50 degrees F during and after installation.
	b. Supplemental heat and power sources, as may be required should ambient temperature fall below 50 degrees F, are not available at the Site. Provide supplemental heat, including fuel, equipment, operating and maintenance personnel and power sources.
	c. Distribute heat uniformly and provide deflection or protective screens as required to prevent concentrating heat on ceramic tile near heat source.

	2. Damp-cure latex-portland cement mortar setting bed under cover for minimum of 20 hours at temperatures of at least 70 degrees F and allow setting bed to dry before installing ceramic tile. Lower temperatures shall necessitate longer curing times. C...
	3. Warm Weather Requirements: Do not install ceramic tile when temperature of substrate is 100 degrees F or is expected to rise above 100 degrees F during curing period.

	B. Site Measurements:
	1. Where field measurements cannot be taken at the Site without delaying the Work, establish dimensions and proceed with Shop Drawing preparation without Site-verified dimensions. Coordinate supports, adjacent construction, and equipment locations to ...


	1.8   SCHEDULING
	A. Do not install ceramic tile until other Work to be embedded in ceramic tile systems has been acceptably installed.
	B. Sequence the Work so that other installers do not interfere with or need to Work in the ceramic tile installation areas until such time as ceramic tile Work can be adequately protected from potential damage from their work, or access requirements.
	A.
	A.
	A.
	C. Cooperatively schedule and assist in sequencing of work of other contracts so that other contractors do not interfere with or need to work in ceramic tile installation areas until ceramic tile is adequately protected from potential damage that may ...


	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Performance Criteria:
	1. Standards: Comply with applicable reference standards using this Section and recommendations of TCNA and ANSI, except to extent that more-stringent requirements are required in the Contract Documents.
	2. All requirements of ANSI American National Standard Specifications for the Installation of Ceramic Tile, including its General Requirements, Forwards, and Explanation and Notes, shall be part of this Section.
	1.
	1.
	1.
	3. Ceramic Tile Floor System Service Requirements, ASTM C627 and TCNA Performance-Level Requirement Guide and Selection Table:
	a. Floors: Heavy.
	b. Walls: Commercial Construction – Wet.

	1.
	1.
	1.
	4. Environmental Profile: Provide environmentally-friendly ceramic tile manufactured using either a minimum of 55 percent recycled glass or post-industrial waste feldspar tailings as part of waste-free manufacturing process.
	5. On exteriors, use only ceramic tile recommended by manufacturer as suitable for climatic conditions of the Site.


	2.2   MATERIALS
	A. Ceramic Tile, General:
	1. Provide ceramic tile manufactured from shale and fire clays.
	2. Comply with ANSI A137.1. Provide standard-grade ceramic tile. Seconds are unacceptable.
	1.
	1.
	1.
	3. Where required to meet performance criteria specified, provide manufacturer’s standard abrasive surfaced ceramic tile with fused aluminum oxide, uniformly impregnated on face of flat tile. Tiles showing an uneven distribution are unacceptable.
	4. Provide ceramic tile with patterned backs. Dovetail backs are unacceptable.
	5. Ceramic tile shall be precisely formed with uniform, straight edges and facial surfaces.
	1.
	1.
	1.
	6. Provide only ceramic tile recommended by tile manufacturer as suitable for climatic conditions at the Site.

	A.
	A.
	A.
	B. Ceramic Mosaic Floor Tile: Provide the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Provide complete selection of special radiused cove base, bullnosed, stair tread and riser shapes, and other special trim shapes as shown and as required by ENGINEER for a complete installation. Provide same material, color, size, and finish as flo...
	1. c. Or Equal.
	1.
	1.
	1.
	1.
	1.
	2. Provide complete selection of all special radiused cove base, bullnosed, stair tread, and riser shapes and other special trim shapes as shown, or as required for a complete installation. Provide same material, color, size, and finish as floor tile,...
	1.
	1.
	1.
	3. Colors: Provide specified manufacturer’s complete selection of standard and custom colors for final selection by ENGINEER. ENGINEER will select maximum of four colors.

	A.
	A.
	A.
	A.
	A.
	A.
	C. Thin-Set Mortar:
	1. Provide high-performance, high-tack, non-flammable, non-toxic, water cleanable, ceramic tile mortar.
	2. Products and Manufacturers: Provide one of the following:
	a. Laticrete 272 Premium Floor N’ Wall Thin-Set Mortar gauged with Laticrete 3701 Mortar Admix by Latricrete International, Inc.
	b. ProSpec Superior Permaflex 600 by Bonsal American, Inc.
	c. Or equal.

	3. Latex-Portland Cement Bond Coat: Provide pre-blended, pre-sanded, portland cement mortar with latex additives complying with ANSI A118.4.
	4. Physical Properties: Provide the following:
	a. Compressive Strength, ANSI A118.4: 2,500 psi, minimum.
	b. Water Absorption, ANSI A118.7: Four percent, maximum.
	c. Shear Bond, Porcelain Tile, Water Immersion, ANSI A118.4: 300 psi, minimum.
	d. Service Rating (TCNA), ASTM C627: Cycles 1 to 14 “extra heavy”.
	e. VOC Content: 0.00 grams per liter.


	D. Grout: Provide the following grout for areas receiving the Work of this Section:
	1. Provide high-performance, premium sanded grout complying with ANSI A118.7 and recommended by grout manufacturer as acceptable for use in extra-heavy commercial and industrial applications.
	2. Products and Manufacturers: Provide one of the following:
	a. Laticrete 500 Series gauged with Laticrete 1776 Grout Admix Plus by Laticrete International, Inc.
	b. ProSpec Sanded Tile Grout (700) by, Bonsal American, Inc.
	c. Or equal.

	3. Latex-Portland Cement Grout: Provide sanded cement grout consisting of blended mix of portland cement, graded aggregates, and color-fast pigments mixed with latex additive in place of water, complying with ANSI A118.7.
	4. Physical Properties:
	a. Compressive Strength, ANSI A118.7: 3,500 psi, minimum.
	b. Water Absorption, ANSI A118.7: Five percent, maximum.
	c. Hardness, ASTM D2240: 60 to 70 D-Scale; 72 hours.
	d. Linear Shrinkage, ANSI A118.7: 0.19 percent, seven-day maximum.
	e. Service Rating (TCNA), ASTM C627: Cycles 1 to 14 “extra heavy”.
	f. VOC Content: 0.00 g/L.

	1.
	1.
	1.
	5. Colors: Provide specified manufacturer’s complete selection of standard and custom colors for final selection by ENGINEER. ENGINEER will select maximum of four colors.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Tile Backer Panels:
	1. Refer to Section 09 21 16, Gypsum Board Assemblies.

	F. Auxiliary Materials:
	1. Thresholds:
	a. Provide sound Group “A” marble with an abrasive hardness of not less than 10.0 when tested in accordance with ASTM C241.
	b. Provide beige colored, honed marble, complying with ASTM C503, for thresholds, where shown.

	2. Metal Lath: ASTM C847, galvanized expanded metal lath, 3.4 pounds per square yard.
	1.
	1.
	1.
	3. Reinforcing Wire Fabric: Provide one of the following complying with ASTM A82 and ASTM A185.
	a.
	a.
	a.
	a. Two-inch by two-inch mesh, 16/16 wire.
	b. Three-inch by three-inch mesh, 13/13 wire.
	c. 1.5-inch by two-inch mesh, 16/13 wire.

	1.
	1.
	1.
	4. Cleavage Membrane: Provide polyethylene sheeting, four mils thick, complying with ASTM C171.
	5. Burlap or Cheese Cloth: Provide to keep drainage layer free of mortar from mortar bed installation Work.
	6. Expansion Joints: Provide expansion joint materials in accordance with TCNA Handbook for Ceramic Tile Installation and applicable ANSI installation standards. Provide expansion joint assemblies with neoprene filler between metal flanges.
	1.
	1.
	1.
	7. Metal Edge Strip: Provide stainless steel metal edge strip with integral provisions for anchorage to substrate for transition between ceramic tile and other floor materials.
	8. Temporary Protective Coating: Provide petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with melting point of 120 degrees F to 140 degrees F in compliance with ASTM C87, formulated to protect exposed ceramic ti...
	9. Ceramic Tile Cleaner: Neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, and recommended for cleaning ceramic tile and modified portland-cement materials by the tile and grout manufacturers.
	10. Sealants: Refer to Section 07 92 00, Joint Sealants.
	11. Water: Clean and potable.


	2.3   MIXES
	A.
	A.
	A.
	A. Setting Bed Cement Mortar:
	1. Provide latex-portland cement setting bed mortar mixed in accordance with ANSI A108.1 and manufacturer’s written specifications.
	2. Machine-mix in mortar Supplier-approved mixer in which quantity of water is accurately and uniformly controlled.
	3. Add only sufficient water to produce workable mix allowing for maximum compaction during tamping of mortar bed.

	B. For mixing of bond coats, grouts, and similar materials, comply with manufacturer’s instructions and applicable ANSI reference standards using in this Section.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the substrates to receive mortar bed and ceramic tile and conditions under which the ceramic tile Work will be performed. Notify ENGINEER in writing of unsatisfactory tolerances that exceed specified limits in other work adjoining the ceram...
	B. Comply with recommendations for condition and inspection of surfaces, including tolerances, contained in the “Forward” and “General Requirements” of ANSI Specifications for the Installation of Ceramic Tile.

	3.2   PREPARATION
	A.
	A.
	A.
	A. Prepare and cure substrates in accordance with ANSI A108.1, setting bed mortar manufacturer’s recommendations, TCNA recommendations, and installation methods in applicable ANSI reference standards used in this Section.
	1. Remove substances that are incompatible with ceramic tile setting materials by using terrazzo grinder, drum sander, or polishing machine equipped with heavy-duty wire brush.

	B. Provide structurally sound, dry substrate free of ridges and depressions and finished in accordance with installation method specified.
	A.
	A.
	A.
	C. Comply with ANSI suggestions for related trade preparations presented in the “Foreword” of ANSI American National Standard Specifications for the Installation of Ceramic Tile.
	D. Clean substrate of waxy and oily films and curing compounds.

	3.3   INSTALLATION
	A. Install ceramic tiles in accordance with ANSI A108.1 and ANSI A10.20.
	B. Erection Tolerances:
	1. Limit out-of-plane variation of ceramic tile floor to 1/4-inch in 20 feet.
	2. Limit height offsets (lippage) between individual ceramic tiles to 1/32-inch.
	3. Limit joint width variation to plus-or-minus 1/16-inch in 20 feet.

	C. Ceramic Tile Tolerances:
	1. Comply with ASTM C499.
	2. Determine structural defects in flat tile and trim units in accordance with Appendix of ANSI A137.1.

	A.
	A.
	A.
	D. Install ceramic floor tile and thresholds in accordance with TCNA Handbook for Ceramic Tile Installation, as follows:
	1. Floor Tile: Handbook method F111, and in accordance with ANSI A108.5, except as otherwise specified.
	2. Base Cove Alternative: Flush.
	3. Thresholds: Install stone thresholds complying with TCNA, “Handbook for Ceramic Tile Installation” Method TR611-2K.

	A.
	A.
	A.
	E. Ceramic Wall Tile: Install ceramic wall tile complying with TCNA, Handbook for Ceramic Tile Installation, as follows:
	1. Wall Tile: Handbook method W243, and in accordance with ANSI A108.5, except as otherwise specified.

	F. Expansion Joints:
	1. Install ceramic tile associated with expansion joints, control joints, and cold-joints in accordance with TCNA Handbook for Ceramic Tile Installation, Method EJ171-2K.
	2. Provide expansion joints in locations and in manner recommended by TCNA and as shown.
	3. Locate openings for expansion joints directly over structural joints in horizontal surfaces, where backing materials change and where ceramic tile Work abuts restraining surfaces such as perimeter walls, curbs, columns, piping, and conduits.
	4. Width of openings for expansion joints over structural joints shall be at least as wide as corresponding structural joint.
	5. Provide interior expansion joints same width as grout joints with minimum size of 1/4-inch.
	6. Provide exterior expansion joints of 3/4-inch. Refer to Section 07 95 13, Expansion Joint Cover Assemblies.

	G. Provide 95-percent mortar bond coat coverage for each ceramic tile back. Back butter each tile with bond coat or select a notched trowel sized to facilitate proper coverage, key mortar into substrate with flat side of trowel, and comb with notched ...
	1. Periodically remove and check ceramic tile in presence of ENGINEER to ensure that proper coverage is being attained.

	H. Extend ceramic tile Work into recesses and under equipment, fixtures, and permanent furniture such as laboratory metal casework, lockers, and shop equipment to form complete covering without interruptions, except as otherwise shown or indicated. Te...
	I. Accurately form intersections and returns. Perform cutting and drilling of ceramic tile without marring visible surfaces.
	J. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight, aligned joints. Cut and ground edges shall be uniform and straight without marring tile faces. Extend ceramic tile half-way under door thresholds. Fit ceramic ...
	A.
	A.
	A.
	K. Jointing Pattern: Unless otherwise shown or indicated, lay ceramic tile in grid pattern. Align joints when adjoining ceramic tile on floor, base, and trim are same size. Lay out ceramic tile Work and center tile fields both directions in each space...
	L. Grout joints (except control and expansion joints) with specified grout, in accordance with ANSI A108.10.
	1. Dampen tile surfaces with water. Spread grout with a sharp, firm, rubber grout float. Work the grout paste into the joints until completely filled. Use diagonal strokes to pack the tile joints. Ensure that joints are filled and that grout is not br...
	2. Provide full flush joints for ceramic floor tiles by sprinkling thin layer of dry grout powder over surface immediately after grouting. When grout darkens over joint, buff with burlap, carpet remnant, or cotton rag to pack joint and clean face of t...

	M. Protect ceramic tile against damage from high performance grout by coating exposed faces of tile with wax coating to produce a thin, continuous film. Use wax that is compatible with grout and is removable by steaming method approved by tile and gro...
	N. Cure ceramic tile Work using materials and techniques recommended by mortar and grout manufacturer and ANSI A108.5.
	O. Do not use chipped, cracked, or defaced ceramic tile.
	P. Provide divider strips and accent strips to same depth as finished ceramic tile floor and wall system, including setting bed.

	3.4   ADJUSTMENT AND CLEANING
	A. Remove grout and mortar from ceramic tile faces and adjoining Work before grout or mortar hardens. Follow grout and mortar manufacturer’s written recommendations for primary and secondary cleaning. Leave ceramic tile clean and free of foreign matter.
	B. Prohibit traffic from using ceramic tile floors for seven days after grouting is completed.
	C. Before traffic is allowed over finish ceramic tile floors, cover with heavy building paper.
	D. Lay board walkways on floors that are to be trucked-over. Provide continuous runways of required width installed over building paper.
	E. Remove protective wax surfacing in accordance with ceramic tile manufacturer’s recommendations.
	F. Do not acid clean unglazed ceramic tile unless allowed by ceramic tile manufacturer’s printed instructions and, if allowed, do so no earlier than 14 days after grouting. Mild acid cleaners that do not contain muriatic acid will be acceptable if rec...
	1. Soak unglazed ceramic tile with water before cleaning with saturated solution of sulfuric acid in room temperature water.
	2. Protect metal and enamel surfaces, and cast iron and vitreous plumbing fixtures, from effects of acid cleaning by coating such items with petroleum jelly.
	3. Thoroughly flush ceramic tile with water before and after acid cleaning and restore protected surfaces to their original condition.

	G. Do not use acid or acid-based cleaners to clean glazed ceramic tile.
	H. Remove cracked, broken, unbounded, or damaged ceramic tile and replace with new material.
	I. Protection:
	1. Protect adjoining work from the Work of this Section.
	2. Where acid solutions are required to clean surfaces of finished Work, first cover exposed adjoining work to protect adjoining work from possible effect of acid or its fumes.
	3. Clean adjoining surfaces soiled by ceramic tile Work.
	4. Replace adjoining work damaged beyond repair by the Work of this Section.

	J. Immediately prior to inspection to determine Substantial Completion, remove protective coverings and wash ceramic tile floors and walls clean.
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	09 51 13 - Acoustical Panel Ceilings
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install acoustical panel ceilings.  The Work also includes:
	a.
	a.
	a.
	a. Providing openings in acoustical panel ceilings to accommodate the Work under this and other Sections and building into the acoustical panel ceilings all items to be embedded in, or penetrate, acoustical panel ceilings.
	b. Providing openings in acoustical panel ceilings to accommodate the work under other contracts and assisting other contractors in building into the acoustical panel ceilings all items furnished under other contracts that are required to be embedded ...

	2. Extent of acoustical panel ceilings is shown.
	3. Types of products include the following:
	a.
	a.
	a.
	a. Non-directionally textured, ceramic, acoustical panel ceiling tiles.
	b. Intermediate-duty, exposed acoustical panel suspension system.
	c. Acoustical sealants.
	d. Miscellaneous fasteners, clips, hangers, tie-wire and other accessories.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the acoustical panel ceilings Work.
	2. Coordinate furnishing and installing products for maintaining the fire-resistance-rating of ceiling construction at perimeters and penetrations where built-in and recessed items and transitions with other building components occur in the acoustical...

	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 21 05, Building Insulation.
	2. Section 07 92 00, Joint Sealants.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM A 153/A 153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	b. ASTM A 366/A 366M, Specification for Commercial Steel Sheet, Carbon, (0.15 maximum percent) Cold-Rolled.
	c. ASTM A 510, Specification for General Requirements for Wire Rods and Coarse Round Wire,
	d. ASTM A 641/A 641M, Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
	e. ASTM B 221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	f. ASTM C 423, Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	g. ASTM C 635, Specification for the Manufacture, Performance, and Testing of Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings.
	h. ASTM C 636, Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels.
	i. ASTM C 834, Specification for Latex Sealants.
	j. ASTM E 84, Test Method for Surface Burning Characteristics of Building Materials.
	k. ASTM E 119, Test Methods for Fire Tests of Building Construction and Materials.
	l. ASTM E 413, Classification for Rating Sound Insulation.
	m. ASTM E 488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	n. ASTM E 580, Practice for Application of Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels in Areas Requiring Seismic Restraint.
	o. ASTM E 795, Practice for Mounting Test Specimens During Sound Absorption Tests.
	p. ASTM E 1264, Classification for Acoustical Ceiling Products.
	q. ASTM E 1414, Test Method for Airborne Sound Attenuation Between Rooms Sharing a Common Ceiling Plenum.
	r. ASTM E 1477, Test Method for Luminous Reflectance Factor of Acoustical Materials by Use of Integrating-Sphere Reflectometers.
	s. ASTM F 593, Specification for Stainless Steel Bolts, Hex Cap Screws and Studs.
	t. ASTM F 594, Specification for Stainless Steel Nuts.

	2. Architectural Metal Products Division of the National Association of Architectural Metal Manufacturers, (AMP).
	a. AMP, 501, Finishes for Aluminum.

	3. Ceiling and Interior Systems Construction Association, (CISCA).
	a. CISCA, Acoustical Ceilings: Use and Practice.
	b. CISCA, Ceiling Systems Handbook.

	4. Underwriters' Laboratories, Inc., (UL).
	a. UL, Fire Resistance Directory.



	1.3  QUALITY ASSURANCE
	A. Installer's Qualifications:
	1. Engage a single installer regularly performing installation of acoustical panel ceilings with documented skill and successful experience in the installation of the types of materials required; and who agrees to employee only tradesmen who are train...
	2. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	a. Names and telephone numbers of owners, architects or engineers responsible for projects.
	b. Approximate contract cost of the acoustical panel ceilings.
	c. Amount of area installed.


	A.
	A.
	A.
	B. Testing Agency Qualifications: The independent testing agency shall demonstrate to ENGINEER’S satisfaction, based on evaluation of criteria submitted by testing agency, that it has the experience and capability to satisfactorily conduct the testing...
	A.
	A.
	A.
	C. Regulatory Requirements:
	1. Wherever a fire-resistance-rated construction assembly classification is shown or scheduled that includes acoustical panel ceiling assemblies (2-hour, 1-hour and similar designations), provide components complying with the applicable requirements ...
	2. UL Compliance: Comply with UL’s “Fire Resistance Directory”, for applicable fire-resistant construction systems.
	1.
	1.
	1.
	3. Size anchorage devices for ceiling hangers for three times supported load, except size direct-pull concrete inserts for five times supported load, for structural classification specified, complying with ASTM C 635, Table 1, Direct Hung, unless more...
	4. Attachment Devices: Size internal attachment devices within suspended ceiling system for five times the design load indicated in ASTM C 635, Table 1, Direct Hung.

	D. Source Quality Control:
	1. Furnish all components of each acoustical panel ceiling system from a single manufacturer and from a single supplier with adequate resources to provide products of consistent performance characteristics, physical properties and appearance, without ...

	E. Mock-Ups:
	1. Before proceeding with final purchase of materials and installation of acoustical panel ceiling systems, but after ENGINEER'S acceptance of Samples and Shop Drawings, install 100 square foot samples of each type of acoustical panel ceiling system, ...
	2. Incorporate materials and methods of installation that are identical to Project requirements.
	3. Obtain ENGINEER'S acceptance of visual qualities of mock-up before start of acoustical panel ceiling Work.  Retain and protect mock-up during construction as a standard for judging completed acoustical panel ceiling.  Do not alter or remove approve...
	4. Build as many mock-ups as required to obtain ENGINEER'S acceptance.  Disassemble rejected mock-ups and remove all components from Site.  Do not incorporate rejected mock-up components into the Work.  Accepted mock-up may be incorporated into the fi...
	5. Acoustical panel ceiling Work that proceeds without approved mock-ups shall be stopped, and mock-ups prepared for ENGINEER’S acceptance.
	6. Acoustical panel ceilings that do not meet the standard of workmanship on the accepted mock-up shall be removed and replaced with new material.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer's product specifications and installation instructions for each acoustical ceiling material required, and for each suspension system.  Include certified laboratory test reports and other data as required to show compliance w...
	b. Include manufacturer's recommendations for cleaning and refinishing acoustical units, including precautions against materials and methods, which may be detrimental to finishes and acoustical performances.

	2. Reflected ceiling plans of suspension systems, showing hanger, anchor and acoustical panel locations, drawn to a scale of 1/4-inch equal to 1 foot-0 inch, and details of all transitions of acoustical panels with other items such as light fixtures, ...
	a. Show and coordinate locations of ceiling-mounted items, automatic fire suppression system sprinkler heads, speakers, and penetrations for other items of Work that are to be coordinated with the ceiling, and show framing and support details for Work...
	b. Complete information on all anchors and supports indicating maximum resistance to tension, in compliance with performance criteria specified.

	3. Samples:
	a. Full size samples for each acoustical panel specified.  Samples shall show the full range of exposed color and texture to be expected in the completed Work.
	b. 12-inch long samples of each exposed runner and molding.
	c. ENGINEER'S review will be for color and texture only.  Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Test Reports:
	a. Certify compliance with ASTM C 635 and other specified requirements, and indicate structural classification of each type of suspension system.
	b. Evidence of acoustical panel ceiling system’s compliance with requirements of governing authorities having jurisdiction at the Site.
	a.
	a.
	a.
	c. Certified field quality control test reports for required anchor performance tests.

	2. Qualifications Statements:
	a. Installer.
	b. Testing laboratory.



	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded, in ample time to prevent delay of that Work.
	2. Deliver accepted materials in original, unopened, undamaged, protective packaging, with manufacturer's and testing and inspection agencies labels accurately indicating brand name, pattern, size, thickness and fire-resistance-rating of packaged mate...
	3. All markings and labels shall be legible and intact.
	4. Inspect acoustical panel ceiling materials and reject components differing from accepted Samples and Shop Drawings.  Immediately remove rejected components from the Site and do not incorporate into the Work.
	5. Handle materials in a manner that avoids chipping edges or damaging units in any way and as recommended by manufacturer’s approved installation recommendations and the recommendations of specified standards.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store materials in a fully enclosed space where they will be protected against damage and constantly within limits of manufacturer’s written recommended environmental conditions.
	3. Store materials in original protective packaging to prevent soiling, physical damage or wetting.
	4. Store cartons open at each end to stabilize moisture content and temperature.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...


	1.6  JOB CONDITIONS
	A. Environmental Requirements:
	1. Before installing acoustical panels permit them to reach room temperature and a stabilized moisture content.
	1.
	1.
	1.
	2. Do not install interior acoustical panel ceilings until the space has been enclosed and is weathertight, and until installation of moisture-bearing material in the space has been completed and the space is nominally dry, and until ambient condition...

	B. Scheduling:
	1. Do not begin installation of acoustical panel ceilings until all Work above ceilings has been completed and accepted by ENGINEER.
	2. Furnish cast-in-place, and built-in-place anchors and their locations, to other trades for installation well in advance of time needed for coordinating locations of acoustical panel ceiling supports with other Work that must share plenum area above...


	1.1
	1.1
	1.1
	1.7  EXTRA MATERIALS
	A. Extra Materials:
	1. At time of completing the installation, deliver stock of extra material and store in a secure area at the Site as directed by OWNER.  Furnish full-size units, packaged with protective covering for storage, and identified with appropriate labels.
	1.
	1.
	1.
	2. Acoustical Panels: Furnish an amount equal to two percent of the amount installed, or at least one full package of acoustical panels.
	3. Do not provide partial packages of materials.  Round-up quantities to furnish only complete, unopened and undamaged packages; with legible labels accurately representing contents of package indicating compliance with approved Samples and Shop Drawi...
	4. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials to be used on this Project, with calculations establishing quantity of extra materials to be furnished to OWNER.



	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Performance Criteria:
	1. General:
	a. Standards: Provide manufacturer’s standard acoustical panel ceiling systems that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light deflections.
	b. References: In general, the recommendations of CISCA, “Acoustical Ceilings: Use and Practice” shall be considered part of this Section, unless otherwise specified.
	c. Standards for Terminology and Performance: Applicable publications by the Ceiling and Interior Systems Construction Association (CISCA), including “Ceiling Systems Handbook” and ASTM C 635.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Noise Reduction Coefficient (NRC): The average of sound absorption coefficients when tested in accordance with ASTM C 423 for a specification range of ten points, for middle frequencies of 250, 500, 1000, and 2000 Hertz with face of test specimen m...
	a. NRC Rating: Range of 0.50, except as otherwise specified.

	1.
	1.
	1.
	3. Ceiling Attenuation Class: Provide acoustical panel ceilings that have been tested for sound transmission loss through the acoustical tile ceiling, determined in accordance with ASTM E 1414 and ASTM E 413.  Provide not less than the following:
	a. CAC Class: 40, for Mounting Type E-400.



	2.2  CEILING PANELS
	A. General: Unless otherwise specified, provide standard lay-in panels of the type selected by ENGINEER.  Provide sizes shown on reflected ceiling plans or, if not otherwise shown, 24-inch by 48-inch grid-size panels.
	B. Acoustical Panels:
	1. Mineral Fiber Acoustical Panels: Provide units not less than 15/163/4-inch thick and of density not less than 1.25 pounds per square foot, medium-coarse non-directional texture, NRC 0.50 to 0.60, STC 35-39, light reflectance over 67 percent. [1]
	2. Surface Finish: Factory-applied white vinyl latex paint.
	3. Product and Manufacturer: Provide one of the following:
	a. Cirrus Tegulant beveled edge by Armstrong World Industries, Inc.
	b. Frost shadow line tapered edge by USG.
	c. Or equal.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  CEILING SUSPENSION SYSTEMS
	A. General: Comply with ASTM C 635, as applicable to the type of suspension system required for the type of acoustical panel ceiling units specified.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Structural Class, Heavy-Duty System (Direct Hung): 16 pounds per linear foot of main runners, minimum.
	a. Main Runners: 0.020-inch thick metal, minimum.
	b. Cross Tees: 0.020-inch thick metal, minimum.


	A.
	A.
	A.
	B. Exposed Suspension System: Manufacturer's standard, 5/16-inch wide by 1-1/2-inch high exposed runners, cross-runners and accessories, with exposed cross runners stepped to lay flush with main runners; manufactured from hot-dipped galvanized G90, co...
	1.
	1.
	1.
	1. Finish of Exposed Members: Provide uniform factory-applied finish on exposed surfaces of ceiling suspension system including moldings, trim and accessories.
	1.
	1.
	1.
	1.
	a. Finish: Manufacturer's standard baked enamel finish, white, unless otherwise selected by ENGINEER.
	b. Finish: Natural color anodized aluminum, 0.4-mil coating, NAAMM AA-C22A31.


	A.
	A.
	A.
	C. Products and Manufacturers: Provide one of the following:
	1. 1200 System and Fire Front 1250 Direct Hung Suspension Systems by Chicago Metallic Corporation.
	2. Or equal.


	2.4  MISCELLANEOUS MATERIALS
	A. Hangers:
	1.
	1.
	1.
	1. Wire Hangers: Galvanized, soft-temper steel wire complying with ASTM A 641/A 641M, Class C zinc coating, pre-stretched; bare steel diameter of 8-gauge (0.162-inch).
	1.
	1.
	1.
	1.
	1.
	1.
	2. Anchors:
	a. Provide built in place anchors abricated from stainless steel components complying with ASTM F 593 and ASTM F 594, Group 1, alloy Type 316 for bolts, and anchors with holes or loops for attaching hangers.
	b. Comply with ASTM E 488 for concrete inserts, clips, bolts, screws and other devices applicable to the indicated method of structural anchorage for acoustical panel ceiling hangers.


	A.
	A.
	A.
	B. Hold-Down Clips for Non-Fire-Resistance-Rated Ceilings: For interior ceilings consisting of acoustical panels weighing less than one pound per square foot, provide hold-down clips spaced 2 foot-0 inches on centers on all cross tees.
	A.
	A.
	A.
	A.
	C. Sheet Metal Edge Molding and Trim: Type and profile shown, or if not shown, manufacturer's standard metal channel molding for edges and penetrations that fit acoustical panel edge details and suspension systems specified; formed from commercial gr...
	1. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member.
	2. For circular penetrations in ceiling, provide shop-fabricated edge moldings fabricated to diameter required to fit penetrations exactly.
	1.
	1.
	1.
	3. For narrow-face suspension systems, provide suspension system and manufacturer’s standard edge moldings that match width and configuration of exposed runners.

	D. Extruded Aluminum Edge Molding and Trim: Type and profile shown, or if not shown, manufacturer's standard extruded aluminum molding for edges and penetrations that fit acoustical panel edge details and suspension systems specified; including splice...
	1. Aluminum Alloy: 6063-T5 complying with ASTM B 221.
	2. Finish of Exposed Members: Provide the following finish for all edge moldings and trim components:
	a.
	a.
	a.
	a. Finish: Manufacturer's standard baked enamel finish, white, unless otherwise selected by ENGINEER.
	b. Finish: Natural color anodized aluminum, 0.4-mil coating; NAAMM AA-C22A31 complying with AMP 501.


	A.
	A.
	A.
	E. Acoustical Sealant for Exposed and Concealed Joints: Provide a modified acrylic-latex, non-sag, paintable, non-staining, sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints in building co...


	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. CONTRACTOR shall examine the conditions under which the acoustical panel ceiling Work is to be performed and notify ENGINEER, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory conditions have been correcte...

	3.2  PREPARATION
	A. Concrete Inserts: Provide inserts for incorporation into formwork.  Furnish layouts for cast-in-place ceiling support anchors whose installation is specified in other Sections.
	B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid the use of less-than-half width panels at borders and comply with accepted Shop Drawing layout.

	3.3  INSTALLATION
	A. General:
	1. As a minimum standard, unless otherwise shown, specified, required by accepted Shop Drawings, or governing authorities having jurisdiction at the Site, install acoustical panel ceilings to comply with CISCA’s “Ceiling System Handbook.”
	2. Where acoustical panel ceilings must resist lateral forces, comply with requirements of governing authorities having jurisdiction at the Site and ASTM E 580.

	B. Install suspension systems to comply with ASTM C 636, with hangers supported only from building structural members.  Locate hangers near each end and spaced four feet along each carrying channel or direct-hung runners, unless otherwise shown.
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or ceiling suspension system.
	1.
	1.
	1.
	2. Splay hangers only where required and, if permitted by governing authorities having jurisdiction at the Site for fire-resistance-rated construction assemblies, to miss obstructions and offset resulting horizontal forces by bracing, counter-splaying...
	3. Where width of ducts and other obstructions within ceiling plenum produces hanger spacing that interfere with the location of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the...
	1.
	1.
	1.
	4. Secure wire hangers to ceiling suspension members by looping or wire-tying with a minimum of three tight turns, either directly to structure or to inserts, eye screws, clips or other anchorage devices and fasteners that are secure and appropriate f...
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5. Do not support ceilings directly from permanent metal forms or floor deck.  Furnish cast-in-place hanger inserts that extend through forms.
	6. Do not attach hangers to steel deck tabs.
	7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	8. Do not connect or suspend steel framing from ducts, pipes or conduit.
	Sway-brace suspended steel framing with hangers used for support.
	9. Space hangers not more than 4 foot-0 inches on centers along each member, supported directly from hangers and provide hangers not more than 8-inches from ends of each member.
	10. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from structural members as required for hangers, without attaching top permanent metal forms, steel deck, or steel deck tabs.  ...
	11. Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.

	C. Arrange acoustical panels and orient directionally-patterned panels in the manner shown on accepted Shop Drawings.
	1. Install acoustical panels in coordination with suspension system, with edges concealed by support of suspension members.
	2. Install acoustical panels with pattern running in one direction.
	3. For reveal-edged panels on suspension system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	4. Install acoustical panels with undamaged edges and fitted accurately into suspension system runners and edge moldings.
	5. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1.
	1.
	1.
	1.
	6. Install hold-down clips in areas shown, and in areas where required by governing authorities having jurisdiction at the Site, or for fire-resistance-ratings; space as recommended by panel manufacturer, unless otherwise specified.

	D. Install edge moldings and trim of the type shown at edges of each acoustical ceiling area, and at locations where edge of units would otherwise be exposed after completion of the Work.
	1. Sealant Bed: Apply acoustical sealant in a continuous ribbon, concealed on back of vertical legs of molding before fastening to vertical surface.
	2. Secure moldings to building construction by fastening with screw-anchors into the substrate, through holes drilled in vertical leg.  Space holes not more than 3- inches from each end and not more than 16-inches on centers along each molding, leveli...
	3. Miter corners of moldings accurately to provide hair-line joints, securely connected to prevent dislocation.
	4. Do not use exposed fasteners, including blind rivets, on molding or trim.

	A.
	A.
	A.
	E. Install sound attenuation insulation in areas shown.  Lay insulation directly on ceiling system, and close major openings to completely cover all areas shown to receive sound attenuation insulation.

	1.1
	1.1
	1.1
	3.4  FIELD QUALITY CONTROL
	A. Testing Agency:
	1. CONTRACTOR shall engage a qualified independent testing agency, accepted by ENGINEER, to perform quality control testing.
	2. Perform all specified testing in compliance with the requirements of ASTM E 488.
	3. Extent and Testing Frequency: Testing shall take place in successive stages in areas described below.  Proceed with installation of acoustical panel ceilings only after results for previously installed hangers comply with requirements.
	4. Extent of Each Test Area: When installation of ceiling suspension systems on each floor has reached 20 percent completion, but no acoustical panels have been installed, perform the following tests:
	a. Within each test area testing agency will, select one of every ten anchors used to attach hangers to concrete and will test them for 1,140 pounds of tension.  It will also select one of every two post-installed anchors used to attach bracing wires ...
	b. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test those anchors not previously tested until twenty consecutively pass and then will resume initial testing frequency.

	5. Testing agency shall report test results promptly and in writing to ENGINEER.
	6. Where fasteners and anchors are removed and replaced, additional testing shall be performed to determine compliance with specified requirements.

	B. Allowable Tolerances:
	1. Surfaces to Receive Acoustical Treatment: Free from irregularities and level to within 1/4-inch in 12 feet.
	2. Deflection:
	a. Suspension System Components, Hangers, and Fastening Devices Supporting Light Fixtures, Ceiling Grilles, and Acoustical Units: Maximum deflection 1/360 of the span.
	b. Deflection Test: ASTM C 635.

	3. Allowable Tolerance of Finished Acoustical Ceiling System: Level within 1/8-inch in 12 feet-0 inches.
	4. Accessibility Percentage: 100.


	3.5  ADJUSTMENT AND CLEANING
	A. Do not proceed with installation of acoustical panels until testing is completed and non-complying fasteners and anchors have been replaced with new material complying with the requirements of these Specifications.
	B. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings and suspension system members.  Comply with manufacturer's written instructions for cleaning and touch-up of minor finish damage.  Remove and replace Work that canno...
	C. Installer shall advise CONTRACTOR and ENGINEER of required protection for the acoustical panel ceilings, including manufacturer’s recommended temperature and humidity limitations and dust control, so that the Work will be without damage and deterio...
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	09 61 53 - Concrete Hardener
	SECTION 09 61 53
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all concrete hardener Work.
	2. The extent of the concrete hardener includes all interior concrete floors not shown or scheduled to be finished with another material.
	3. The types of concrete hardener Work required include, but are not necessarily limited to, silicate penetrant.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the concrete hardener Work.

	C. Related Sections:
	1. Section 03 30 00, Cast-In-Place Concrete.


	1.2   QUALITY ASSURANCE
	A. Installer's Qualifications: Engage a single installer regularly engaged in the installation of concrete hardeners with five years experience in the application of the types of materials required, and who agrees to employ only tradesmen with specifi...
	B. Source Quality Control: Obtain all material from only one manufacturer who will send a qualified technical representative to the Site for the purpose of advising the installer of proper procedures and precautions for the use of the material, at no ...

	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer’s specifications, recommendations and installation instructions. Include manufacturer’s published data, indicating the material complies with the requirements and is intended for the application shown.
	b. Submit installer's qualifications in accordance with Article 1.2, above.


	B. Informational Submittals: Submit the following:
	1. Certificates: Submit a certificate of coverage signed by a duly authorized representative of the manufacturer.

	C. Closeout Submittals: Submit the following:
	1. Maintenance Data: Upon completion of the Work, furnish five copies of detailed maintenance manual including the following information:
	a. Product name and number.
	b. Name, address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedure for light repair such as scratches and staining.

	2. Guarantee Documentation:


	1.4   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded, in ample time to prevent delay of that Work.
	2. Deliver materials in concrete hardener manufacturer’s original unopened containers.
	3. Include the following information on the label:
	a. Name of material and supplier.
	b. Formula or specification number, lot number and date of manufacturer.
	c. Mixing instructions, shelf life and curing time when applicable.

	4. Failure to comply with these requirements shall be sufficient cause for the rejection of the material in question, by ENGINEER, and requiring its removal from the Site. In such a case, supply new material conforming to the specified requirements, a...
	5. Handle materials carefully to prevent inclusion of foreign materials.
	6. Do not open containers or mix components until all necessary preparatory Work has been completed.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store materials so as to preclude the inclusion of foreign material.
	3. Protect material from freezing.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...


	1.5   JOB CONDITIONS
	A. Environmental Conditions:
	1. Do not apply concrete hardener to uncured concrete. Comply with manufacturer’s written instructions for minimum ten days of curing time.
	2. Apply hardener only when temperature of concrete is 50 F or above.

	B. Protection:
	1. Do not allow concrete hardener to overflow or spill onto adjoining surfaces.
	2. Remove concrete hardener that is splashed on surfaces not designated to receive concrete hardener immediately by flushing with water.

	C. Sequencing:
	1. Coordinate the Work so that the concrete hardener is installed when best results will be obtained, as recommended by the manufacturer’s technical representative.


	1.6   GUARANTEE
	A. Provide a five year written guarantee, signed by CONTRACTOR and installer, stating that should concrete floors show signs of dusting because of wear and abrasion they will be re-installed, in the manner specified herein, at no additional cost to OW...


	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Concrete Hardener: Provide a clear, colorless, aqueous solution of chemically active silicates and fluosilicates plus a wetting and penetrating agent, that reacts with the free lime and calcium carbonates to bind soft, loose particles together and ...

	2.2   MANUFACTURERS
	A. Products and Manufacturers: Provide one of the following:
	1. Lapidolith by Sonneborn Division of Contech, Incorporated.
	2. Armortop by Anti-Hydro Waterproofing Company.
	3. Or equal.


	2.3   MIXES
	A. Follow manufacturer’s written instructions for the proper mixing, dilution and coverage of each coat.

	2.4   FINISH
	A. The finished installation of the concrete hardener shall have a smooth, uniform even finish without discontinuities or discolorations.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrates and the conditions under which the concrete hardener Work is to be performed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work and performance of t...

	3.2   SUBSTRATE PREPARATION
	A. Steel trowel concrete in strict accordance with printed directions supplied by the concrete hardener manufacturer.
	B. Provide concrete free of all honeycombing and fins.
	C. Do not use sealers, curing or parting compounds on the concrete.
	D. Provide wet curing only.
	E. Surfaces to receive concrete hardener shall be clean, dry and free of all loose dirt, oil, wax and other foreign matter.

	3.3   INSTALLATION
	A. Provide the services of a manufacturer’s technical representative for the purpose of advising the installer of proper procedures and precautions for the use of the material prior and during the installation of the concrete hardener.
	B. Apply concrete hardener using the coverage recommended by the manufacturer per coat.
	C. Apply a minimum of three separate coats.
	D. Apply a fourth coat using undiluted material should the manufacturer’s technical representative recommend this procedure, based on field conditions, and as directed by ENGINEER.
	E. Apply each coat by spray.
	F. Mop up excess solution or puddles.
	G. After each of the first and second applications, allow the floor to dry until no longer visibly wet.
	H. To avoid the development of crystals, when applying the third coat, flush the surface liberally with clean, hot water. At the same time, brush the floor rapidly with a stiff-bristle broom. Mop up excess water.
	I. Follow manufacturer’s written instructions should white crystals develop after the first or second coat. Consult manufacturer’s technical representative.

	3.4   ADJUSTMENT AND CLEANING
	A. Clean adjacent surfaces of concrete hardener resulting from the Work. Use solvent or cleaning agent recommended by the concrete hardener manufacturer. Leave all finished Work in a clean neat appearance.
	B. Protect the concrete hardener until fully cured.
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	09 65 05 - Resilient Tile Flooring
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install resilient tile flooring.
	2. Extent of resilient tile flooring is shown.
	3. Types of products required include the following:
	a. Vinyl floor tile.
	b. Vinyl cove base and pre-molded cove base corners.
	a.
	c. Edging strips.
	d. Floor and tile adhesive.
	e. Cove adhesive.
	f. Miscellaneous accessories, fillers and fasteners.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with or before, the resilient tile flooring Work.
	2. Coordinate requirements for maximum safe moisture-emission level of concrete slabs in compliance with resilient tile flooring manufacturer’s written recommendations and in compliance with ASTM E 1643 and Section 03 30 00, Cast-In-Place Concrete.
	3. Coordinate the finishing of substrates for acceptability of substrates to resilient tile flooring manufacturer, as indicated on approved Shop Drawings.
	4. Remove all chemicals, compounds and other materials from substrates to receive the Work of this Section, as may be required by the resilient tile flooring manufacturer, even if other Sections permit chemicals, compounds and other materials.
	5. Coordinate and schedule filling and grinding of cementitious underlayments to avoid later difficulty or delay in performing the resilient tile flooring installation Work.
	6. Coordinate required thickness of cementitious underlayments with doors, thresholds, piping and equipment, adjacent materials and similar items in order to provide smoothly aligned transitions acceptable to ENGINEER and in compliance with governing ...
	7. Coordinate the use of products specified in other Sections to provide substrates acceptable to the resilient tile flooring manufacturer and ENGINEER.
	8. Coordinate the installation of moisture barriers and insulation, specified in other Sections, to substrates before the installation of resilient tile flooring.

	C. Related Sections:
	1. Section 03 30 00, Cast-In-Place Concrete.


	1.2  REFERENCES
	A. Standards referenced in this Section are listed below:
	1. The Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to Title 28 Code of Federal Regulations Part 36 - Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG.
	2. ASTM C 501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	3. ASTM D 2047, Test Method for Static Coefficient of Friction of Polish-Coated Flooring Surfaces as Measured by the James Machine.
	4. ASTM D 2240, Test Method for Rubber Property - Durometer Hardness.
	5. ASTM E 648, Test Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant Heat Energy Source.
	6. ASTM E 662, Test Method for Specific Optical Density of Smoke Generated by Solid Materials.
	7. ASTM E 1643, Practice for Installation of Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs.
	8. ASTM F 386, Test Method for Thickness of Resilient tile flooring Material Shaving Flat Surfaces.
	9. ASTM F 540, Test Method for Squareness of Resilient Tile Flooring by Dial Gage Method.
	10. ASTM F 710, Practice for Preparing Concrete Floors to Receive Resilient tile flooring.
	11. ASTM F 925, Test Method for Resistance to Chemicals of Resilient tile flooring.
	12. ASTM F 1344, Specification for Rubber Floor Tile.
	13. F 1516- Practice for Sealing Seams of Resilient tile flooring Products by the Heat Weld Method (when Recommended).
	14. F 1700 Specification for Solid Vinyl Floor Tile.
	15. F 1859 Specification for Rubber Sheet Floor Covering Without Backing.
	16. F 1861, Specification for Resilient Wall Base.
	17. F 1869, Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride.
	18. ASTM F 1913, Specification for Vinyl Sheet Floor Covering Without Backing.
	19. ASTM F 2170, Test Method for Determining Relative Humidity in Concrete Slabs in Situ Probes.
	20.  Code of Federal Regulations, CFR 59, Subpart D (EPA Method 24), National Volatile Organic Compound Emission Standards for Consumer Products.
	21. ISO, 9002, Quality Systems - Model for Quality Assurance in Production, Installation and Servicing.
	22. National Fire Protection Association, NFPA 253, Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat Energy Source.
	23. National Fire Protection Association, NFPA 258, Method of Test for Specific Density of Smoke Generated by Solid Materials.


	1.3  QUALITY ASSURANCE
	A. Manufacturer's Qualifications:
	1. Provide all components of resilient tile flooring system and auxiliary products produced by a single manufacturer, including recommended primers, adhesives and edging strips, as required.
	2. Provide products from manufacturer who participates in ISO certification programs and who manufacture resilient tile flooring systems and auxiliary products conforming to the requirements of those programs.

	B. Installer's Qualifications:
	1. Engage a single installer regularly performing installation of resilient tile flooring with documented skill and successful experience in the installation of the types of materials required; and who agrees to employee only tradesmen who are trained...
	2. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	a. Names and telephone numbers of owners, architects or engineers responsible for projects.
	b. Approximate contract cost of the resilient tile flooring.
	c. Amount of area installed.


	C. Source Quality Control:
	1. Furnish all components of resilient tile flooring system from a single manufacturer, and from a single supplier with adequate resources to provide products of consistent performance characteristics, physical properties and appearance, without delay...
	2. Obtain materials only from manufacturers who will, if required, send a qualified technical representative to the Site, for the purpose of advising installer of proper procedures and precautions for the use of the materials.
	3. Provide products from manufacturers who participate in ISO 9002 Quality Control Programs.
	4. Colors and Patterns: Provide resilient floor tile and stair-covering units with uniformly distributed color and pattern throughout the thickness of the tile, except as otherwise specified.  Variation in shades and off pattern matches between contai...

	D. Definitions:
	1. Critical Radiant Flux (CRF): According to ASTM E 648, the measure of the ability of a floor covering to resist the spread of flames when located in a corridor exposed to flames and hot gases from a room fire.  The higher the CRF value, the more res...
	2. Excessive Wear: Loss of thickness of more than 0.0025-inches of rubber material per year based on specified traffic conditions.
	3. Low Vibration Profile: The combination of resilient rubber compounds and tile profile design that will eliminate or noticeably reduce vibration of wheeled vehicles.  Wheels of 4-inch diameter or greater should cause no vibration or noticeable sound...
	4. Migrating Waxes: Waxes and soil-releasing agents that are chemically a component of the product’s formulation, continually traveling to the product’s surface when activated by use.
	5. Non-Solvent Adhesives: Adhesives with a non-solvent base requiring no open time to permit solvent flash.
	6. Optical Smoke Density: The optical density of smoke developed by burning a solid material, such as resilient tile flooring, established according to ASTM E 662.

	E. Regulatory Requirements:
	1. Wherever a flame spread, smoke development or CRF classification is shown or specified for resilient tile flooring (Class B, Class I and similar designations), provide components complying with applicable requirements for materials and installatio...

	F. Mock-Ups:
	1. Before proceeding with final purchase of materials and installation of resilient tile flooring systems, but after ENGINEER'S approval of Samples and Shop Drawings, install 100 square foot samples of each component of resilient tile flooring system,...
	2. Incorporate materials and methods of installation that are identical to Project requirements.
	3. Obtain ENGINEER'S acceptance of visual qualities of mock-up before start of resilient tile flooring system Work.  Retain and protect mock-up during construction as a standard for judging completed resilient tile flooring.  Do not alter or remove ap...
	4. Build as many mock-ups as required to obtain ENGINEER'S acceptance.  Disassemble rejected mock-ups and remove all components from Site.  Do not incorporate rejected mock-up components into the Work.  Accepted mock-up may be incorporated into the fi...
	5. Resilient tile flooring system Work that proceeds without approved mock-ups shall be stopped, and mock-ups prepared for ENGINEER’S approval.
	6. Resilient tile flooring that does not meet the standard of workmanship on approved mock-ups shall be removed and replaced with new material.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Plans drawn to a scale of 1/4-inch equal to 1 foot-0 inch showing all flooring and all stair covering units and components accurately located in final positions as they will occur in the finished Work, and showing actual dimensions of areas to rece...
	b. Details drawn to a scale of 1-1/2-inches equal to 1 foot-0 inch showing all intersections of stair covering components with actual dimensions of stair treads, risers, landings and stringers and with all products accurately located and positioned as...

	2. Product Data:
	a. Copies of manufacturer's specifications and installation instructions for each type of resilient tile flooring, stair floor covering, auxiliary material and accessory required.

	3. Samples: Submit the following:
	a. Each type and color of resilient tile flooring and stair floor covering required. Provide full size samples of each type of flooring and stair covering product and 12-inch lengths of each auxiliary product and accessory specified.
	b. Samples shall show the full range of color and pattern variation. Sample submittals will be reviewed for color, texture and pattern only. Compliance with all other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Product certificates signed by the manufacturer certifying materials comply with the specified performance characteristics and criteria, and physical requirements.
	b. Certified Installer.

	2. Test Results: Certified test reports showing compliance with specifiedperformance characteristics and physical properties.
	3. Site Quality Control submittals:
	a. Existing Conditions Report.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data: Furnish five copies of manufacturer's     instructions for recommended maintenance practices for each type of resilient tile flooring, including the following:
	a. Product name and number.
	b. Name, address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining



	1.5  DELIVERY, STORAGE AND HANDLING
	A. Comply with applicable requirements of referenced standards, Section 01 65 00, Product Delivery Requirements and Section 01 66 00, Product Storage and Handling Requirements.

	1.6  JOB CONDITIONS
	A. Existing Conditions:
	1. the existing conditions effecting the surface preparation and installation of resilient tile flooring and submit a report to the ENGINEER before installation. Existing facilities must meet all the requirements listed in 1.6.B. below. All deficienci...

	B. Environmental Requirements:
	1. Do not begin installation until permanent environmental control systems are operating as needed to maintain consistent temperatures in installation areas. Continuously maintain temperature in areas to receive resilient tile flooring systems at 68 F...
	2. Perform moisture testing of cast-in-place concrete slabs when temperature in the spaces where resilient tile flooring will be installed is greater than 50 F.

	C. Scheduling.
	1. Schedule the arrival of materials to minimize storage on-Site and only as required by manufacturer to allow materials to acclimate to areas of installation.
	2. Store only sufficient quantities of material on-Site as required to advance the Work without causing delays.
	3. Close spaces to traffic during flooring installation and for time after installation recommended, in writing, by the resilient tile flooring manufacturer.
	4. Install resilient tile flooring after other finishing operations, including painting, have been completed.
	5. Where demountable partitions and similar demountable items are indicated for installation on top of resilient tile flooring, install resilient tile flooring before these items are installed.


	1.7  WARRANTY
	A. General Warranty: The special warranties specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made...
	B. Special Warranties:
	1. Resilient tile flooring Wear Warranty: Provide written warranty, signed by CONTRACTOR and manufacturer and running to benefit of OWNER, agreeing to replace, for a period of ten years from the date of Substantial Completion, resilient tile units tha...


	1.8  EXTRA MATERIALS
	A. Extra Materials:
	1. Furnish extra materials from the same manufactured lot as the materials installed.
	2. Unless otherwise directed by the ENGINEER, furnish two percent of each type and color of resilient tile flooring, stair floor covering, auxiliary material and accessory used in the Work and store in a secure area at the Site as directed by OWNER.
	3. Do not provide partial containers or packages of materials. Round-up quantities to furnish only complete, unopened and undamaged containers and packages; with legible labels accurately representing contents of container or package indicating compli...
	4. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials to be used on this Project, with calculations establishing quantity of extra materials to be furnished to OWNER.
	5. Do not furnish materials whose remaining shelf life will be less than six months, at the time of Substantial Completion. Furnish only materials that are accompanied by a documented record of proof of being continuously stored and handled according ...



	PART 2 -  PRODUCTS
	2.1  SYSTEM DESCRIPTION
	A. Description:
	1.
	1. The system shall include all necessary vapor retarders and underlayments, specified and installed under other Sections, and all surface preparation, and testing to provide a complete system, and acceptable performance, complying with the requiremen...

	B. Performance Criteria:
	1. Optical Smoke Density, ASTM E 662: Less than 450.
	2. Critical Radiant Flux (CRF), ASTM E 648: Not less than 0.45 watts per square centimeter; Class 1.


	2.2  MATERIALS
	A. General: Manufactured units shall contain no polyvinylchloride or other halogens, and shall be completely asbestos-free.
	B. Product and Manufacturer:  Provide one of the following:
	1. Standard Excelon Imperial vinyl composition tile by Armstrong World Industries.
	2. Or Equal.

	C. Vinyl Tile:  Provide the following:
	1. Size:  12-inch by 12-inch.
	2. Overall Thickness: .125-inches minimum.

	D. Physical Properties:  Provide resilient tile flooring to comply with the following:
	E. Material Composition: Comply with requirements of ASTM F 1066 (vinyl composition tile).  Composition (non-asbestos formulated, Class 2.
	F. Vinyl Wall Base: FS SS-W-40, type II Class 1, 1/8-inch thick by 4-inch high cove base with tapered edge.
	1. Product and Manufacturer:
	a. Wall Base by Armstrong World Industries.
	b. Or equal.


	G. Adhesives, Cements:  Waterproof, stabilized type as recommended by the sheet flooring manufacturer for the type of service and substrate indicated.  Provide only resilient flooring manufacturer's approved products.
	H. Seam Sealant:  Fluid-applied sealing compound recommended by manufacturer of tile flooring material for bonding and sealing flooring seams.
	I. Concrete Primer: Non-staining type as recommended by the tile flooring manufacturer.
	J. Colors:
	1. Complete selection of manufacturer’s standard colors for final selection by Engineer.
	2. Engineer will select a maximum of 2 colors.
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	K. Vinyl Accessories:
	1. Feature Strips: Complete selection of vinyl strips, including transitional reducers, thresholds, tile joiners and caps. Size and color as shown, of the same material composition and thickness as the adjacent tile units.
	2. Edging Strips: 1/8-inch thick, homogenous, vinyl, tapered or bullnosed edge, color as selected by ENGINEER from manufacturer's standard colors.
	3. Rods: Homogenous, vinyl, color as selected by ENGINEER from manufacturer's standard colors.
	4. Physical Properties: Refer to 2.2.F.3.above.

	L. Metal Edge Strips: Width shown, of required thickness to protect exposed edge of resilient tile flooring. Provide units of maximum available length, to minimize number of joints.
	1. Material: Extruded aluminum with mill finish, unless otherwise shown.
	2. Type: Butt-type metal edge strips for concealed anchorage.

	M. Auxiliary Products:
	1. Concrete Slab Primer: Non-staining type recommended by the resilient tile flooring manufacturer.
	2. Cementitious Underlayment: As recommended by the resilient tile flooring manufacturer.
	3. Sanitary Base Cove, Non-Solvent Adhesive: Provide a fortified acrylic emulsion recommended by the resilient tile flooring manufacturer, maximum VOC’s of 50 g/l.
	4. Flooring and Stair Floor Covering, Non-Solvent Adhesive: Provide a high performance, solvent-free, two-part polyurethane adhesive with excellent resistance to moisture, heat and humidity, maximum VOC’s of 50 g/l.
	5. Epoxy Nose-Filler and Adhesive: Provide solvent-free, non-sag epoxy as recommended by resilient tile flooring manufacturer to completely fill all stair nosings to prevent cracking or flexing of treads and nosings by uniformly molding a bonding supp...



	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. CONTRACTOR shall examine the areas and conditions under which resilient tile flooring Work will be performed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work un...

	3.2  PREPARATION
	A. Confirm that moisture barriers, recommended by the resilient tile flooring manufacturer, installed under other sections, are properly installed.
	B. Do not install products until they are at the same temperature as the space where they are to be installed.
	C. Ensure that surfaces to receive resilient tile flooring are sufficiently cured, dry and are ready to receive resilient tile flooring installation as recommended by manufacturer, in writing.
	D. Prepare cast-in-place concrete slabs in compliance with ASTM F 710. Remove substances incompatible with resilient tile flooring and adhesives using methods recommended, in writing, by the resilient tile flooring manufacturer.
	E. Test cast-in-place concrete for moisture, in compliance with ASTM D 4263 and in compliance with RFCI. Perform testing, as developed by the Rubber Manufacturers Association calcium chloride test, in order to determine that the maximum safe moisture-...
	1. Allow thirty days drying time for each 1-inch of cast-in-place concrete slab thickness before testing concrete.
	2. Perform minimum of one test for every 1,000 square feet of floor area to receive resilient tile flooring.
	3. If moisture tests indicate unacceptable levels of moisture remaining in the slab, do not install resilient tile flooring. Report existing conditions, along with recommendations, to ENGINEER, in writing. Allow additional time for slab to dry and ret...
	4. CONTRACTOR may, at their option and expense, dehumidify or provide additional heat, in order to speed the drying process. If, after remediation measures are implemented, retesting the cast-in-place concrete continues to indicate unacceptable levels...

	F. Perform relative humidity testing, using in situ probes, ASTM F2170. Proceed with installation only after substrates have a maximum of 75 percent relative humidity measurement.
	G. Perform one adhesive bond test for every 2,000 square feet of area receiving resilient tile flooring, but not less than one in each space, to verify acceptable adhesion of resilient tile flooring manufacturer’s approved adhesive. Examine after 72 h...
	H. Concrete pH Test: Perform pH test for every 2,000 square feet of area receiving resilient tile flooring, but not less than one in each space, to verify acceptable adhesion of linoleum flooring manufacturer’s approved adhesive. If pH is greater than...
	I. Installation Surfaces:
	1. Survey surfaces to receive resilient tile flooring and verify tolerances are within limits specified. Do not install resilient tile flooring where surfaces are outside of allowable tolerances specified.
	2. Use leveling compound as recommended by resilient tile manufacturer for filling small cracks and depressions in installation surfaces.
	3. Level cast-in-place concrete surfaces, to receive resilient tile flooring, to provide concrete level to within 1/8-inch variation in ten-feet. Comply with recommendations of both the cementitious underlayment manufacturer’s and resilient tile floor...
	4. Concrete floors with slick finish or with curing or hardening compounds shall be mechanically abraded using methods approved by the resilient tile flooring manufacturer.
	5. Prior to start of installation of resilient tile units, clean all surfaces to be covered with resilient tile flooring using high-efficiency particulate air filter vacuum cleaners and inspect the subfloor in accordance with manufacturer's instructions.

	J. Concrete Primer: Apply concrete slab primer if recommended by resilient tile flooring manufacturer, prior to application of the adhesive. Apply in compliance with manufacturer's written and approved instructions.

	3.3  FIELD QUALITY CONTROL
	A. Manufacturer’s Field Services: Upon OWNER’s request and with at least 72 hours notice, provide manufacturer’s field representative with product use recommendations and periodic site visits for inspection of flooring installation, in accordance with...
	1. Site Visits: One before, during and after installation.

	B. Allowable Tolerances:
	1. Surfaces to Receive Resilient tile flooring Systems: Surface shall be smooth, level, at the required finish elevation, without more than 1/8-inch in ten feet variation from level, or slopes, shown. Provide surfaces free of depressions, raised areas...


	3.4  INSTALLATION
	A. Place resilient tile flooring units using manufacturer’s dry laying installation method with all embossed arrows pointing in the same direction and with adhesive cement mixed in strict compliance with the manufacturer's written and approved install...
	B. Butt resilient tile flooring units tightly to vertical surfaces, thresholds, nosings and edgings. Scribe around obstructions to produce neat joints, laid tight, even and in straight, parallel lines. Extend resilient tile flooring units into toe spa...
	C. Maintain reference markers, holes, or openings that are in place or plainly marked for future cutting by repeating on the finish resilient tile flooring as marked on the subfloor. Use chalk or other non-permanent marking devices.
	D. Install resilient tile flooring on covers for telephone, electrical ducts and floor hatches, and other such items as occur within the finished resilient tile flooring areas. Maintain the overall continuity of color, joints, and pattern with resilie...
	E. Lay resilient tile flooring from center marks established with principal walls, discounting minor offsets, so that resilient tile flooring at opposite edges of the room are of equal width. Adjust as necessary to avoid use of cut widths less than 1/...
	F. Match resilient tile floorings for color and pattern by using resilient tile flooring from cartons in the same sequence as manufactured and packaged. Cut resilient tile flooring neatly around all obstructions. Broken, cracked, chipped or deformed r...
	G. Apply resilient tile flooring to flooring surfaces using a full spread of adhesive applied to flooring surface to comply with resilient tile flooring manufacturer’s written approved instructions, including those for notching, adhesive mixing, and a...
	H. Tightly cement resilient tile flooring to flooring surfaces without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks through resilient tile, or other surface imperfections.
	I. Lay resilient tile flooring with grain in all resilient tiles running in the same direction.
	J. Place resilient edge strips tightly butted to resilient tile flooring and secure with adhesive. Provide edging strips at all unprotected edges of resilient tile flooring, unless otherwise shown.
	K. Cove Base: Apply to all columns, pilasters, casework and other permanent fixtures in rooms or areas where base is required. Install base in as long lengths as practicable, with preformed corner units. Tightly bond base to backing throughout the len...
	1. On masonry surfaces, or other similar irregular surfaces, fill voids along top edge of resilient wall-base with manufacturer's recommended adhesive filler material.
	2. Install pre-molded outside and inside corners before installing straight pieces.

	L. Metal Edge Strips:
	1. Apply butt-type metal edge strips where shown and prior to installing resilient tile flooring. Secure units to substrate with countersunk stainless steel screws, complying with manufacturer's recommendations for the type of substrate.

	M. Resilient Accessories:
	1. Apply resilient accessories so they are butted to adjacent materials and bond to surfaces with adhesive. Install reducer strips at edges of flooring that would otherwise be exposed.


	3.5  CLEANING AND PROTECTION
	A. Perform the following operations immediately after installing resilient products:
	1. Remove all adhesive and other surface blemishes from resilient tile flooring, using neutral-type cleaners as recommended by the resilient tile flooring manufacturer.
	2. Vacuum floor thoroughly.
	3. Do not wash floor until after time period recommended by resilient tile flooring manufacturer.
	4. Damp-mop floor to remove marks and soil.

	B. Protect installed flooring from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during the remainder of the construction period and to Substantial Completion. Use protection methods r...
	C. Do not move heavy or sharp objects directly over floor surfaces. Place plywood or hardboard panels over flooring and under objects while they are being moved. Slide or roll objects over panels without moving panels.
	D. Clean floor surfaces not more than four days before scheduled inspection to determine Substantial Completion of the Work. Clean products according to manufacturer’s approved written recommendations.
	E. Resilient tile flooring system components, damaged for any reason, shall be replaced with new, undamaged material, in compliance with the requirements of these Specifications, at no additional cost to the OWNER.
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	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and apply paint systems.
	a.
	a.
	a.
	a. CONTRACTOR is responsible for surface preparation and painting of all new and existing interior and exterior items and surfaces throughout the Project areas included in the general contract and other contracts described in this Section.
	b. CONTRACTOR is responsible for surface preparation and painting of all new and existing interior and exterior items and surfaces throughout the Project areas included under this and other Sections.

	2. Extent of painting includes the Work specified below.  Painting shown in schedules may not provide CONTRACTOR with complete indication of all painting Work.  Refer to Article 2.2 of this Section where all surfaces of generic types specified are spe...
	a. All new and specifically identified existing surfaces and items except where the natural finish of the material is specified as a corrosion-resistant material not requiring paint; or is specifically indicated in the Contract Documents as a surface ...
	b. Mechanical and process items to be painted include:
	1) Piping, pipe insulation, pipe hangers, and supports, including electrical conduit.
	2) Heat exchangers.
	3) Tanks.
	4) Ductwork and insulation.
	5) Motors, mechanical equipment, and supports.
	6) Accessory items.

	a.
	a.
	a.
	c. Surface preparation and painting of all new and specifically identified existing items, both interior and exterior, and other surfaces, including items furnished by OWNER, are included in the Work, except as otherwise shown or specified.
	a.
	a.
	a.
	d. Removal of all substances, top coats, primers and all intermediate coats of paint and other protective or decorative coatings on those items and surfaces to remain that are identified to receive a painting system under this Section, to provide surf...
	a.
	a.
	a.
	e. Approved stepped-down mock-ups for all painting systems showing all components of the surface preparation and paint system application before start of Work.  Check all dry film thicknesses; demonstrate methods of surface preparation, and methods of...


	B. Coordination:
	1.
	1.
	1.
	1. Review installation, removal, and demolition procedures under other Sections and coordinate them with the Work specified in this Section.
	1.
	1.
	1.
	1.
	2. Coordinate painting of areas that will become inaccessible once equipment, laboratory furniture, lockers and similar fixed items have been installed.
	3. Coordinate primers with finish paint materials to provide primers that are compatible with finish paint materials.  Review other Sections and other contracts where primed surfaces are provided, to ensure compatibility of total painting system for e...
	4. Furnish information to ENGINEER on characteristics of finish materials proposed for use and ensure compatibility with prime coats used.  Provide barrier coats over incompatible primers or remove and repaint as required.  Notify ENGINEER in writing ...

	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Work Not Included: The following Work is not included as painting Work, or are included under other Sections or in other contracts:
	1. Shop Priming: Shop priming of structural metal, miscellaneous metal fabrications, other metal items and fabricated components such as shop-fabricated or factory-painted process equipment, plumbing equipment, heating and ventilating equipment, elect...
	1.
	1.
	1.
	2. Pre-finished Items:
	a. Items furnished with such finishes as baked-on enamel, porcelain, and polyvinylidene fluoride shall only be touched up at Site by CONTRACTOR using manufacturer's recommended compatible field-applied touchup paint.
	b. Items furnished with finishes such as chrome plating or anodizing.

	3. Concealed Surfaces: Non-metallic wall or ceiling surfaces in areas not exposed to view, and generally inaccessible areas, such as furred spaces, pipe chases, duct shafts, and elevator shafts.
	1.
	1.
	1.
	4. Concrete surfaces below elevation (--1--), unless otherwise shown or specified.
	5. Concrete floors, unless specifically shown as a surface to be painted.
	6. Face brick, glazed structural tile, and prefaced, ground-faced or split-faced concrete unit masonry.
	7. Exterior face of architectural precast concrete.
	8. Collector bearings, shafts and chains, wood flights, wood stop logs, and wood or fiberglass baffles.
	9. Corrosion-Resistant Metal Surfaces: Where the natural oxide of item forms a barrier to corrosion, whether factory- or Site-formed, including such materials as copper, bronze, muntz metal, terne metal, and stainless steel.
	10. Operating Parts and Labels:
	a. Do not paint moving parts of operating units, mechanical and electrical parts such as valve and damper operators, linkages, sensing devices, interior of motors, and fan shafts.
	b. Do not paint over labels required by governing authorities having jurisdiction at Site, or equipment identification, performance rating, nameplates, and nomenclature plates.
	c. Cover moving parts and labels during the painting with protective masking.  Remove all protective masking upon completion of Work.  Remove all paint, coatings, and splatter that comes in contact with such labels.

	11. Structural and miscellaneous metals covered with concrete need not receive primers, intermediate, or finish coats of paint.
	1.
	1.
	1.
	12. otherwise shown or specified.

	E. Description of Colors and Finishes:
	1. Color Selection:
	a.
	a.
	a.
	a. A maximum of 20 different colors will be selected by ENGINEER in addition to color coding of pipelines, valves, equipment, ducts, and electrical conduit.
	b. ENGINEER reserves the right to select non-standard colors for paint systems specified within ability of paint manufacturer to produce such non-standard colors.  Provide such colors at no additional expense to OWNER.

	2. Color Coding of Pipelines, Valves, Equipment, and Ducts:
	a. In general, color-coding of pipelines, valves, equipment and ducts shall comply with applicable standards of ANSI A13.1, ANSI Z535.1 and 40 CFR 1910.144.  Provide color-coding for pipelines per Table 09 91 00-B, Pipeline Color Table.
	b. For equipment on roofs or exposed to view, such as on exterior building facades and in offices and lobbies, color shall be selected by ENGINEER.

	3. Color Coding of Pipelines and Equipment:
	a. Finish coats of paint for pipelines and equipment shall be coded in basic colors.  Colors shall be brilliant, distinctive shades matching the following safety and pipeline colors per ANSI Z535.1, Recommended Standards for Water Works; Recommended S...
	b. Color designations are provided per Tnemec Company, Inc. paint color numbers and are provided as a standard of quality; equivalent colors matching these colors are acceptable.  Provide with Shop Drawing submittal direct color comparisons of color n...

	4. After approval by ENGINEER of colors and Shop Drawings and prior to commencing painting Work, ENGINEER will furnish color schedules for surfaces to be painted.

	F. Abbreviations and Symbols:
	1. Abbreviations and symbols used in painting systems are explained in Article 2.2 of this Section and provide information on generic composition of required materials, manufacturers, number of coats and dry mil film thickness per coat (DMFTPC), and c...


	1.2    REFERENCES
	A.
	A.
	A.
	A. Referenced Standards: Standards referenced in this Section are:
	1. ANSI A13.1, Scheme for Identification of Piping Systems.
	2. ANSI Z535.1, Safety Color Code.
	3. ANSI/NSF Standard 60, Drinking Water Treatment Chemicals - Health Effects.
	4. ANSI/NSF Standard 61, Drinking Water System Components – Health Effects.
	5. ASTM D16, Terminology for Paint, Related Coatings, Materials and Applications.
	6. ASTM D2200, Pictoral Surface Preparation Standards for Painting Steel Surfaces.
	7. ASTM D4258, Practice for Surface Cleaning Concrete for Coating.
	8. ASTM D4259, Practice for Abrading Concrete.
	9. ASTM D4262, Testing Method for pH of Chemically Cleaned or Etched Concrete Surfaces.
	10. ASTM D4263, Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method.
	11. ASTM D4285, Test Method for Indicating Oil or Water in Compressed Air.
	12. ASTM D4417, Test Methods for Field Measurement of Surface Profile of Blast Cleaned Steel.
	13. ASTM D4541, Test Methods for Pull-Off Strength of Coatings Using Portable Adhesion-Testers.
	14. ASTM E329, Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction.
	15. AWWA C652, Disinfection of Water-Storage Facilities.
	16. AWWA D102, Coating Steel Water-Storage Tanks.
	17. Green Seal, Inc. Paint, (GS-11).
	18. Great Lakes Upper Mississippi River Board of Public Health and Environmental Managers (GLUMRB) Recommended Standards for Water Works.
	19. GLUMRB, Recommended Standards for Wastewater Facilities.
	20. National Association of Piping Fabricators, NAPF 500-03, Surface Preparation Standard For Ductile Iron Pipe and Fittings in Exposed Locations Receiving Special External Coatings And/or Special Internal Linings.
	21. Ozone Transport Commission, (OTC), OTC Model Rule for Architectural and Industrial Maintenance Coatings.
	22. SSPC PA 2, Measurement of Dry Coating Thickness with Magnetic Gages.
	23. SSPC SP 1, Solvent Cleaning.
	24. SSPC SP 3, Power Tool Cleaning.
	25. SSPC SP 6, Commercial Blast Cleaning.
	26. SSPC SP 10, Near-White Blast Cleaning.
	27. SSPC SP 11, Power Tool Cleaning To Bare Metal.
	28. SSPC VIS 1, Visual Standard for Abrasive Blast Cleaned Steel.
	29. SSPC VIS 2, Method of Evaluating Degree of Rusting/Painted Steel Surfaces.
	30. SSPC Volume 2, Systems and Specifications.
	31. U.S. Green Building Council, “LEED Reference Guide,” Version 2.2, Credit 4.2.


	1.3   DEFINITIONS
	A. Standard coating terms defined in ASTM D16 apply to this Section, including:
	1. Paint: Pretreatment and all painting system materials, such as primer, emulsion, enamel, organic/inorganic polymer coating, stain sealer and filler, and other applied materials whether used as prime, filler, intermediate, or finish coats.
	2. Exposed: All items not covered with cement plaster, concrete, or fireproofing.  Items covered with these materials shall be provided with specified primer only, except where specified as a surface not to be painted.  Exposed-to-view surfaces includ...
	3. Low VOC: All interior and exterior field-applied coatings that have maximum VOC content as listed in OTC Model Rule for Architectural and Industrial Maintenance Coatings.
	4. OTC: Ozone Transport Commission, which recommends standard VOC content levels in several Northeastern and Mid-Atlantic states.


	1.4   QUALITY ASSURANCE
	A. Applicator Qualifications:
	1. Engage a single applicator that regularly performs installation of paint materials, with documented skill and successful experience in installing types of products required and that agrees to employ only trained, skilled tradesmen who have successf...
	2. Submit name and qualifications to ENGINEER along with following information for at least three successful, completed projects:
	a. Names and telephone numbers of owner and design professional responsible for project.
	b. Approximate contract cost of paint products.
	c. Amount of area painted.

	3. Submit to ENGINEER proof of acceptability of applicator by manufacturer.

	B. Testing Agency Qualifications: Provide an independent testing agency for testing specified in this Section.  Testing agency shall be selected by OWNER and paid for by CONTRACTOR.  When requested, submit documentation demonstrating to satisfaction o...
	C. Source Quality Control:
	1. Obtain materials from manufacturers that will provide services of a qualified manufacturer’s representative at Site at commencement of painting Work, to advise on products, mock-ups, installation, and finishing techniques and, at completion of Work...
	2. Certify long-term compatibility of all coatings with surfaces.
	3. Do not submit products that decrease number of coats, surface preparation, or generic type and formulation of coatings specified.  Products exceeding VOC limits and chemical content specified will not be approved.
	4. ENGINEER may review manufacturers’ recommendations concerning methods of installation and number of coats of paint for each painting system.  CONTRACTOR shall prepare construction costs based on painting systems, number of coats, coverage’s and ins...
	5. Submit “or equal” products, when proposed, with direct comparison to products specified, including information on durability, adhesion, color and gloss retention, percent solids, VOC's grams per liter, and recoatability after curing.
	6.  “Or equal” manufacturers shall furnish same color selection as manufacturers specified, including intense chroma and custom pigmented colors in all painting systems.
	1.
	1.
	1.
	7. Color Pigments: Provide pure, non-fading, applicable types to suit surfaces and services to be painted.  Comply with:
	a. Lead and Chromate: Lead and chromate content shall not exceed amount permitted by authorities having jurisdiction.
	b. Areas subject to hydrogen sulfide fume exposure will be identified by ENGINEER.  Through CONTRACTOR, paint manufacturer shall notify ENGINEER of colors that are not suitable for long-term color retention in such areas.
	c. Manufacturer shall identify colors that meet the requirements of authorities having jurisdiction at Site for use in locations subject to contact with potable water or water being prepared for use as potable water.
	d. Comply with paint manufacturer’s recommendations on preventing coating contact with levels of carbon dioxide and carbon monoxide that may cause yellowing during application and initial stages of curing of paint.

	8. Obtain each product from one manufacturer.  Multiple manufacturing sources for the same system component are unacceptable.
	9. Certify product shelf life history for each product source for materials manufactured by the same manufacturer, but purchased and stored at different locations or obtained from different sources.
	10. Constantly store materials to be used for painting Work between 60 degrees F and 90 degrees F, and per paint manufacturer’s written recommendations, for not more than six months.  Certify to ENGINEER that painting materials have been manufactured ...

	D. Regulatory Requirements:
	1.
	1.
	1.
	1. Painting systems for surfaces in contact with potable water, or water being treated for potable use, shall not impart any taste or odor to the water or result in any organic or inorganic content in excess of the maximum allowable contaminant level ...
	2. Comply with VOC content limits of OTC Model Rule for Architectural and Industrial Maintenance Coatings:
	a. Industrial Maintenance Coatings: 340 grams per liter.
	b. Interior and Exterior Non-Flat Coatings: 250 grams per liter.

	3. Comply with the following:
	a. 29 CFR 1910.144, Safety Color Code for Marking Physical Hazards.
	b. 40 CFR, Subpart D-2001, National Volatile Organic Compound Emission Standards for Architectural Coatings.
	c. Resource Conservation and Recovery Act of 1976 (RCRA).
	d. SW-846, Toxic Characteristic Leaching Procedure (TCLP).

	1.
	1.
	1.
	4. Comply with the California South Coast Air Quality Management District (SCAQMD) Rule 1113, or California Air Resources Board (CARB) Revised Suggested Control Measure (SCM), and regulations of authorities having jurisdiction for air quality and mate...
	5. Comply with Maricopa County, Arizona Architectural Coatings Rule 335.
	6. Comply with authorities having jurisdiction at Site for blast cleaning, confined space entry, and disposition of spent abrasive and debris.

	A.
	A.
	A.
	E. Stepped-down Mock-ups:
	1. Demonstrate installation of specified painting systems on actual wall surfaces and building components at locations selected by ENGINEER.
	2. Provide 4-foot by 8-foot stepped-down sample area for each painting system.  Prior to application of painting system, but after ENGINEER's approval of the components of each painting system, apply a 4-foot wide sample of each operation and applicat...
	3. ENGINEER may approve or disapprove each component of each painting system on an individual component basis.
	4. Painting Work that does not meet standard approved on sample areas shall be removed and replaced.
	5. Painting Work advanced without approved mock-ups shall stop, and mock-ups prepared for approval by ENGINEER.

	A.
	A.
	A.
	F. Pre-painting Conference:
	1. Prior to installing painting systems, arrange a meeting at Site with painting applicator and its foreman, paint manufacturer’s technical representative, installers of other work in and around painting that must follow painting Work, ENGINEER, and o...
	a. Review Project requirements including Contract Documents, approved Shop Drawings, pending and approved Change Orders, requests for information that submitted by CONTRACTOR to ENGINEER, and other pertinent documents.
	b. Review required samples and submittals, both completed and to be completed.
	c. Review status of surfaces including drying, surface preparations, and similar considerations.
	d. Review availability of materials, tradesmen, equipment, and facilities required for progress, to avoid delays, and to protect Work from damage.
	e. Review required inspection, testing, certifying, and quality control procedures.
	a.
	a.
	a.
	a.
	f. Review weather and forecasted weather conditions, and procedures for coping with unfavorable conditions.  Supplemental heating sources required to for working in low-temperature conditions, shall be operating and acceptable to paint applicator and ...
	g. Review methods for complying with regulations of authorities having jurisdiction at Site, such as compliance with environmental protection, health, safety, fire, and similar regulations.
	h. Review laws and procedures covering removal and disposal of blast debris.

	2. Reconvene meeting at earliest opportunity if additional information must be developed to conclude the required topics of the meeting.
	3. Record revisions or changes agreed upon, reasons therefore, and parties agreeing or disagreeing with them.


	1.5   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a.
	a.
	a.
	a. Copies of manufacturer’s technical information and test performance data, including paint analysis, VOC and chemical component content in comparison to maximum allowed by the Contact Documents, and application instructions for each product proposed...
	b. Submit proof of acceptability of proposed application techniques by paint manufacturer selected.
	c. Copies of CONTRACTOR’s proposed protection procedures in each area of the Work explaining methods of protecting adjacent surfaces from splatter, for confining application procedures in a manner that allows other work adjacent to surface preparation...
	d. List each material and cross-reference to the specific painting system and application, including a list of site-specific surfaces to which painting system will be applied.  Identify by manufacturer’s catalog number and general classification.  Sta...
	e. Identify maximum exposure times allowable for each paint system component before next coat of paint can be applied.  Submit proposed methods for preparing surfaces for subsequent coats if maximum exposure times are exceeded.
	f. Information on curing times and environmental conditions that affect curing time of each paint system component and proposed methods for accommodating variations in curing time.  Identify this information for each painting system in the Work.
	g. Specification for spray equipment with cross-reference to paint manufacturer’s recommended equipment requirements.

	2. Samples:
	a. Copies of manufacturer's complete color charts for each coating system.
	b. Mock-ups specified for the Site.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certificate from paint manufacturer stating that materials meet or exceed Contract Documents requirements.
	b. Evidence of shelf life history for all products verifying compliance with the requirements of the Contract Documents.
	c. CONTRACTOR shall provide notarized statement verifying that all painting systems are compatible with surfaces specified.  All painting systems components shall be reviewed by an authorized technical representative of paint manufacturer for use as a...

	2. Test Reports:
	a. Certified laboratory test reports for required performance and analysis testing in compliance with ASTM E329.
	a.
	a.
	a.
	b. Adhesion testing plan and procedures.
	c. Results of adhesion testing on existing surfaces containing paints or other coatings to be topcoated with paint systems specified.  Prior to adhesion testing, submit a testing plan establishing methods, procedures and number of tests in each area w...
	d. Locations of and test methods for soil sampling before beginning Work and after Substantial Completion.
	e. Proposed methods for testing, handling, and disposal of waste generated during Work.
	f. Results of alkalinity and moisture content tests performed in accordance with ASTM D4262 and ASTM D4263.
	g. Results of tests of film thickness, holidays, and imperfections.

	3. Manufacturer’s Instructions: Provide paint manufacturer’s storage, handling, and application instructions prior to commencing painting Work at Site.
	4. Manufacturer’s Site Reports: Provide report of paint manufacturer’s representative for each visit to Site by paint manufacturer’s representative.
	5. Special Procedure Submittals:
	a. Proposed protection procedures for each area of Work, explaining methods of protecting adjacent surfaces from splatter, for confining application procedures in a manner that allows other work adjacent to surface preparation and painting Work to pro...
	b. Site-specific health and safety plan.
	c. Procedures for maintaining acceptable application, curing and environmental conditions during and after painting systems application.
	d. Procedures for providing adequate lighting, ventilation, and personal protection equipment relative to painting Work.

	6. Qualifications:
	a. Applicator.
	b. Testing laboratory


	C. Closeout Submittals: Submit the following:
	1. Maintenance Manual: Upon completion of the painting Work, furnish ENGINEER five copies of detailed maintenance manual including the following information:
	a. Complete and updated product catalog of paint manufacturer’s currently available products including complete technical information on each product.  Identify product names and numbers of each product used in the painting Work.
	b. Name, address, e-mail address and telephone number of manufacturer, local distributor, applicator and technical representative.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining.

	2. Statement of Application: Upon completion of the painting Work, submit a notarized statement to ENGINEER signed by CONTRACTOR and painting applicator stating that Work complies with requirements of the Contract Documents and that application method...


	1.1
	1.1
	1.1
	1.1
	1.6  DELIVERY, STORAGE, AND HANDLING
	A. Product Delivery Requirements: Deliver products to Site in original, new, and unopened packages and containers, accurately and legibly and accurately labeled with the following:
	1. Container contents, including name and generic description of product.
	2. Manufacturer’s stock number and date of manufacture.
	3. Manufacturer’s name.
	4. Contents by volume, for major pigment and vehicle constituents.
	5. Grams per liter of volatile organic compounds.
	6. Thinning instructions, where recommended.
	7. Application instructions.
	8. Color name and number.

	B. Product Storage Requirements:
	1. Store acceptable materials at Site.
	2. Store in an environmentally controlled location as recommended in paint manufacturer’s written product information.  Keep area clean and accessible.  Prevent freezing of products.
	3. Store products that are not in actual use in tightly covered containers.
	4. Comply with health and fire regulations of authorities having jurisdiction at Site.

	C. Product Handling Requirements:
	1. Handle products in a manner that minimizes the potential for contamination, or incorrect product catalyzation.
	2. Do not open containers or mix components until necessary preparatory work has been completed and approved by ENGINEER and painting Work will start immediately.
	3. Maintain containers used in storing, mixing, and applying paint in a clean condition, free of foreign materials and residue.


	1.7   SITE CONDITIONS
	A. Site Facilities:
	1.
	1.
	1. Supplemental heat sources, as required to maintain both ambient and surface temperatures within range recommended by paint manufacturer for paint system application, are not available at Site.
	2. Provision of supplemental heat energy sources, power, equipment, and operating, maintenance and temperature monitoring personnel is responsibility of CONTRACTOR.
	3. Do not use heat sources that emit carbon dioxide or carbon monoxide into areas being painted.  Properly locate and vent such heat sources to exterior such that paint systems are unaffected by exhaust.

	B. Existing Conditions:
	1.
	1.
	1.
	1. Existing surfaces to receive painting Work shall be surface-prepared to meet requirements of painting systems specified.  Prior to commencing painting Work, perform adhesion tests on existing surfaces to be painted.  Perform testing per ASTM D4541 ...
	2. Provide abrasive blasting, scraping, or other abrading or surface film removal, or preparatory techniques accepted by ENGINEER.
	3. Before commencing painting in an area, surfaces to be painted and floors shall be cleaned of dust using commercial vacuum cleaning equipment equipped with high-efficiency particulate air (HEPA( filters and dust containment systems.

	C. Environmental Requirements:
	1.
	1.
	1.
	1. Apply water-base paints when the temperature of surfaces to be painted and ambient air temperatures are between 55 degrees F and 90 degrees F, unless otherwise permitted by paint manufacturer’s published instructions.
	2. Surfaces to be painted shall be at least 5 degrees F above dew point temperature and be dry to the touch.  Apply paint only when temperature of surfaces to be painted, paint products, and ambient air temperatures are between 65 degrees F and 95 deg...
	3. Apply paint system within shortest possible time consistent with manufacturer’s recommended curing instructions for each coat.  If chemical, salt, or other contamination contacts paint film between coats, remove contamination per SSPC SP 1 and rest...
	4. Do not paint tanks or pipelines containing fluid without specific permission of ENGINEER and only under conditions where “sweating” of outside surface of vessel being painted is not likely to occur within 24 hours of paint application.
	5. Do not apply epoxy paints if ambient temperature is expected to go below 50 degrees F within twelve hours of application.  Follow manufacturer’s instructions when manufacturer’s published recommendations require a higher minimum ambient temperature.
	6. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent.  Do not apply paint to damp or wet surfaces or when surfaces will reach dew point due to falling or rising temperatures and humidity conditions during cou...
	7. Do not paint unacceptably hot or cold surfaces until such surfaces can be maintained within temperature and dew point ranges acceptable to paint manufacturer.  Arrange for surfaces to be brought within acceptable temperature and dew point ranges as...
	8. Moisture content of surfaces shall be verified to ENGINEER as acceptable prior to commencement of painting using methods recommended by paint manufacturer.
	9. Painting may be continued during inclement weather only if areas and surfaces to be painted are enclosed and heated within temperature limits specified by paint manufacturer for application and drying.
	10. Provide adequate illumination and ventilation where painting operations are in progress.

	D. Protection:
	1. Cover or otherwise protect finished work of other trades and surfaces not being painted concurrently, or not to be painted.
	1.
	1.
	1.
	2. During surface preparation and painting, facility shall remain in operation.  Use procedures that prevent contamination of process or cause or require facility shutdown.
	3. Coordinate and schedule surface preparation and painting to avoid exposing personnel to hazards associated with painting Work.  Provide required personnel safety equipment per requirements of authorities having jurisdiction at Site.
	4. Submit protection procedures to be employed.  Do not begin surface preparation and painting Work until ENGINEER accepts protection techniques proposed by CONTRACTOR.
	5. When working with flammable materials, provide fire extinguishers and post temporary signs warning against smoking and open flame.

	A.
	A.
	A.
	E. Testing:
	1. Obtain and test eight soil samples from each Site, at locations within twenty feet of the tank and spaced equally around tank circumference.  Four samples shall be taken and analyzed at Substantial Completion is achieved and all surface preparation...
	2. Test at a laboratory residue from sand blasting to determine whether blast residue can be landfilled as required by disposal facility.
	3. Test at a laboratory sediment in tank prior to disposing of sediment to determine suitability of sediment for landfilling.  Test for TCLP and RCRA characteristics.  Perform additional tests as required by disposal facility.
	4. Perform additional testing of waste materials and existing paint required under Federal, state, or local regulations not specifically addressed in this Section.


	1.1
	1.1
	1.1
	1.8   MAINTENANCE
	A. Extra Materials: Furnish, tag, and store an additional one percent by volume of all coatings and colors installed.  Provide a minimum of one gallon of each coating and color.  Store in unopened containers as specified until turned over to OWNER.


	TABLE OF STANDARD COLORS
	PART 2 -  PRODUCTS
	2.1   PAINTING SYSTEM MANUFACTURERS
	A. Products and Manufacturers: Where referenced under painting systems provide products manufactured by the following:
	1. Tnemec Company, Inc. (TCI).
	2. The Carboline Company, part of StonCor Group, an RMP Company (TCC).
	3. Sherwin-Williams Company (SWC).
	4. Benjamin Moore & Company (BMC).
	5. ICI Paints (ICI).
	6. Righter Group Inc. (RGI)
	7. Duron Inc. (DI)
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	2.2   PAINTING SYSTEMS
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	A. New and Existing Concrete Unit Masonry Walls; Moderate Corrosion and Abrasion Resistant, Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.B.1., 3.2.B.2. and 3.2.B.8.
	2. Filler, Surfacer and Patching Compound:
	a. Generic Components:
	1) Minimum 68 percent volume solids, high-build, three-component, waterborne cementitious acrylic block filler; 75 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 130 Envirofill (TCI); Sanitile 600 TG (TCC); Cement-Plex 875 (SWC): One coat, 10 to 14 dry mils.


	3. Intermediate/Finish:
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine or polyamido-amine catalyzed epoxy finish; 180 grams per liter VOC, maximum.
	b. Products and Manufacturers: Provide one of the following:
	1) Series 280 Tneme-Glaze (TCI); Carboguard 890 LT (TCC); Cor-Cote HP (SWC):
	a)
	a)
	a)
	a) Horizontal Surfaces: Two coats, 6.0 to 12.0 dry mils, per coat.
	b) Vertical Surfaces: Two coats, 4.0 to 8.0 dry mils, per coat.
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	B. New and Existing Ferrous Metals, Structural Steel (With or Without Sprayed Fireproofing), Miscellaneous Ferrous Metals, Exterior Surfaces of Valves, Exterior Surfaces of Ferrous Piping, and Exterior Surfaces of All Ferrous Metal (Both Exposed and t...
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., 3.2.C.2.
	2. Shop Primer:
	a. Generic Components:
	1) Minimum 67 percent volume solids, build, two-component, cycloaliphatic amine-catalyzed epoxy or polyamido-amine epoxy coating; 250 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series N69 Hi-Build Epoxoline (TCI); Carboguard 954 HB (TCC); Macropoxy HS Epoxy (SWC): One coat, 4.0 to 6.0 dry mils.


	3. Field Primer and Touch-Up:
	a. Generic Components:
	1) Minimum 100 percent volume solids, high-build, two-component, polyamide-catalyzed epoxy; 8 grams per gallon VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 165 Epoxoline 100 (TCI); Carboguard 954 HB (TCC); Cor-Cote HP (SWC): One coat, 8.0 to 12.0 dry mils.


	4. Finish: High-Gloss:
	a. Generic Components:
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine- or polyamidoamine-catalyzed epoxy finish; 25 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 280 Tneme-Glaze (TCI); Carboguard 890 LT (TCC); Cor-Cote HP (SWC):
	a)
	a)
	a)
	a) Horizontal Surfaces: One coat, 6.0 to 12.0 dry mils.
	b) Vertical Surfaces: One coat, 4.0 to 8.0 dry mils.




	A.
	A.
	A.
	C. New and Existing Ferrous Metals, Structural Steel (With or Without Sprayed Fireproofing), Miscellaneous Ferrous Metals, Exterior Surfaces of Valves, Exterior Surfaces of Ferrous Piping, and Exterior Surfaces of All Ferrous Metal (Both Exposed and t...
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., 3.2.C.2.
	2. Shop Primer/Field Primer and Touch-Up:
	a. Generic Components:
	1) Minimum 67 percent volume solids, build, two-component, polyamido-amine epoxy coating; 250 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series V69 Hi-Build Epoxoline (TCI); Carboguard 890 LT (TCC); Macropoxy HS Epoxy (SWC): Two coats, 4.0 to 6.0 dry mils, per coat.


	3. Finish: Gloss:
	a. Generic Components:
	1) Same as specified above for this system, shop primer/field primer and touch-up.

	b. Products and Manufacturers: Provide one of the following:
	1) Same as specified above for this system, shop primer/field primer and touch-up.
	a)
	a)
	a)
	a) Horizontal Surfaces: Two coats, 3.0 to 6.0 dry mils, per coat.
	b) Vertical Surfaces: Two coats, 2.0 to 4.0 dry mils, per coat.
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	D. New and Existing Galvanized Metal, Non-Ferrous Metal, and Fiberglass; Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.D., 3.2.E. and 3.2.F.
	2. Primer:
	a. Generic Components:
	1) Minimum, 39 percent volume solids single-component, self-cross linking acrylic primer-sealer, 140 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 115 Uni-Bond DF (TCI); Galoseal Wash Primer (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.


	3. Finish: Satin:
	a. Generic Components:
	1) Minimum, 41 percent volume solids, single component, self-cross linking acrylic; 208 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3359 (TCC); DTM Acrylic Coating (SWC): One coat, 2.0 to 4.0 dry mils.
	1)
	1)
	1)
	1)
	1)
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	A.
	A.
	A.
	E. New and Existing, Fiberglass; Non-Submerged, Exterior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., and 3.2.F.
	2. Primer:
	a. Generic Components:
	1) Minimum 17 percent solids, waterborne modified polyamide epoxy, 170 grams per liter, VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 120 (TCC); Centurion WB Urethane (SWC): One coat, 1.5 dry mils.


	3. Finish: Gloss:
	a. Generic Components:
	1) Minimum 49 percent solids, two-component, aliphatic acrylic, polyurethane coating; 247 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 1080 Endura-Shield (TCI); Carbothane 134 VOC (TCC); Centurion WB Urethane (SWC): Two coats, 2.0 to 3.0 dry mils, per coat.
	1)
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	A.
	A.
	A.
	F. New and Existing Aluminum in Contact with Dissimilar Materials:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.D.
	2. Primer/Finish:
	a. Generic Components:
	1) Minimum 100 percent volume solids, high-build, two-component, polyamido-amine or polyamine epoxy; 49 grams per gallon VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 165 Epoxoline 100 (TCI); Carboguard 954 HB (TCC); Dura-Plate UHS (SWC): Two coats, 8.0 to 15.0 dry mils, per coat.



	A.
	A.
	A.
	G. New and Existing Pipe and Duct Insulation, Cloth, Paper and Canvas Jacketed; Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.G.
	2. Primer:
	a. Generic Components:
	1) Minimum 38 percent volume solids single-component, self-cross linking acrylic primer-sealer; 159 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 115 Uni-Bond DF (TCI); Sanitile 120 (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.


	3. Finish: Satin:
	a. Generic Components:
	1) Minimum 37 percent volume solids, single component, self-cross linking acrylic; 226 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3358 (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.



	A.
	A.
	A.
	H. New and Existing PVC and CPVC Piping and Fiberglass Insulation Covering; Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.F.
	2. Primer:
	a. Generic Components:
	1) Minimum 37 percent volume solids single-component, self-cross linking acrylic primer-sealer; 226 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 115 Uni-Bond DF (TCI); Carbocrylic 3358 (TCC); DTM Acrylic Primer/Finish (SWC): One coat, 2.0 to 4.0 dry mils.


	3. Finish: Satin:
	a. Generic Components:
	1) Minimum 37 percent volume solids, single component, self-cross linking acrylic; 226 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3358 (TCC); DTM Acrylic Primer/Finish (SWC): One coat, 2.0 to 4.0 dry mils.



	A.
	A.
	A.
	I. New and Existing Exterior Surfaces of Steel Pipe; Buried Exterior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., and 3.2.E.
	2. Primer/Finish:
	a. Generic Components:
	1) Minimum 75 percent volume solids, build, coal tar polyamide epoxy coating; 330 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 46 Hi-Build H-413 Tneme-Tar (TCI); Bitumastic 300M (TCC); Targuard (SWC): Two coats, 9.0 dry mils, per coat.



	J. New and Existing Exterior Surfaces of Ductile Iron Process Pipe; Buried Exterior:
	1. Refer to Section 40 05 19, Ductile Iron Process Pipe.

	A.
	A.
	A.
	K. New and Existing Gypsum Wallboard and Wood; Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.H.
	2. Gypsum Wallboard, Plaster, and Wood Primer:
	a. Generic Components:
	1) Minimum 17 percent solids, 100 percent waterborne modified polyamine epoxy or cross-linked water-based acrylic-epoxy; 170 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 255 (TCC); 3478 Epoxy Primer/Sealer (SWC): One coat, 0.7 to 1.5 dry mils.


	3. Gypsum Wallboard and Wood Finish:
	a. Generic Components:
	1) Minimum 44 percent solids, waterborne acrylic epoxy or water-based epoxy; 250 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Series 113/114 HB Tneme-Tufcoat (TCI); Sanitile 555 (TCC); 3479 High Performance Epoxy Coating (SWC): Two coats, 4.0 to 6.0 dry mils, per coat.
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	2.3  CALKING AND SEALANTS
	A.
	A.
	A.
	A. Refer to Section 07 92 00, Joint Sealants.

	1.1
	1.1
	1.1
	2.4   INSTRUMENTS
	A. Instruments:
	1.
	1. Provide one new dry-film thickness gauge for checking film thickness, one holiday detector to detect holidays or holes in the coating, and one set of visual standards to check surface preparation.  Calibrate dry film thickness gauge at Site using B...
	1.
	2. Products and Manufacturers: Provide the following:
	a. Film Thickness Testers: Model FM-III manufactured by Mikrotest, or equal.
	b. Holiday detector shall be Model M-1 as manufactured by Tinker & Rasor, or equal.
	c. Visual Standards: ASTM D2200, Swedish Standards, SSPC VIS 1.




	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine areas and conditions under which painting Work is to be performed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of Work.  Do not proceed with Work until unsatisfactory conditions have been correcte...
	B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise detrimental to formation of a durable paint film capable of performing in accordance with claims made in paint manufacturer’s product literature for su...
	C. Do not paint over existing paint where there is no assurance that existing paint will provide an acceptable surface for long-term adherence and durability of painting systems specified or where paint manufacturer requires removal of all existing pa...

	1.1
	1.1
	1.1
	3.2   SURFACE PREPARATION
	A. General:
	1. Test for moisture content of surfaces before commencement of painting Work.  Test for moisture in concrete in compliance with ASTM D4263.  Report results to ENGINEER before commencing Work.
	1.
	1.
	1.
	2. Prepare existing surfaces to be painted as specified for new surfaces.  Submit substitute methods of preparing existing surfaces, when proposed, with Shop Drawing submittal.  ENGINEER’s acceptance of substitute surface preparation methods does not ...
	a. Clean and roughen surfaces of existing paint and other decorative or protective toppings on surfaces to remain that are to receive a painting system under this Section.
	b. Where existing surfaces to be painted have corrosion, peeling paint, or unacceptably adhering coatings, remove all topcoats, primers, and intermediate coats of paint, and other protective or decorative coatings.

	3. Perform preparation and cleaning procedures as specified herein and in strict accordance with paint manufacturer’s approved instructions for each surface and atmospheric condition.
	4. Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items already in place that do not require field painting, or provide effective surface-applied protection prior to surface preparation and painting.
	5. Remove as necessary items that must be field-painted where adjacent surfaces cannot be completely protected from splatter or overspray.  Following completion of painting of each space or area, the removed items shall be reinstalled by workers skill...
	6. Clean surfaces to be painted before applying painting system components.  Remove oil and grease with clean cloths and cleaning solvents prior to mechanical cleaning.
	7. Prepare surfaces that were improperly shop-painted and abraded or rusted shop-painted surfaces as specified.

	B. Cast-In-Place Concrete, Precast Concrete and Masonry Surfaces:
	1. Prepare surfaces of concrete unit masonry to be painted by removing all efflorescence, chalk, dust, dirt, grease, oils, and other contamination using soap and water.  Surfaces shall be clean and dry at time of paint system application.
	2. Concrete unit masonry that cannot be adequately cleaned using soap and water shall be acid etched with a commercial solution of 15 percent muriatic acid.
	3. Prepare and clean cast-in-place concrete and precast concrete surfaces per ASTM D4259 to provide a uniform and continuous anchor profile of approximately one mil.  Provide mechanical abrading and abrasive blasting per ASTM D4259.  Use 40 to 80-mesh...
	4. Where paint system is for chemical containment barrier protection, repair cracks and expansion joints in concrete and provide 2-inch radiused cove base fillets at equipment pads and containment walls as part of complete chemical containment paint s...
	5. Remove from cast-in-place concrete fins, projections, and other surface irregularities that would protrude above level of finished intermediate fillers and surfacers.  Remove by chipping and scarification by mechanical abrasion.
	6. Using specified filler and surfacer, patch cast-in-place concrete and precast concrete surfaces as required to completely fill surface air holes and honeycombing.  Level all protrusions, grind filler and surfacing compounds smooth, and level with a...
	7. Perform tests per ASTM D4262 and ASTM D4263 to verify alkalinity and moisture content of surfaces to be painted, and report findings to ENGINEER.  If, in ENGINEER’s opinion, surfaces are sufficiently alkaline to cause blistering and burning of pain...
	8. Where a concrete unit masonry block filler is specified, spot patch holes and cracks with a putty knife using specified block filler.  Apply to large surfaces by airless spray and backroll uniformly using a roller with a synthetic nap cover.  Follo...

	C. Ferrous Metals:
	1. Ferrous Metals Except Ductile and Cast Iron:
	a. Comply with paint manufacturer’s recommendations for type and size of abrasive to provide a surface profile that meets manufacturer’s painting system requirements for type, function, and location of surface.  Verify that paint manufacturer-recommen...
	b. Clean non-submerged ferrous surfaces including structural steel and miscellaneous metal to be shop-primed, of all oil, grease, dirt, mill scale, and other contamination by commercial blast cleaning complying with SSPC SP 6 at time of paint system a...
	c. Clean submerged ferrous surfaces including structural steel and miscellaneous metal to be shop-primed of all oil, grease, dirt, mill scale, and other contamination by near-white blasting complying with SSPC SP 10 at time of painting system applicat...
	d. Clean non-submerged, ferrous surfaces that have not been shop-coated of all oil, grease, dirt, loose mill scale, and other contamination by commercial blasting complying with SSPC SP 6 at the time of painting system application, using SSPC VIS 1 as...
	e. Clean submerged ferrous surfaces that have not been shop-coated or that have been improperly shop-coated of all oil, grease, dirt, mill scale, and other contamination by near-white blasting complying with SSPC SP 10 at time of painting system appli...
	f. Touch-up shop-applied prime coats that have damaged or have bare areas with primer recommended by paint manufacturer after commercial blasting complying with SSPC SP 6 at the time of painting system application, using SSPC VIS 1 as a standard of co...
	g. Power tool-clean per SSPC SP 3 to remove welding splatter and slag.
	a.
	a.
	a.
	h. Remove all rust and contamination on existing ferrous metals to sound surfaces by power tool-cleaning complying with SSPC SP 11 to provide a surface profile of not less than one mil.
	a.
	a.
	a.
	i. Cleaning: Clean tank to remove sediment and coarse debris, including aluminum or magnesium anode rods, from tank floor and other horizontal surfaces.  Sediment and debris shall be removed and disposed of in accordance with local, state, and federal...

	2. Ductile and Cast Iron:
	a. Comply with paint manufacturer’s recommendations and NAPF 500-03 for type and size of abrasive to provide a surface profile meeting paint manufacturer’s requirements for type, function and location of surface.  Verify that paint manufacturer-recomm...
	b. Clean submerged and non-submerged ductile and cast iron surfaces to be shop-primed of all oil, grease, dirt, mill scale, and other contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAPF 500-03-04, and NAPF 500-0...
	c. Clean submerged ductile and cast iron that have not been shop-coated or that have been improperly shop-coated of all oil, grease, dirt, mill scale, and other contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAP...
	d. Remove all contamination on existing ductile and cast iron to sound surfaces by power tool cleaning complying with NAPF 500-03-03.


	D. Non-Ferrous Metal Surfaces: Prepare non-ferrous metal surfaces for painting by light whip blasting or by lightly sanding with 60- to 80-mesh sandpaper.
	E. Galvanized (Zinc-Coated) Surfaces: Prepare galvanized surfaces for painting by lightly sanding with 60- to 80-mesh sandpaper or by light whip blasting.
	F. PVC and CPVC Piping and Fiberglass: Lightly sand and clean surfaces to be painted.  Fiberglass surfaces shall be prepared by solvent washing to remove wax and other contaminants, before abrading surfaces with 60- to 80-mesh sandpaper to provide an ...
	G. Covering on Pipe Insulation:
	1. Remove all oil and surface contaminants as recommended by paint and insulation cover manufacturer for surface and application required.
	2. Do not cut or damage insulation and covering.

	H. Gypsum Wallboard, and Plaster:
	1. Patch, sand, and seal rough spots before applying prime coat.  Remove all dust and other contaminants prior to painting.
	2. Touch-up suction spots and hot spots with primer before applying finish coats.

	I. Wood:
	1.
	1.
	1.
	1. Clean wood surfaces to be painted of all dirt, oil, or other foreign substances using scrapers, mineral spirits, and sandpaper, as required.  Use sandpaper to smooth finished surfaces exposed to view and dust off.
	2. Prime, stain, or seal wood required to be painted at Site immediately upon delivery to Site.  Prime edges, ends, faces, undersides, and backsides of such wood, including cabinets, counters, cases, paneling and similar items.
	3. Backprime paneling or interior partitions only where masonry, plaster, or other wet-wall construction occurs on backside.
	4. Seal tops, bottoms, and cut-outs of wood doors with a heavy coat of sealer as recommended by door manufacturer immediately upon delivery to Site.
	5. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other recommended knot sealer before applying priming coat.
	6. After priming, fill holes and imperfections in finish surfaces with putty or plastic wood-filler as recommended by manufacturers of paint and filler, sandpaper smooth when dried and dust off.


	3.3   PROTECTION OF PROPERTY AND STRUCTURES
	A. Protect property and structures adjacent to the Work from waste residues resulting from cleaning, surface preparation and paint application.
	B. Use shrouding, vacuum blasting, or other approved methods for cleaning and surface preparation of exterior surfaces.
	C. During blast cleaning and surface preparation of interior and exterior surfaces, control discharge of dust and grit, using shrouding, negative-pressure containment/dust collection systems, or other means to protect adjacent property and structures ...
	D. For painting of exterior surfaces, use rollers, shrouding or other approved methods as required to protect adjacent property and structures from wind-blown paint residues.
	E. Submit proposed procedures for cleaning, surface preparation and paint application describing methods for protecting adjacent property and structures from residues.  Do not proceed with cleaning, surface preparation or painting until proposed proce...

	3.4   MATERIALS PREPARATION
	A. General:
	1. Mix and prepare paint products in strict accordance with paint manufacturer’s product literature.
	2. Do not mix painting materials produced by different manufacturers, unless otherwise permitted by paint manufacturer’s instructions.
	3. Where thinners are required, they shall be produced by paint system manufacturer unless otherwise permitted by paint manufacturer’s product literature and submitted to and accepted by ENGINEER with Shop Drawings.

	A.
	A.
	A.
	B. Tinting:
	1. Where multiple coats of the same material are to be provided, tint each undercoat a lighter shade to facilitate identification of each coat of paint.
	2. Tint undercoats to match color of finish coat of paint, but provide sufficient difference in shade of undercoats to distinguish each separate coat.  Provide a code number to identify material tinted by manufacturer.

	C. Mixing:
	1. For products requiring constant agitation, use methods in compliance with manufacturer’s product literature to prevent settling during paint application.
	2. Mix in containers placed in suitably sized non-ferrous or oxide resistant metal pans to protect floors from slashes or spills that could stain the floor or react with subsequent finish floor material.
	3. Mix and apply paint in containers bearing accurate product name of material being mixed or applied.
	4. Stir products before application to produce a mixture of uniform density and as required during the application.  Do not stir into the product film that forms on surface; instead, remove film and, if necessary, strain product before using.
	5. Strain products requiring such mixing procedures.  After adjusting mixer speed to break up lumps and after components are thoroughly blended, strain through 35 to 50-mesh screen before application.


	3.5  APPLICATION
	A. General:
	1. Apply paint systems by brush, roller, or airless spray per manufacturer’s recommendations and in compliance with Paint Application Specifications No. 1 in SSPC Volume 2, where applicable.  Use brushes best suited for type of paint applied.  Use rol...
	2. Paint dry film thicknesses required are the same regardless of the application method.  Do not apply succeeding coats until previous coat has completely dried.
	3. Apply additional coats when undercoats, stains, or other conditions show through final coat of paint, until paint film is uniform finish, color, and appearance, particularly for intense chroma primary colors.  Ensure that surfaces, including edges,...
	1.
	1.
	1.
	4. Surfaces of items not normally exposed-to-view do not require the same color as other components of system of which they are part, but require the same painting system specified for exposed surfaces of system.
	5. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-specular black paint before final installation of registers or grilles.
	6. Paint backs of access panels and removable or hinged covers to match exposed surfaces.
	7. Paint aluminum parts in contact with dissimilar materials with specified paint system.
	8. Paint tops, bottoms, and side edges of doors the same as exterior surfaces.
	9. Omit field-applied primer on metal surfaces that have been primed in the shop.  Touch-up paint shop-primed coats and pre-finished items only when approved by ENGINEER using compatible primers and manufacturer’s recommended compatible field-applied ...
	10. Welds shall be stripe-coated with intermediate or finish coat of paint after application of prime coat.
	1.
	1.
	1.
	11. Paint steel water storage tanks per AWWA D102.

	B. Minimum/Maximum Paint Film Thickness:
	1. Apply each product at not less than, nor more than, manufacturer’s recommended spreading rate, and provide total dry film thickness as specified.
	2. Apply additional coats of paint if required to obtain specified total dry film thickness.
	3. Maximum dry film thickness shall not exceed 100 percent of minimum dry film thickness, except where more stringent limitations are recommended by paint manufacturer for a specific product.

	C. Scheduling Surface Preparation and Painting:
	1. As soon as practical after preparation, apply first-coat material to surfaces that have been cleaned, pretreated, or otherwise prepared for painting.  Apply first-coat material before subsequent surface deterioration due to atmospheric conditions e...
	2. Allow sufficient time between successive coats to permit proper drying.  Do not recoat until paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure and application of another coat of paint does not caus...
	3. Scarify primers and other painting system components by brush-blasting if paint has been exposed for lengths of time or under conditions beyond manufacturer’s written recommendations for painting systems required, intended use, or method of applica...
	4. Schedule cleaning and painting so that dust and other contaminants from cleaning process do not fall on wet, newly painted surfaces.

	D. Prime Coats: Recoat primed and sealed walls and ceilings where there is evidence of suction spots or unsealed areas in first coat, to assure a finish coat with no burn-through or other defects caused by insufficient sealing.
	E. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of uniform finish, color, appearance, and coverage.
	F. Brush Application:
	1. Brush out and work all brush coats onto surfaces in an even film.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections are unacceptable.  Neatly draw all glass and color break lines.
	2. Brush-apply primer or first coats, unless otherwise permitted to use mechanical applicators.

	G. Mechanical Applicators:
	1. Use mechanical methods for paint application when permitted by governing ordinances, manufacturer, and approved by ENGINEER.
	2. Limit roller applications, if approved by ENGINEER, to interior wall finishes for second and third coats.  Apply each roller coat to provide the equivalent hiding as brush-applied coats.
	3. Where spray application is used, apply each coat to provide equivalent hiding of brush-applied coats.  Do not double back with spray equipment for purpose of building up film thickness of multiple coats in one pass.

	H. Completed Work: Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint Work not in compliance with specified requirements as required by ENGINEER.

	3.6   FIELD QUALITY CONTROL
	A. ENGINEER may invoke the following material testing procedure at any time for a maximum of five times during field painting Work:
	1. CONTRACTOR shall engage service of an independent testing laboratory to sample paints used, as designated by ENGINEER.  Samples of products delivered to Site shall be obtained, identified, sealed, and certified as to being products actually applied...
	2. A testing laboratory selected by OWNER and paid for by CONTRACTOR shall perform appropriate tests for any or all of the following:
	a. Abrasion resistance.
	b. Apparent reflectivity.
	c. Flexibility.
	d. Washability.
	e. Absorption.
	f. Accelerated weathering.
	g. Dry opacity.
	h. Accelerated yellowness.
	i. Recoating.
	j. Skinning.
	k. Color retention.
	l. Alkali resistance.
	m. Quantitative materials analysis.

	3. If test results show that products being used do not comply with specified requirements, CONTRACTOR may be directed to stop painting Work and remove non-complying paint, and shall prepare and repaint surfaces coated with rejected paint with materia...

	A.
	A.
	A.
	B. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Provide testing instruments specified in Article 2....
	C. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Perform testing using testing instruments specified...
	D. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections by OWNER, and after acceptance by ENGINEER, proceed with succeeding coat.
	1.
	1.
	1.
	1. ENGINEER will witness all testing and shall be notified of scheduled testing at least twenty-four hours in advance.
	2. Apply additional coats, if required, to produce specified film thickness and to correct holidays and to completely fill all surface air holes.

	E. For magnetic substrates, measure thickness of dry film nonmagnetic coatings following recommendations of SSPC PA-2.  These procedures supplement manufacturers’ approved instructions for manual operation of measurement gauges and do not replace such...
	A.
	A.
	A.
	F. Record time, location, number of coats, dry film thickness, holidays, and other imperfections and submit testing results to ENGINEER.

	1.1
	1.1
	1.1
	3.7   MISCELLANEOUS TANK REHABILITATION
	A. Sealant Replacement: Remove all existing sealant material between tank bottom and concrete ring wall foundation.  Thoroughly wet space between bottom of tank and top of wall and provide 1-inch thick cane fiber filler.  Seal entire outer edge of tan...
	A.
	A.
	A.
	B. Provide new rubber gaskets and Type 316 stainless steel nuts and bolts for access hatches (two roof and two ground-level shell hatches).  Remove and dispose of old nuts, bolts, and gaskets.  New gasketing system shall prevent leakage from tank thro...
	A. Seal existing cathodic protection system manhole covers to tank roof using an NSF 61-approved sealant product.  Covers and sealant shall prevent entrance of water into tank.
	A.
	C.

	1.1
	1.1
	3.8   DISINFECTION
	A. Disinfection shall conform to applicable requirements of AWWA C652, except as modified below.
	B. After tank painting is complete and interior surfaces thoroughly dried, remove all visible dirt and contaminating materials.  Disinfect interior of tank by spraying all surfaces, including underside of roof and roof support members, with a chlorine...
	A.
	A.
	A.
	C. Water for initial disinfection and filling will be furnished by OWNER.  CONTRACTOR shall provide pumps, hoses, and other temporary equipment required to fill tank.  CONTRACTOR shall furnish chlorine.
	A.
	A.
	A.
	D. First set of bacteriological testing will be paid for by OWNER.
	E. If tank must be emptied, re-disinfected, flushed, and refilled to obtain satisfactory bacteriological samples, or because of extensive leakage, CONTRACTOR shall pay for additional chlorine, re-testing, and water at the utility owner’s standard rates.
	A.
	A.
	A.
	F. Water VOC Concentration Testing:
	1. After tank has filled and allowed to stand for twenty-four hours, OWNER will provide one set of water samples for testing for total volatile organic compounds per EPA Method 524.2 and bacteriological levels to confirm acceptability of water with ap...
	2. If a sample does not meet applicable requirements, CONTRACTOR shall drain tank and allow the paint system to further cure.  CONTRACTOR shall pay costs for additional refilling, testing, and disposal of water necessary to achieve compliance with app...


	3.9   PROTECTION OF NEW FINISHES
	A.
	A.
	A.
	A. Provide signs that read, “Wet Paint” as required to protect newly painted finishes.  Remove temporary wrappings provided for protection of the Work and work of other contractors after completion of painting.

	3.10   ADJUSTING AND CLEANING
	A. Correct damages to work of other trades through cleaning, repairing or replacing, and repainting, as acceptable to ENGINEER.
	B. During progress of Work, remove from Site all discarded paint materials, rubbish, cans, and rags at end of each workday.
	C. Upon completion of painting, clean paint-spattered surfaces.  Remove spattered paint by proper methods of washing and scraping, while avoiding scratching or otherwise damaging finished surfaces.
	A. At completion of work of other trades, touch-up and restore damaged or defaced painted surfaces as determined by ENGINEER.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D.



	10 11 00 - Visual Display Surfaces
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install visual display surfaces.
	1.
	1.
	1.
	2. The type of products required includes the following:
	a. Dry marker-board.
	a.
	a.
	b. Set of dry markers.
	c. Trim and attachments.


	B. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 04 05 19, Masonry Anchorage and Reinforcing.
	1.
	2. Section 09 21 16, Gypsum Board Assemblies.
	3. Section 09 91 00, Painting.

	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Architectural Manufacturers Association, (AAMA).
	a. AAMA 611, Voluntary Standards for Anodized Architectural Aluminum.
	b. AAMA 2603, Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coating on Aluminum Extrusions and Panels.

	2. American National Standards Institute, (ANSI).
	a. ANSI A117.1, Guidelines for Accessible and Useable Buildings and Facilities - Providing Accessibility and Usability for Physically Handicapped People (ICC/ANSI A117.1-1998).

	3. American Society for Testing Materials, (ASTM).
	a. ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building Materials.

	1.
	1.
	1.
	4. International Building Code.
	5. National Association of Architectural Metal Manufacturers, (NAAMM).
	a. NAAMM - Metal Finishes Manual for Architectural and Metal Products.



	1.1
	1.3  QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	1. Furnish all visual display surfaces from one manufacturer for the entire project.  In addition to the requirements of this Section, comply with manufacturer’s instructions and recommendations for all phases of the Work, including preparation of sub...
	1.
	1.

	B. Requirements of Regulatory Agencies:
	1. Codes: Comply with applicable provisions of the following:
	a.
	a. ANSI A117.1 and Americans with Disabilities Act of 1990 Title II ADAAG.

	2. Fire-Test-Response Characteristics: Provide vinyl-coated tackboards with the following surface-burning characteristics as determined by testing assembled materials composed of facings and backings identical to those required in this Section in acco...
	a. Flame Spread: 25 or less.
	b. Smoke Developed: 10 or less.



	1.4   SUBMITTALS
	A.
	A.
	A.
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings for each type of visual display surface unit.  Include full-scale sections of typical trim members and dimensioned elevations.  Show anchors, grounds, reinforcement, accessories and installation details.

	2. Product Data:
	a. Submit for approval manufacturer's technical data and installation instructions for each material and component part.  Include methods of installation for each type of substrate to receive units.  Transmit copy of each instruction to the installer.

	3. Samples:
	a. Samples for each type and color of visual display surface, trim and accessories are required.  Provide 4-inch square samples of sheet materials and 4-inch lengths of trim members.  Engineer'S review of samples will be for color, pattern and texture...


	B. Closeout Submittals: Submit the following:
	1. Warranty Documentation: Manufacturer's warranty.


	1.5   WARRANTY
	A. Porcelain-Enamel Marker-board Warranty: Submit a written warranty executed by manufacturer agreeing to replace porcelain enamel markerboards that do not retain their original writing and erasing qualities or become slick and shiny, or exhibit crazi...
	1. Warranty Period: Life of the facility.



	PART 1 -  PRODUCTS
	PART 1 -
	PART 2 -
	2.1   MATERIALS
	A. Porcelain-On-Metal Markerboards: Balanced, high-pressure laminated, 3-ply construction, with facing sheet, core and backing.
	1. Porcelain Finish: Porcelain enamel over ground coat on writing surface with seal coat on reverse side.  Furnish standard colors and special projection surface.
	2. Face Sheet: Enameling steel, 24 gage.
	3. Core: Plywood or hardboard, 3/8-inch thick.
	4. Backing Sheet: Manufacturer's standard 0.015-inch aluminum sheet.
	5. Color: Manufacturer's standard colors.
	6. Products and Manufacturers: Provide one of the following:
	a. 500 Series p3 Markerboard by PolyVision Corporation.
	b. Series 185 LCS Markerboard by Claridge Products and Equipment, Incorporated.
	c. Or equal.


	B. Plastic Impregnated Cork Tackboards:
	1. Seamless sheet, 1/8-inch thick with washable vinyl finish, of ground natural cork compressed with resinous binder and integral color throughout entire thickness and laminated to burlap backing.  Furnish rigid panels by factory-laminating under pres...
	2. Color: Manufacturer's standard colors.
	3. Products and Manufacturers: Provide one of the following:
	a. Vinyl Plus Tackboard by PolyVision Corporation.
	b. No. 380A Tackboard by Claridge Products and Equipment, Incorporated.
	c. Or equal.


	C. Markers: Manufacturer's standard set of 12 assorted colors specifically made for use with specified markerboard.  Provide one set for each markerboard.
	D. Combination Markerboard and Tackboard:
	1. Same materials specified above.
	2. Mounted as one unit.
	3. Products and Manufacturers: Provide one of the following:
	a. 500 Series p3 Markerboard and Tackboard, Type B by PolyVision, Corporation.
	b. Type BR Markerboard/Tackboard by Claridge Products and Equipment, Incorporated.
	c. Or equal.


	E. Trim and Accessories:
	1. General: Fabricate frames and trim of not less than 0.062-inch thick aluminum alloy.  Size and shape as specified, to suit type of installation.  Provide straight, single-length units wherever possible and keep joints to a minimum.  Miter corners t...
	a. Provide manufacturer's standard wide trim units, approximately 1-1/2-inch wide, slip-on type.
	b. When structural support accessories are required for markerboards and tackboards, in addition to normal trim, provide the required additional support or modify trim to provide the necessary support.

	2. Markertrough: Finish continuous aluminum markertroughs for each markerboard, using box type, with slanted front and cast aluminum end closures.
	3. Finishes:
	a. General: Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products” for recommendations relative to applying and designating finishes.
	a.
	a.
	a.
	b. Class II, Clear Anodic Finish: AA-M12C22A31 (Mechanical Finish: non-specular as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, clear coating 0.010-mm or thicker) complying with AAMA 607.1.
	a.
	a.
	a.
	c. Class II, Color Anodic Finish: AA-M12C22A32/A34 (Mechanical Finish: non-specular as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, integrally colored or electrolytically deposited color coating 0.010-mm o...
	1)
	1)
	1)
	1) Color: Light bronze.



	A.
	A.
	A.
	F. Fabrication:
	1. Assembly: Provide factory-assembled markerboards, tackboards and combination markerboard and tackboard units.
	a. Make joints only between markerboard and tackboard.
	b. Provide mullion trim at joints between markerboard and tackboard.

	1.
	1.
	1.
	2. Sizes:
	a. Markerboards: As Shown.




	PART 1 -  Tackboards:As Shown
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Contractor and his installer shall examine substrate and conditions under which the visual display surfaces Work is to be performed and notify Engineer, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory co...
	A.
	A.
	A.
	B. Preparation: Backprime backing panels where installed on (--1--) before erection.

	3.2   INSTALLATION
	A. Install display surfaces in locations and mounting heights as directed by Engineer and in accordance with the manufacturer's instructions.  Provide all grounds, clips, backing materials, brackets and anchors, trim, and accessories for a complete in...
	A.
	A.
	A.
	B. Install display surfaces in locations and mounting heights in accordance with accessibility codes where shown.
	C. Deliver factory-built vinyl display surfaces completely assembled in one piece without joints, whenever possible.  Where dimensions exceed panel size, provide two or more pieces of equal length, as acceptable to Engineer.  When overall dimensions r...
	D. Install units with concealed hangers plumb and level, in accordance with the manufacturer's printed instructions.
	A. Coordinate job-assembled units with grounds, trim and accessories.  Join all parts with neat, precision fit.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E.
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	10 14 00 - Signage
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install signage.
	a.
	a.
	a.
	a.
	a.
	a. CONTRACTOR shall be responsible for all signage furnished under this Section for the entire Project in accordance with the Contract Documents.


	B. Under this Section, each prime contractor shall provide signage for their own Contract, in accordance with the Contract Documents.
	1. Extent of signage is shown and specified.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Coordination:
	1. Coordinate adhesives and fasteners with mounting surfaces.  Review other Sections to ensure compatibility of signage mounting accessories with various surfaces on which signage will be installed.
	2. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before signage Work.

	A.
	A.
	A.
	A.
	D. Related Sections:
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete.
	2. Section 09 91 00, Painting.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. AA DSA-45, Designation System for Aluminum Finishes.
	2. ASME A13.1 Scheme for the Identification of Piping Systems.
	3. ANSI/ICC A117.1, Accessible and Usable Buildings and Facilities.
	4. ANSI Z535.1, Marking Physical Hazards Safety Color Code.
	5. ANSI Z535.2, Environmental and Facility Safety Signs.
	6. ANSI Z535.3, Criteria for Safety Symbols.
	7. ASTM B26/B26M, Specification for Aluminum-Alloy Sand Castings.
	8. ASTM B584, Specification for Copper Alloy Sand Castings for General Applications.
	9. ASTM E527, Practice for Numbering Metals and Alloys in the Unified Numbering System (UNS).
	10. CDA, Properties of Cast Copper Alloys.
	11. NFPA 704, System for the Identification of the Hazards of Materials for Emergency Response.
	12. UL 924, Safety of Emergency Lighting and Power Equipment.


	1.1
	1.1
	1.1
	1.1
	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Signage Manufacturers:
	a. Engage firms specializing in producing types of products specified, in compliance with the Contract Documents, with documented record of successful in-service performance, and that possess sufficient production capacity to avoid delaying the Work.
	b. Submit to ENGINEER name and experience record of manufacturers.


	B. Component Supply and Compatibility:
	1. Obtain each separate type of signage from a single Supplier and from a single manufacturer.

	C. Regulatory Requirements: Comply with applicable requirements of the following:
	1. OSHA, 29 CFR Part 1910.1200, Hazard Communication Standard.
	2. OSHA, 29 CFR Part 1910, Subpart Z, Toxic and Hazardous Substances.
	3. OSHA, 29 CFR Part 1910.144, Safety Color Code for Marking Physical Hazards.
	4. OSHA, 29 CFR Part 1910.  145, Specification for Accident Prevention Signs and Tags.
	5. United States Access Board, Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) Accessibility Guidelines.
	6. Americans with Disabilities Act (ADA), Public Law 101-36, 28 CFR Part 36, Appendix A, Accessibility Guidelines for Buildings and Facilities (ADAAG), relative to characters and symbols contrast only.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1.
	1.
	1.
	1. Shop Drawings:
	a. Schedule of all signage required for the Work, indicating signage type location, and other information to demonstrate compliance with the Contract Documents.
	b. Fabrication and erection information for each type of signage
	c. Valve schedule for small-diameter valves, in accordance with this Section.
	a.
	a.
	a.
	d. Complete, camera-ready, color graphic layouts of custom- designed signs based on specified requirements and manufacturer recommendations.
	e. Complete selection of each specified manufacturer’s standard and custome graphic layouts and pictograms, colors, and alphabetic/text styles.
	a.
	a.
	f. Full-size graphic layout drawings for plaques, individual dimensional letters and numbers, and other items where final graphic appearance is necessary prior to signage fabrication, incorporating all required graphic features specified or shown.
	g. Mounting and Installation Data:
	1) Drawings of and information on anchorages and accessory items.
	2) Submit location template drawings for items supported or anchored to permanent construction.
	3) Coordinate mounting position, method, and proposed mounting accessories and fasteners with actual Project conditions.  Indicate required mounting accessories on plan drawings showing locations of required exit signs based on measurements taken at t...


	2. Product Data:
	a. Copies of manufacturer’s technical data, including catalog information and specifications, for each product specified.

	3. Samples:
	a. Each color and finish of exposed materials and accessories required for signage.
	a.
	a.
	a.
	b. Sample Signage:
	1) Full-size Sample of each type of permanent room and space identification sign, and informational and directional sign incorporating all features specified.
	2) Full-sized Sample of each type (such has snap-on, strap-on, and adhesive) of pipe marker proposed for use with mounting accessories.
	3) Full-sized Sample equipment nameplate, valve tag, pipe tag, and accessories.  Stamp valve tag with information shown on valve schedules.  When not indicated in the Contract Documents, information on the type of coding system will be furnished to CO...
	4) Full-sized Sample right-to-know signs, labels and tags.
	5) Full-size representative sample of each individual-type letter and number specified, demonstrating alphabetic style/text type, material, color and finish specified.

	c. ENGINEER's review of Samples will be for color and texture only.  Compliance with other requirements is CONTRACTOR's responsibility.


	B. Informational Submittals: Submit the following:
	1. Manufacturer's Instructions:
	a. Templates for anchorages to be installed in concrete or masonry.
	b. Manufacturer's instructions and recommendations for support and foundations of signs installed outdoors.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Closeout Submittals: Submit the following:
	1. Warranty Documentation:
	a. General and special warranties required under this Section.


	A.
	A.
	A.
	D. Maintenance Material Submittals: Submit the following:
	1. Extra Stock Materials:
	a. Furnish extra stock materials from the same manufactured lot as the materials installed.
	b. Submit documentation of actual quantities of signage installed for the Project and calculations indicating the required quantity of extra stock materials.
	c. Furnish the following spare parts and accessories:
	1) For every 20 of each type (snap-on, strap-on, adhesive type) of pipe markers installed:
	a) One complete mounting assembly.

	2) For every 20 equipment nameplates installed:
	a) One complete nameplate mounting assembly.

	3) For every 20 valve tags and pipe tags installed:
	a) One stainless steel cable and splice.





	1.5   WARRANTY
	A. General Warranty: The special warranty specified for each type of sign in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, o...
	B. Special Warranty on Products:
	1. Provide each signage manufacturer’s written warranty, running to the benefit of OWNER, agreeing to correct, or at option of OWNER, remove or replace materials specified in this Section found to be defective during a period of five years after the d...
	2. Special warranty shall cover defective Work that includes, but is not limited to, the following:
	a. Deterioration of metal and polymer finishes beyond normal weathering.
	b. Deterioration of embedded graphic image colors and sign lamination.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. General:
	1. Details shown or indicated for signage, such as alpha-numeric and text type representation, letter spacing, designs of borders, and other graphic features, are generic and intended only to establish text, general positions, and symbols.
	2. Colors shall be brilliant, distinctive shades, matching the safety colors specified in ANSI Z535.1 and OSHA 1910.144.
	1.
	1.
	1.
	3. Permanent rooms and spaces, and directional and informational signage where specified as accessible to people with disabilities, shall comply with ANSI/ICC A117.1 and ADA-ABA Accessibility Guidelines.
	4. Accident prevention signs and tags shall comply with OSHA 1910.145.
	5. Health, safety, and warning signs shall comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, OSHA 1910.144, and 1910.145, unless otherwise shown or indicated.  Colors shall be as indicated in Table 1 of ANSI Z535.1.  In addition to text, safety symbo...


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2 PANEL SIGNS – ROOM IDENTIFICATION, INFORMATION, ENTRY, AND DIRECTIONAL
	A.
	A.
	A.
	A. Products and Manufacturers: Provide one of the following:
	1. Graphic Blast MP and FG ADA System and Custom Design ADA Series, by Best Sign Systems, Inc.
	2. Blast Etched Fiberglass and Blast Etched Melamine Signs, by Visigraph Corporation.
	3. Or equal.

	B. Panel Signs – Room Identification, Information, Entry, and Directional:
	1.
	1.
	1.
	1. Product Description: Provide unframed signs, surface-etched, 1/32-inch raised tactile lettering and pictograms, sandblasted on an opaque sheet.
	2. Materials:
	a. Interior Signs: Three-ply, self-extinguishing melamine plastic.
	b. Exterior Signs: One-piece fiberglass.

	3. Size and Thickness: 0.125-inch thick; eight inches by eight inches with 1/2-inch radiused corners.
	1.
	1.
	1.
	4. Graphics and Text: White, Standard Helvetica Medium characters and matching arrow type-face; upper and lower case letters, one-inch high capitals and, in addition, Grade 2 Braille alphabet for room designation, directional, entry, and information ...
	1.
	1.
	1.
	5. Colors and Contrast: Background of signs shall be eggshell, matte, or other non-glare finish.  Characters and symbols shall contrast by at least 70 percent with their background as determined by ADA formula in ADAAG Appendix A4.30.5.


	2.3   PANEL SIGNS – FLOOR LOADING, AND FIRE EXTINGUISHER LOCATION
	A. Product Description: Provide rigid fiberglass reinforced plastic signs with fade-resistant embedded graphics.
	A.
	A.
	A.
	B. Products and Manufacturers: Provide one of the following:
	1. Graphic Blast Word and Picture Series, by Best Sign Systems, Inc.
	2. Blast Etched Fiberglass Signs, by Visigraph Corporation.
	3. Or equal.

	C. General:
	1. Size and Thickness: 0.125-inch thick; 10 inches by 14 inches, unless otherwise shown or indicated.
	1.
	1.
	1.
	2. Graphics and Text: Standard Helvetica Medium characters and matching arrow type-face; upper and lower case, one-inch high capitals and, in addition, Grade 2 Braille alphabet message designations and other text.
	3. Exposure: As recommended by sign manufacturer for both indoor and outdoor use and with an upper service temperature limit of 190degrees F.  Average durability for outdoor use shall be 15 years.

	A.
	A.
	A.
	A.
	A.
	A.
	D. Floor Loading Signs: Standard color of sign background shall be white; panel shall be blue with white letters and numbers.  Letters and numbers used against white background shall be black.
	E. Fire Extinguisher Location Signs (surface-mounted units only): Standard color of sign background shall be red with white letters and numbers.  Each sign shall include international fire extinguisher pictogram and directional arrow indicating locati...
	F. Auxiliary Products:
	1. Mounting Brackets: Provide sign manufacturer’s standard mounting brackets for installing projected or double-sided signs.


	2.4   PIPE MARKERS
	A. Description:
	1. Provide pipe markers for each pipeline provided under the Contract, and for other piping indicated to receive pipe markers.
	1.
	1.

	A.
	A.
	B. Products and Manufacturers: Provide one of the following:
	1. Custom High Performance Pipe Markers (B-689), and SnapOn and StrapOn Pipe Markers (B-915), by Brady Worldwide, Inc., Signmark Division.
	2. Custom Ultra-Mark High Performance Pipe Markers, by Seton Identification Products, a Tricor Direct Company.
	3. Or equal.
	Legend for Pipe Markers: Pipe markers shall have the text or abbreviations in the color combinations indicated in Table 10 14 00-B of this Section to identify the pipeline service hazard.  Pipe marker colors shall comply with ASME A13.1, unless othere...


	1.1
	1.1
	2.5   EQUIPMENT NAMEPLATES
	A. Description:
	1. Provide equipment nameplate for each equipment item furnished under the Contract, and for other equipment items indicated to receive nameplates.  Equipment nameplates specified in this Article are in addition to equipment manufacturer’s standard na...
	1. Install equipment nameplates as indicated in Part 3 of this Section.  Mechanically fasten equipment nameplates to the associated equipment item.
	1.
	2.

	A.
	A.
	B. Products and Manufacturers: Provide one of the following:
	1. Stainless Steel (HEET) Tags (B-748) custom engraved, by Brady Worldwide, Inc.
	2. Custom Engraved Stainless Steel Nameplates, by Seton Identification Products, a Tricor Direct Company
	3. Or equal.

	C. Products and Manufacturers: Provide one of the following:
	1. Brady-Etch Stainless Steel ID Tags (B-748) custom engraved, by Brady Worldwide, Inc.,
	2. Custom Screenprinted Nameplates – Stainless Steel, by Seton Identification Products, a Tricor Direct Company
	3. Or equal.

	D. Products and Manufacturers: Provide one of the following:
	1. Engraved Plastic Tags (B-1), by Brady Worldwide, Inc.
	2. Custom Engraved Plastic Nameplates, by Seton Identification Products, a Tricor Direct Company
	3. Or equal.

	E. Equipment Nameplates:
	1.
	1.
	1.
	1. Material: Type 304 or Type 316 stainless steel, 26-gage, with rounded corners.  Suitable for temperatures ranging from -40 to 89 degrees C.
	2. Material: Type 304 or Type 316 stainless steel with 0.0015-inch thick black enamel background or black screenprinted background, 26-gage thick with rounded corners.  Provide nameplates with screenprinted background installed outdoors with acrylic o...
	3. Material: 1/16-inch thick satin-surfaced acrylic nameplates with beveled edges, front-engraved.  Suitable for indoor and outdoor use.  Suitable for temperatures ranging from -40 to 90 degrees C.
	4. Provide each equipment nameplate with not less than two holes, each approximately 3/16-inch diameter, for mechanically fastening nameplate to the associated equipment.  Provide appropriate stainless steel fasteners.
	1.
	1.
	1.
	5. Nameplate Size:
	a. Size shall be as required for required text, and shall be not less than one-inch by four inches.

	6. Text Engraved on Nameplates:
	a. Text Size: Equipment nameplate titles shall have text as large as possible to fit on nameplate; text shall be not less than 1/2-inch high.  All text on a given nameplate shall be one size.
	b. Text and symbols shall be Standard Helvetica Medium, all upper-case.
	c. Left-justify multiple lines of text
	a. Where more than one item of the same type of equipment is furnished, consecutively number each associated equipment nameplates as shown or indicated; for example “Pump No. 1”, “Pump No. 2”, “Pump No. 3”, and so on.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	d.
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	2.6  PANEL SIGNS – EXTERIOR BUILDING IDENTIFICATION
	A.
	A.
	A.
	A. Products and Manufacturers: Provide one of the following:
	1. Graphic Blast Wall Mounted Signs, by Best Manufacturing Sign Systems, Inc.
	2. Blast Etched Fiberglass Exterior Signs by Visigraph Corporation.
	3. Or equal.

	B. Material: Provide surface-etched lettering and pictograms, sandblasted on an opaque three-ply laminate of 1/4-inch thick flat three-ply glass-reinforced resin sheet with non-glare surface and contrasting color core suitable for continuous operating...
	A.
	A.
	A.
	C. Alphabet and Graphics: Provide four-inch high alphabet; upper and lower case letters and matching arrow type face.
	A.
	A.
	A.
	D. Provide opaque white letters on opaque  background with concealed, flush-mounted fasteners at each corner.  Provide 1 sign 15 inches by 15 inches with 1/8-inch radiused corners.
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	2.7 AUXILIARY MATERIALS
	A. Very-High-Bond High-Performance Bonding Tape:
	1. Provide all surface-mounted signage with very-high-bond foam tape backing except where specified as requiring mechanical fasteners.
	2. Products and Manufacturers: Provide one of the following:
	a. Scotch Brand (Very-High-Bond) 4942 VHB Double Coated Acrylic Foam Tape and No. 94 Acrylic Primer, by 3M Industrial Tape and Specialties Division.
	b. Or equal.

	3. Provide a very-high-bonding pressure sensitive joining system consisting of double-coated conformable acrylic foam tape and release liners.
	4. Thickness: 0.045-inch.
	5. Tape Width: 1.5 inches.
	6. Color: Dark gray.
	7. Bonding Adhesive: Acrylic; very-high-bond, solvent and shear resistance.
	8. Primer: High-performance tape manufacturers recommended acrylic primer.

	B. Fasteners: Provide fasteners of non-magnetic stainless steel of size and type required and recommended by the associated individual signage manufacturer.
	C. Anchors and Inserts: Provide nonferrous metal or hot-dipped galvanized anchors and inserts.  Provide toothed stainless steel or lead expansion bolts for drilled-in-place anchors.
	D. Mounting Brackets:
	1. Provide manufacturer’s standard mounting brackets for each of the following sign types: hanging, projected, double-sided.
	2. Provide inserts, and mechanical and adhesive anchoring devices as specified in this Article for installation of signage.


	2.8   FABRICATION
	A. Shop Assembly:
	1. Fabricate and preassemble items in the shop to the greatest extent possible.
	2. Disassemble units only to extent necessary for shipping and handling limitations.
	3. Clearly mark units for reassembly and coordinated installation.


	2.9   SOURCE QUALITY CONTROL
	A. Fabrication Tolerances:
	1. Produce smooth, even, level sign panel surfaces, constructed to remain flat under installed conditions within tolerance of plus or minus 1/16-inch measured diagonally across each sign.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which signage will be installed and notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are co...

	1.1
	1.1
	1.1
	3.2   INSTALLATION
	A. General:
	1. Location:
	a. Install signage and appurtenances at the locations shown or indicated.  When locations are not shown or indicated, install signage at locations directed by ENGINEER.
	b. Provide exit signs at locations shown or indicated.  Surface-mount signs above each point of egress, unless otherwise shown or indicated.
	c. Lightly mark and locate position of each sign.  Obtain ENGINEER’s acceptance of marked locations before mounting.

	2. Installation – General:
	a. Install signs level, plumb, and at proper height.
	b. Signage shall be securely mounted with concealed, very-high-bond acrylic foam tape, specified adhesives, or mechanical fasteners where specified.  Attach signs to surfaces in accordance with sign manufacturer's instructions, unless otherwise shown ...
	c. Provide very-high-bond acrylic foam tape on back of signage using a full perimeter of specified tape.  Leave no gaps in tape perimeter at back of signage; peel off second release liner and press onto surfaces.

	3. Repair or replace damaged units.

	B. Panel Signs – Room Identification, Directional, and Information Signs:
	1. Where permanent identification is provided for rooms and spaces, install signs on the wall adjacent to the latch side of the door.
	2. Where there is no wall space on the latch side of the door, including at double leaf doors, install signs on the nearest adjacent wall.
	3. Mounting height shall be in accordance with ADA-ABA Accessibility Guidelines in areas accessible to disabled people.  For other areas install signs with five feethes from the finished floor to centerline of sign.  Mount such signage so that a perso...

	C. Pipe Markers, Equipment Nameplates, and Pipe Tags:
	1. Location of Pipe Markers and Pipe Tags:
	a. Provide pipe markers with text (pipeline contents or service) and adjacent arrow indicating the direction of flow of pipeline contents on each piping system provided under the Project and other piping systems shown or indicated as to receive pipe m...
	b. Locations: Provide pipe markers at each of the following locations:
	1) At intervals of not more than 30 linear feet apart
	2) Directly adjacent to each side of each penetration by the pipeline of the following: wall, floor, ceiling, roof.
	3) Adjacent to each change in flow direction.
	4) On each branch where pipes connect together including but not limited to tees, wyes, and crosses.
	5) Adjacent to each side of each valve (including but not limited to check valves, isolation valves, control valves, and other valves), strainer cleanouts, and each equipment item along the pipeline.
	6) Comply with ASME A13.1.

	c. Provide flow-direction arrows at intervals not greater than 15 linear feet.  Where flow may be bi-directional, provide arrows adjacent to each other to indicate both directions.
	d. Pipe marker locations will be determined by ENGINEER, but in general place pipe markers where personnel view of label is unobstructed.  When pipeline is overhead, install label on the two lower quarters of the pipe or pipe covering.  Pipe markers s...
	e. Provide pipe tags, where specified, at locations as specified for pipe markers.

	1.
	1.
	1.
	1.
	1.
	2. Equipment Nameplates:
	a. Locate nameplates on equipment bases and on structures at readily-visible elevation in such positions relative to the equipment and structures as to prevent damage to nameplate.
	b. Position nameplace for ease of reading by operations and maintenance personnel.


	A.
	A.
	A.
	D. Panel Signs – Site Entry, Directional, and Information Signs:
	1.
	1.
	1.
	1. Install posts to concrete footings in accordance with sign manufacturer’s written instructions.  Refer to Sections 03 30 00, Cast-in-Place Concrete, and Section 31 23 05, Excavation and Fill.
	2. Attach sign panels to posts in accordance with sign manufacturer’s written instructions.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Projected Mounting: Install characters at projection distance from wall surface indicated.

	3.3   PROTECTION AND CLEANING
	A. After installation, clean soiled signage surfaces in accordance with manufacturer’s written instructions.
	B. Protect signage from damage until completion of the Work.
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	TOILET COMPARTMENTS
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install toilet compartments.
	2. Extent of the toilet compartments is shown and specified.
	1.
	1.
	1.
	3. Types of products include the following:
	a.
	a. Floor-supported and wall-braced, solid, high-density polyethylene plastic, pilasters and urinal panels.
	a.
	b. Vanity top, skirt, sidesplash, backsplash and support assemblies fabricated of solid, high-density polyethylene plastic.
	c. ADAAG-compliant, heavy-duty, stainless steel hardware and other custom hardware.
	d. Auxiliary items including stainless steel ceiling brackets, tamper-proof fasteners, heavy-duty pilaster mounting system, custom engraved identification graphics, supports, anchors and accessories.

	4. In some cases, minor incidental accessories necessary to proper functioning of the materials furnished under this Section may not be mentioned in the Contract Documents.  CONTRACTOR shall follow the recommendations of the manufacturer of the item r...

	B. Coordination:
	1. Provide inserts and anchoring devices to be built into masonry and drywall for installation of toilet compartments and related Work.  Provide setting drawings, templates, instructions, and directions for installing anchorage devices.  Coordinate de...
	1.
	1.
	1.
	2. Refer to concrete, masonry, tile, and gypsum wallboard Sections of the Specifications for requirements on installing inserts and anchorage devices.
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before toilet compartments Work.
	1.
	1.
	1.
	3.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/ICC A117.1, Accessible and Usable Buildings and Facilities.
	2. ANSI/BHMA A156, Master Keying Systems.
	3. ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	4. ASTM A666, Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.
	5. ASTM A890/A890M, Specification for Castings, Iron-Chromium-Nickel-Molybdenum Corrosion-Resistant, Duplex (Austenitic/Ferritic) for General Application.
	6. ASTM D638, Test Method for Tensile Properties of Plastics.
	7. ASTM D1505, Test Method for Density of Plastics by the Density-Gradient Technique.
	8. ASTM D2240, Test Method for Determining Rubber Property - Durometer Hardness.
	9. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	10. NAAMM AMP 503, Finishes for Stainless Steel.
	11. UL 94, Test for Flammability of Plastic Materials for Parts in Devices and Appliances.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer:
	a. Engage a single installer regularly performing installation of toilet compartment partitions with documented skill and successful experience in installing types of materials require.  Installer shall to employee only workers who are trained, skille...
	b. Submit name and qualifications to ENGINEER with the following information for not less than three successful, completed projects:
	1) Names and telephone numbers of owners and architect or engineer responsible for each project.
	2) Approximate contract value of toilet compartments work.
	3) Quantity (area) of toilet compartments installed.



	B. Component Supply and Compatibility:
	1. Obtain materials included in this Section, regardless of component manufacturer, from one toilet compartment manufacturer.
	2. Toilet compartment manufacturer shall review and approve, or shall prepare, all Shop Drawings and other submittals for components furnished under this Section.
	3. Materials and components shall be integrated into overall toilet compartment system by toilet compartment manufacturer.

	C. Regulatory Requirements:
	1. Comply with the following:
	a. Building code specified in Section 01 42 00, References.
	b. Requirements of authorities having jurisdiction
	c. ANSI/ICC A117.1
	d. Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A, to 28 CFR Part 36 - Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG).



	1.4   SUBMITTALS
	A.
	A.
	A.
	A. Action Submittals: Submit the following:
	1. Shop Drawings
	a. Installation drawings showing toilet compartment partition assemblies, vanities, urinal screens, and sight screens.  Include plans and elevations drawn at scale of not less than one inch equal to one foot.  Include all dimensions and clearances est...
	a.
	a.
	a.
	b. Coordinated drawings showing location, size of cutouts and supports for toilet accessories, plumbing, and other Work to interface with vanities.
	c. Anchorage, leveling, and accessory items, location of each finish color, and all items of hardware and support.
	d. Location and layout of all custom graphics.

	2. Product Data:
	a. Manufacturer’s material specifications, fabrication specifications, and
	b. catalog cuts of each item of hardware, anchor, and fastenings.

	3. Samples:
	a. Color samples for selection by ENGINEER.
	b. Submit six-inch by six-inch by one-inch thick pieces of actual panel material proposed for use showing actual color selections.  One panel shall include an engraved representation of the international symbol of accessibility logogram at full size, ...
	c. All accessories, brackets, hardware, and fasteners, both standard and custom, including mounting and leveling devices mounted on frames and panels indicating proposed actual installation conditions.
	d. Samples will be reviewed by ENGINEER for color, texture, and surface uniformity only.  Compliance with all other requirements is responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Manufacturer Instructions:
	a. Storage, handling, and installation instructions.
	b. Location template drawings for bolt locations in supporting members.

	2. Qualifications Statements.
	a. Installer, when requested by ENGINEER.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data: Submit manufacturer's instructions for recommended maintenance practices for polymer resin toilet compartment panels, in accordance with Section 01 78 23, Operation and Maintenance Data.
	2. Warranty Documentation: General and special warranties in accordance with this Section.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Clearly identify manufacturer, brand name, contents, color stock number, and order number on each package.
	2. Handle materials in manner that avoids damaging materials and their finishes.

	B. Storage and Protection:
	1. Store in original packaging.
	2. Stack containers in accordance with manufacturer's approved written recommendations.


	1.6  . SCHEDULING
	A. Include the effects on cost and impacts to Project Schedule of manufacturer’s minimum quantity ordering requirements and custom features such as custom colors, patterns, fire-resistant material, custom graphics, and use of custom hardware.

	1.7   WARRANTY
	A. General Warranty: The special warranty specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made b...
	B. Special Warranty:
	1. Toilet Compartment Warranty: Provide written warranty, signed by the manufacturer and running to benefit of OWNER, agreeing to replace, for a period of fifteen years from the date of Substantial Completion, toilet compartments that show delaminatio...



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A.
	A.
	A.
	A. Performance Criteria:
	1. Provide material complying with ASTM E84, Class A, with flame spread index of 25 maximum, and smoke developed index of 20, maximum.
	2. Provide material that contains flame-retardants throughout its thickness providing total flaming combustion time not exceeding 50 seconds, and glowing combustion time that does not persist for more than 30 seconds after removal of test flame, when ...
	3. Fire-Test-Response Characteristics: Where flame spread or smoke development classification is shown or specified for toilet compartment partitions (Class A or Class B), provide components complying with applicable requirements for materials and in...


	2.2   MATERIALS
	A.
	A.
	A.
	A. Doors, Panels, Vanity Components, and Pilasters:
	1. Solid, one-inch thick, high-density polyethylene compression-molded, seamless panels, with eased edges and homogenous color throughout
	2. Physical Properties: Provide materials complying with the following:
	a. Density, ASTM D1505: 0.96, minimum.
	b. Tensile Yield, ASTM D638: 4400 psi, minimum.
	c. Hardness, ASTM D2240: 68 Shore D.
	d. Elongation, ASTM D638: 600 percent, maximum.
	e. Self-Ignition: 700 degrees F.

	3. Provide all panels and doors with continuous extruded aluminum heat-sink strip fastened to bottom of all edges.
	4. Colors and Patterns:
	a. Full range of manufacturer's standard and custom colors and patterns for selection by ENGINEER.
	a.
	a.
	a.
	b. ENGINEER will select a maximum of 4 colors and patterns, including door panels and fixed partitions that differ in color and pattern from pilasters.

	5. Exposed high-density polyethylene surfaces that exhibit pitting, seam marks, stains, discoloration, or other surface imperfections on the finished materials are unacceptable.

	B. Heavy-Duty Pilaster Anchor and Leveling Assemblies:
	1. Provide manufacturer’s floor-mounted assembly consisting of two 1/2-inch by one-inch galvanized steel bars with square steel partition lifters complying with ASTM A153/A153M, Type B-3, and four 3/8-inch by six-inch steel studs, corrosion-resistant ...

	C. Custom Hardware:
	1. Heavy-Duty Vault Hinges:
	a. Provide cast alloy top and bottom pivot hinges, designed for solid polymer resin toilet compartments, with 3/4-inch diameter stainless steel gravity acting cams and wrap-around flanges.

	2. Combination Latch, Striker and Keeper:
	a. Recessed stainless steel strike units, with combination rubber-faced door striker and slotted keeper.  Provide latch units that have capabilities for emergency access.

	3. Coat Hooks:
	a. Provide cast stainless steel hooks and hook/bumper combination units as required by swing of door and adjacency to obstructions.

	4. Door Pulls:
	a. Provide cast stainless steel, three-inch high ADAAG-compliant pulls.

	5. Door Stop:
	a. Stainless steel stop, 1-7/8-inch long.

	6. Push Plates:
	a. Provide 0.125-inch thick stainless steel plate with No. 4 finish.
	b. Size: eight inches by 16 inches with beveled edges.
	c. ANSI/BHMA A156.6, J304; B3E.


	D. Auxillary Components:
	1. Pilaster Shoes and Pilaster Sleeves:
	a. Provide double-hemmed, four-piece pilaster shoes and sleeves; ASTM A666, Type 302/304 stainless steel.
	b. Height: Three inches.
	c. Thickness: 20-gage (0.0312-inch), minimum.
	d. Finish: NAAMM AMP 503, No. 4 finish.

	2. Brackets:
	a. Provide complete selection of specified manufacturer’s cast stainless steel one-ear, two-eared, U-shaped and angle brackets as required to assemble the Work.  Provide cast stainless steel brackets complying with ASTM A890/A890M and as follows:


	A.
	E. Accessories: Manufacturer's standard and custom design, heavy-duty accessories, as follows:
	1. Fasteners: Provide manufacturer's standard exposed stainless steel fasteners, with finish to match hardware.  Use tamper-proof, one-way type heads and nuts for exposed anchorages.
	2. For concealed anchors use hot-dip galvanized steel items.


	2.3   FABRICATION
	A. Shop Assembly:
	1. Preassemble items in the shop to the greatest extent possible.
	2. Disassemble units only to the extent necessary for shipping and handling.  Clearly mark units for reassembly and coordinated installation.

	B. Panels and Doors:
	1. Not less than one-inch thick panels with edges rounded to 1/4-inch radius.  Provide exposed surfaces free of saw marks.
	2. Fabricate panels in maximum sizes to avoid joints and splices, as shown.
	3. Provide two-foot wide swing-in doors, unless otherwise shown or specified.
	4. In water closet compartments accessible to people with physical disabilities, comply with ADAAG and ANSI/ICC A117.1.  Provide swing-out doors 34 inches wide.
	5. Provide operable compartment doors 58 inches high, mounted 12 inches above finished floor.
	6. Custom Door Hardware:
	a. Inswing Doors: Top and bottom vault hinges; combination latch, striker and keeper; door bumper; and coat hook.
	b. Outswing Doors: Top and bottom vault hinges; combination latch striker and keeper; door bumper/coat hook combination, pull handle, international symbol of accessibility logogram.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Floor-Supported and Wall-Hung Urinal Screens:
	1. Products and Manufacturers: Provide one of the following:
	a. Floor/Wall Braced Urinal Screens by Comtec Industries Division of Compression Polymers Group.
	b. Floor/Wall Braced Urinal Screens by Accurate Partitions Corp., an ASI Group Company.
	c. Or Equal.

	2. Not less than one-inch thick panels and pilaster units with heavy-duty pilaster anchor and leveling assembly for each pilaster with stainless steel shoes to match compartment units.
	3. Panels: 58 inches tall by two feet wide, mounted 12 inches above finished floor and of same construction and finish as toilet compartment panels and pilasters.
	4. Pilasters: 70 inches high and five inches wide.
	5. Brackets: Not less than three stainless steel wall brackets.

	D. Sight Screens: Provide units of the same type, construction and finish, supports and anchorages, and hardware and fasteners to match compartment units.  Provide door pulls, keepers, and push plates and other hardware as required for toilet compartm...
	A.
	A.
	A.
	E. Vanities:
	1. Shop-fabricate vanity units of same material as toilet compartments, and in compliance with approved Shop Drawings and submittals, using aluminum angles, brackets and tamper-resistant stainless steel fasteners as required to support of the Work.  S...
	2. Tops: One-inch thick and two feet wide; lengths required to minimize joints.
	3. Provide four-inch wide skirt and six-inch high backsplash and sidesplash.
	4. Provide heavy-duty pilaster anchor and leveling assembly for each support extending to floor, with stainless steel pilaster shoes, as required for toilet compartments.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the areas and conditions under which toilet compartment partitions and related items will be installed.  Notify ENGINEER in writing of conditions detrimental to proper and timely completion on the Work.  Do not proceed with the Work until u...

	3.2   INSTALLATION
	A. General:
	1. Install doors, panels, and pilasters rigid, straight, plumb and level, with panels laid out as shown on approved Shop Drawings.  Secure units to supporting walls in accordance with Article 2.2 of this Section, and shown on approved Shop Drawings.
	2. Allowable Tolerances: Clearance at vertical edges of panels shall be uniform top to bottom and shall not exceed 1/4-inch between panels.

	A.
	A.
	A.
	A.
	A.
	B. Wall-Braced Panels and Screens:
	1. Secure panels to walls with not less than three wall brackets of the type required to accommodate wall configurations and as shown on approved Shop Drawings.
	2. Attach with heavy-duty concealed anchoring devices, to suit the supporting wall construction.  Set units in accordance with manufacturer's written instructions to provide support for the units and to resist lateral impact.

	C. Vanity Assemblies:
	1. Level units and install pilaster shoes.
	2. Secure assemblies to walls using continuous aluminum angles and stainless steel tamper-resistant fasteners.


	3.3   ADJUSTMENT, PROTECTION AND CLEANING
	A. Protect units after installation so that there will be no indication of use or damage at Substantial Completion.
	B. Perform all final adjustments to pilaster leveling devices, door hardware, and other operating parts of toilet compartment assemblies just prior to Substantial Completion.  Clean exposed surfaces of partitions, hardware, fittings and accessories, a...
	C. Hardware Adjustments: Adjust and lubricate hardware for proper operation after installation.
	1. Set hinges on inswing doors to hold doors open approximately 30 degrees from closed position when unlatched.
	2. Set hinges on outswing doors and sight screen swing doors, if any, to return to fully-closed position.



	(This page was left intentionally blank.)

	10 28 05 - Toilet and Bath Accessories
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install toilet and bath accessories Work.
	2. Extent of toilet and bath accessories is shown and specified.
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Combination paper towel dispenser and waste receptacle.
	b. Sanitary napkin disposal units.
	a.
	c. Toilet tissue dispensers.
	d. Toilet seat tissue dispensers.
	e. Mirrors.
	f. Grab bars.
	g. Soap dispensers.
	h. Heavy-duty electric hand dryers.
	i. Combination shelf with utility hook and mop strips.
	j. Pail hooks.
	k. Towel and robe hooks.
	l. Shower stall seats.
	m. Shower curtain rods and hooks.
	n. Soap dishes.
	o. Miscellaneous fasteners, accessories and trim as required for a complete and functioning installation.


	B. Coordination:
	1.
	1.
	1.
	1. Furnish inserts and anchoring devices to be set in concrete or built into masonry and recycled gypsum wallboard for installation of toilet and bath accessories.  Refer to concrete and masonry Specifications for installation of inserts and anchorage...
	2. Coordinate toilet and bath accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of toilet and bath a...
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before toilet and bath accessories Work.
	1.
	1.
	1.
	3.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete
	2. Section 04 05 05, Unit Masonry Construction.
	3. Section 08 71 00, Door Hardware.
	4. Section 09 26 16, Gypsum Wallboard Assemblies
	5. Section 09 30 13, Ceramic Tiling.
	6. Section 10 21 13, Toilet Compartments.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/ICC A117.1, Accessible and Usable Buildings and Facilities.
	2. NFPA 70, National Electric Code.


	1.1
	1.1
	1.1
	1.1
	1.3  QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	1. Provide products of the same manufacturer for each type of bath accessory unit and for units exposed in the same areas.

	B. Regulatory Requirements:
	1. Comply with the following:
	a. Building code specified in Section 01 42 00, References.
	b. Requirements of authorities having jurisdiction
	c. ANSI/ICC A117.1
	d. Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A, to 28 CFR Part 36 - Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG).



	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of toilet and bath accessories indicating proposed location for each item.

	2. Product Data:
	a. manufacturer’s published literature, technical data, and specifications for each toilet and bath accessory item.

	3. Samples:
	a. Standard and custom color charts for color selection by ENGINEER.  Submit for each item under this Section where color or finish is not specified.


	B. Informational Submittals: Submit the following:
	1. Manufacturer's Instructions:
	a. Setting drawings, templates, instructions, and directions for installing anchorage devices in other work.
	b. Instructions for storing and installing materials furnished.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. General:
	1. Components and materials shall be suitable for their intended use and environment.
	2. Stamped names or labels on exposed faces of units are unacceptable.
	3. Provide locks with the same keying for each type of toile and bath accessory units in the Project, where possible.  Furnish two keys for each lock.
	4. Electrical components, devices, and accessories shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.2   SURFACE-MOUNTED PAPER TOWEL DISPENSER
	A. Products and Manufacturers: Provide one of the following:
	1. No. 0210, by American Specialties, Inc.
	2. B-262, by Bobrick Washroom Equipment, Inc.
	3. Or equal.

	B. Requirements:
	1. Size to dispense not less than 400 c-fold towels with interchangeable paper drop.
	2. Construction: Cabinet and door not less than 22-gage stainless steel, No. 4 satin finish, all-welded construction, without mitered corners.  Hang door with concealed, full-length stainless steel piano hinge
	1. Provide with tumbler-lockset.
	1.
	1.
	1.
	1.
	3.


	1.1
	2.3  RECESSED PAPER TOWEL DISPENSER/DISPOSAL
	A. Products and Manufacturers: Provide one of the following:
	1. No. 0467, by American Specialties, Inc.
	2. Model 2017, by Bradley Corporation.2
	3. Or equal.

	B. Requirements:
	1. Size to dispense not less than 600 c-fold towels with interchangeable paper drop.
	2. Construction: Cabinet and door not less than 22-gage stainless steel, No. 4 satin finish, all-welded construction, without mitered corners.  Hang doors with concealed, full-length stainless steel piano hinge


	2.4   SURFACE-MOUNTED SANITARY NAPKIN DISPOSAL UNIT
	A. Products and Manufacturers: Provide one of the following:
	1. No. 0473-A by American Specialties, Inc.
	2. No. B-254 by Bobrick Washroom Equipment, Inc.
	3. Model 4722-15 by Bradley Corporation.
	4. Or equal.

	B. Requirements:
	1. Fabricate disposal units from not less than 22-gage stainless steel, with flange of one-piece seamless construction without metered corners.
	2. Provide self-closing upper door equipped with full-length stainless steel piano hinge and lift handles on each end.
	3. Trap door shall have hidden stainless steel spring tensioned self-catching lock and be hinged on front face.  Provide fold-down stainless steel purse shelf of 22-gage stainless steel.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 TOILET TISSUE DISPENSERS
	A. General: Provide toilet tissue dispensers at each water closet.
	B. Products and Manufacturers: Provide one of the following:
	1. No. 0697-GAL, by American Specialties, Inc.
	2. B-2840, by Bobrick Washroom Equipment, Inc.
	3. Model 5263, by Bradley Corporation.
	4. Or equal.

	C. Multi-roll Toilet Tissue Dispenser and Ash Tray: Fabricate shelf of not less than 18-gage stainless steel, to store and dispense not less than two 4.5-nch by 4.5-inch core tissue rolls.  Fabricate flange from a single piece, with seamless construct...

	2.6   TOILET SEAT TISSUE DISPENSERS
	A. General: Provide surface-mounted toilet seat tissue dispenser at each water closet.
	B. Products and Manufacturers: Provide one of the following:
	1. No. 0477-SM, by American Specialties, Inc.
	2. B-221, by Bobrick Washroom Equipment, Inc.
	3. Model 583, by Bradley Corporation.
	4. Or equal.

	C. Surface-mounted Toilet Seat Tissue Dispenser: Satin-finish stainless steel.  Dispenses 250 single- or half-fold toilet seat covers.

	2.7   MIRRORS
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Custom Sized Angle Framed Mirrors:
	1. General: Provide single pane, polished tempered glass mirrors continuous above each non-handicapped lavatory.
	2. Products and Manufacturers: Provide one of the following:
	a. Custom Sized 0600-B Mirrors by American Specialties, Inc.
	b. Custom Sized B-290 Mirrors, by Bobrick Washroom Equipment, Inc.
	c. Model 780-2, by Bradley Corporation.
	d. Or equal.

	3. Stainless Steel Frames: Fabricate frames from 3/4-inch by 3/8-inch 18-gage, Type 304 stainless steel angle with corners heliarc welded, ground and polished smooth to uniform satin finish.  Provide all mirrors installed on concealed hanging brackets...


	2.8   GRAB BARS
	A. General: Provide grab bars where shown.  Provide custom specials where required or specified.
	B. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1.
	1. 3200 P Series custom Type 56 with 54-inch leg and 36-inch leg, by American Specialties, Inc.
	2. B-68137.99, by Bobrick Washroom Equipment, Inc.
	3. Model 812-2, Type 059 by Bradley Corporation.
	4. Or equal.

	C. Custom Stainless Steel Grab Bars:
	1. Provide stainless steel knurled grab bars, 1.5-inch outside diameter, 16-gage.
	2. Mounting: Concealed, with manufacturer’s standard flanges and anchorages for type of installation.
	3. Provide custom dimensions specified.


	2.9   AUTOMATIC DECK MOUNTED SOAP DISPENSERS
	1. Automatic Deck Mounted Soap Dispenser shall hold 54 oz of liquid soap within the viscosity range of 100 – 3500 cP(MPa•s) and dispense in cycles of single shot volume of approximately 0.04 oz.
	2. Operation is initiated by hands-free sensor controlled by microprocessor digital circuitry powered by four (4) D size 1.5 V batteries  in a screwlocked compartment located under counter.
	3. Unit shall have chrome plated brass tubing spout and nozzle housing with a polished finish over all exposed surfaces and a chrome plated sensor housing.
	4. Unit shall have LED’s to indicate function, battery condition and soap supply level on front face. Below counter tank shall be translucent to show quantity of soap remaining at any time. Tank shall be easily disengaged and engaged into control hous...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.10   SURFACE-MOUNTED HEAVY-DUTY ELECTRIC HAND DRYER (ACCESSIBILITY-COMPLIANT)
	A. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1. Model 2902-2874, by Bradley Corporation.
	2. Or equal.

	B. Construction and Features:
	1. Provide surface-mounted units with 18-gage, stainless steel, stamped, one-piece cover.
	2. Provide units with 1/4-hp, 7500 rpm, instant-starting, dual-shaft brush-type motors protected by built-in dual circuit breaker with fully-enclosed contacts; self-adjusting smart circuitry.
	3. Blowers: Two, centrifugal type; 153 scfm at 5,700 rpm.
	4. Heating Element: 2300-watt; 115-volt, 20 ampere industrial-strength spiral-wound element operating in the black heat range for increased life.
	5. Time Cycle:
	6. Hand Dryers: 25 seconds.
	7. Activation: Automatic, no touch, infrared circuitry.
	8. Finish: Satin or bright finish.
	9. Operating voltage: 120-volt, 9.5 amps.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.11 MISCELLANEOUS ITEMS
	A. Combination Shelf with Utility Hook and Mop Strip:
	1. Products and Manufacturers: Provide one of the following:
	a. No. 1304-A, by American Specialties, Inc.
	b. B-239x34, by Bobrick Washroom Equipment, Inc.
	c. Model 9934, by Bradley Corporation.
	d. Or equal.

	2. Provide 18-gage stainless steel shelf with 3/4-inch lip, five 18-gage stainless steel hook strips, and four mop holders.  Shelf shall be 34 inches wide and eight inches deep.

	B. Pail Hooks:
	1. Products and Manufacturers: Provide one of the following:
	a. No. 1307-3, by American Specialties, Inc.
	b. B-232X24, by Bobrick Washroom Equipment, Inc.
	c. Model 9943, by Bradley Corporation.
	d. Or equal.

	2. One-piece channel strip fabricated from 20-gage stainless steel.  Provide heavy-duty hooks fabricated from 11-gage stainless steel.  Shelf shall be 26 inches long with three hooks.

	C. Towel and Robe Hooks:
	1. For each indicated, provide two double concealed-mounting hooks.  Cast brass with polished chrome finish.
	2. Products and Manufacturers: Provide one of the following:
	a. 0751, by American Specialties, Inc.
	b. B-2116, by Bobrick Washroom Equipment, Inc.
	c. Model 9119 by Bradley Corporation.
	d. Or equal.


	D. Shower Stall Seats:
	1. Provide folding handicapped shower stall seat constructed of one-inch diameter stainless steel tubing with 1/2-inch thick solid, white phenolic seat.
	2. Products and Manufacturers: Provide one of the following:
	a. 8206-L or R Folded Seat, by American Specialties, Inc.
	b. B-5181, by Bobrick Washroom Equipment, Inc.
	c. Model 9569-000000, by Bradley Corporation.
	d. Or equal.


	E. Shower Curtain Rods and Hooks:
	1. Provide for each shower one shower curtain rod and required number of hooks.
	2. Products and Manufacturers: Provide one the following:
	a. No. 1204 Extra Heavy-Duty Shower Curtain Rods with No. 1200-SHU Shower Curtain Hooks, by American Specialties, Inc.
	b. B-6047 with 204-1 Hooks, by Bobrick Washroom Equipment, Inc.
	c. Model 9531 with 9540 Curtain Hooks, by Bradley Corporation.
	d. Or equal.

	3. Provide stainless steel, 1.25-inch diameter extra-heavy-duty, 18-gage shower curtain rods with satin finish and with three-inch diameter, stainless steel rod flanges; two per rod.
	4. Provide chrome finished shower curtain snap hooks; one for each shower curtain grommet.

	F. Shower Curtains:
	1. Provide shower curtain for each shower.
	2. Products and Manufacturers: Provide one of the following:
	a. No. 1200-V Vinyl Shower Curtains, by American Specialties, Inc.
	b. No. 204-2, by Bobrick Washroom Equipment, Inc.
	c. Model 9537, by Bradley Corporation.
	d. Or equal.

	3. Flame-resistant, anti-bacterial, eight-gage vinyl fabric with rustproof nylon reinforced chrome-plated grommets.
	4. Height: Seven feet.
	5. Width: Provide curtain six inches wider than shower stall openings.
	6. Color: Full selection of manufacturer’s standard and custom colors.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	G. Surface-Mounted Soap Dishes:
	1. Products and Manufacturers: Provide one of the following:
	a. No. 7320, by American Specialties, Inc.
	b. B-7680, by Bobrick Washroom Equipment, Inc.
	c. Model 9014-63, by Bradley Corporation.
	d. Or equal.

	2. Material: Drawn, one-piece stainless steel.

	H. Undersink Guards:
	1. Description: Insulating pipe covering for supply and drain piping assemblies that prevent direct contact with and burns from piping; allow service access without removing coverings.
	2. Product and Manufacturer: Provide one of the following:
	a. HANDY SHIELD–MAXX, by Plumberex Specialty Products, Inc.
	b. Truebro Lav Guard 2, by IPS Corporation.
	c. Or Equal.

	3. Material and Finish: Anti-microbial, molded plastic, white.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the areas and conditions under which toilet and bath accessories will be installed and notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory ...

	3.2   INSTALLATION
	A. Install items required to meet accessibility codes in accordance with Laws and Regulations, and ANSI/ICC A117.1.
	A.
	A.
	A.
	B. Determine that substrates are completed and ready to accept surface-mounted or recessed accessories.  Refer to Section 03 30 00, Cast-In-Place Concrete; Section 04 05 05, Unit Masonry Construction; Section 09 26 16, Gypsum Wallboard Assemblies; and...
	C. Use concealed fastenings where possible.
	D. Provide anchorage devices, fasteners, and other necessary anchorages, and attach accessories securely to walls, floors, and partitions in locations as shown and as required.
	E. Install concealed mounting devices and fasteners fabricated of the same material as the accessories as recommended by manufacturer.
	F. Install exposed mounting devices and fasteners finished to match the accessories.
	G. Provide theft-resistant fasteners for all mountings.
	H. Secure and install toilet and bath accessories in accordance with the manufacturer’s instructions for each item and each type of substrate construction.
	I. Lock grab bars to concealed mounting plate installed in wall.
	A.
	A.
	A.
	J. Coordinate installation of toilet and bath accessories with toilet compartments.  Refer to Section 10 21 13, Toilet Compartments.

	3.3   ADJUSTMENT AND CLEANING
	A. Adjust toilet and bath accessories for proper operation.
	B. After completion of installation, clean and polish all exposed surfaces.
	C. Deliver keys and instruction sheets to OWNER in accordance with Section 08 71 00, Door Hardware.
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	10 44 00 - Fire Protection Specialties
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all fire protection specialties Work.
	2. Extent of fire protection specialties Work is shown and specified.
	3. Types of fire protection specialties Work required includes:
	a.
	a.
	a.
	a. Dry chemical extinguishers.
	b. Carbon dioxide extinguishers.
	c. Recessed fire extinguisher cabinets.
	d. Mounting accessories and miscellaneous fasteners.


	B. Coordination:
	1. Review installation procedures under other Sections and coordinate installation of items that must be installed with or before fire protection specialties.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 10 14 00, Signage.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. UL Fire Classification Rating.


	1.3   QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	1. Provide fire protection specialties products from one manufacturer.

	B. Regulatory Requirements: Provide fire protection specialties approved and labeled by UL.

	1.4   SUBMITTALS
	A. Action Submittals:
	1. Product Data: Submit the following:
	a. Manufacturer’s technical data, certification of UL rating, and installation instructions for fire protection specialties.




	PART 2 -  PRODUCTS
	2.1   FIRE EXTINGUISHERS
	A. General: Provide manufacturer’s standard mounting brackets for portable fire extinguishers size as specified.
	B. Multi-Purpose Dry Chemical Fire Extinguishers:
	1. Ten-pound capacity, enameled steel container with pressure-indicating gauge, for Class A, Class B, Class C fires, UL rating 4A-60 BC.
	2. Products and Manufacturers:  Provide one of the following:
	a. Cosmic Model 10E by J.L. Industries.
	b. Or equal.
	a.
	a.
	a.
	a.
	c.


	A.
	A.
	A.
	C. Recessed Fire Extinguisher Cabinets:
	1. For each fire extinguisher provided under this Contract, provide a recessed fire extinguisher cabinet.  Coordinate size of recessed fire extinguisher cabinets required with extinguisher selected, for complete system integration.
	2. Provide cabinets with concealed hinges and handles with manufacturer’s standard door roller catches.  Provide all features typically furnished with specified unit.
	3. Provide two-hour fire-rated cabinets.
	4. Cabinets shall have 302/304 stainless steel doors with No. 4 finish.  Provide specified manufacturer’s minimum gages for all material.
	5. Cabinet shall have 1/4-inch thick, clear tempered glass vision panel.
	6. Product and Manufacturer: Provide products of one of the following:
	a. Embassy 5734 V17 (fire-rated) with No. 4 Stainless Steel Tub and with glass with Fire-FX option with vertical fire extinguisher decal by J.L. Industries.
	b. Or equal.




	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which fire protection specialties will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with Work until unsatisfactory conditi...

	3.2   INSTALLATION OF FIRE EXTINGUISHERS
	A. When exact locations of fire protection specialties are not shown on Drawings, locate as directed by ENGINEER.
	B. Securely fasten products to structure, square and plumb, per Supplier’s instructions.   Mounting heights shall be:
	1. Install fire extinguishers with gross weight greater than 40 pounds with top of fire extinguisher no more than 3.5 feet above finished floor.
	2. Install fire extinguishers with gross weight less than 40 pounds with top of fire extinguisher no more than 4.0 feet above finished floor.
	3. Clearance between bottom of fire extinguisher and finished floor shall be at least four inches.

	C. Identification Devices: Provide signs level and plumb directly above surface mounted portable fire extinguishers, securely mounted, attached to substrate per sign manufacturer’s instructions.  Signage shall be per Section 10 14 00, Signage.
	D. Recharge fire extinguishers provided under this Contract so that most recent inspection date coincides as nearly as possible with date of Substantial Completion.  Inform OWNER in writing of next required inspection and recharging date.


	(This page was left intentionally blank.)

	10 51 00 - Lockers
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all locker Work.
	2. Extent of lockers is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. All welded, factory-assembled, heavy-duty single-tier metal lockers.
	b. Laminated maple benches.
	c. Miscellaneous accessories, closures, identification labels and other components, trim and fasteners.


	A.
	A.
	A.
	B. Coordination:
	1. Coordinate size and location of concrete bases. Concrete, reinforcement, and formwork requirements are specified in Section 03 30 00, Cast-in-Place Concrete.
	2. Coordinate size and location of masonry bases.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete.
	2. Section 04 05 05, Unit Masonry Construction.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM A 666-1, Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate and Flat Bar.
	b. ASTM A 1008/A 1008M, Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.

	2. U.S. Architectural and Transportation Barriers Compliance Board. Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG). Continual Revisions.


	1.3   QUALITY ASSURANCE
	A. Provide metal lockers as complete units produced by a single manufacturer, including necessary mounting accessories, fittings, and fastenings.
	B. Color:
	1. Provide locker units in color selected by ENGINEER from manufacturer's standard and custom colors. Minimum order requirements of the manufacturer shall not be acceptable cause by CONTRACTOR for rejection of ENGINEER'S color selection.
	2. Unless otherwise shown, non-exposed surfaces may be manufacturer's standard neutral color as selected by ENGINEER.
	1. Manufacturer's of "or equal" products shall be able to supply exactly the same
	1.
	1.
	3.

	C. Regulatory Requirements: Where metal lockers are indicated to comply with accessibility requirements, comply with Accessibility Guidelines for Buildings and Facilities (ADAAG) and the International Building Code.

	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Shop Drawings for metal lockers, verifying dimensions affecting locker installations. Show lockers in detail, method of installation, fillers, trim, base and accessories. Include locker numbering sequence information.

	2. Product Data:
	a. Copies of manufacturer's technical data, color charts, and installation instructions for the metal locker units.

	3. Samples: Manufacturer's color charts showing the full range of colors available for units with factory-applied color finishes.
	a.
	a.
	a.
	a. For the following products, in manufacturer's standard sizes, showing the full range of color, texture, and pattern variations expected. Prepare Samples from the same material to be used for the Work.
	1) Lockers.
	2) Locker benches.



	B. Closeout Submittals: Submit the following:
	1. Warranty Documentation: Manufacturer's Warranty.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Do not deliver metal lockers until building is enclosed and ready for their installation. Protect from damage during delivery, handling, storage, and installation.
	B. Deliver master keys, control keys, and combination control charts to OWNER.

	1.6   PROJECT CONDITIONS
	A. Field Measurements: Verify the following by field measurements before fabrication and indicate measurement on Shop Drawings:
	1. Concealed framing, blocking and reinforcements that support metal lockers before they are enclosed.
	2. Recessed openings.
	1.
	1.
	1.
	3. Masonry or concrete bases.


	1.7   WARRANTY
	A. Provide manufacturer's ten year warranty against defects in materials and workmanship.


	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Cold-Rolled Steel Sheet: ASTM A 366/A 366M, matte finish, suitable for exposed applications, and stretcher leveled or roller leveled to stretcher-leveled flatness.
	A.
	A.
	A.
	B. Galvanized Steel Sheet: ASTM A 653/A 653M, commercial quality, G60 (Z180) coating designation; mill phosphatized; suitable for exposed applications, and stretcher leveled or roller leveled to stretcher-leveled flatness.
	C. Electrolytic Zinc-Coated Steel Sheet: ASTM A 591/A 591M, commercial quality, coating Class C; mill phosphatized; suitable for exposed applications; and stretcher leveled or roller leveled to stretcher-leveled flatness.
	D. Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness. Roller-apply texture to doors in manufacturer's standard pattern.
	A.
	E. Fasteners: Zinc- or nickel-plated steel, slotless-type exposed bolt heads, and self-locking nuts or lock washers for nuts on moving parts.

	2.2   HEAVY DUTY LOCKER CONSTRUCTION
	A. Frames: Minimum 16 gage channels or 12 gage angles, with corners electrically welded to form a rigid one-piece structure. Form door stop at vertical members.
	B. Backs and Sides: Minimum 18 gage steel for backs; 16 gage steel for sides. Flange backs on vertical edges, and sides where they intermember with backs, making double-flanged rear corners.
	1. Exposed ends of non-recessed lockers; minimum 16 gage steel.

	C. Tops, Bottoms and Shelves: Minimum 16 gage steel, flanged edges.
	D. Double Panel Doors: One-piece, formed solid doors with louvers top and bottom minimum 14 gage cold-rolled sheet steel with double bends on both sides and single bends on top and bottom and an 18-gage formed inner panel welded to outer door to form ...
	1. Provide stamped louvered vents in door faces, as follows:
	a. For single-tier lockers, not less than six louver openings top and bottom.


	E. Door Hinges: Heavy-duty, not less than 16 gage steel, full-loop, continuous full length piano hinges. Weld hinges to inside of frame and secure to door with not less than two factory-installed fasteners, completely concealed and tamperproof when lo...
	F. Center Partition: Provide center partition in each 24-inch wide locker.
	G. Latching: Positive, automatic, pre-locking, pry-resistant latch and fully recessed latch with rubber bumpers riveted to door stops and heavy-duty, rigid non-moving 11 gage hasp containing strike and hole for padlock.
	1. Provide stainless steel pan recessed into door containing no moving parts for through-the-door padlock.
	2. Provide single point latch welded to door frame.

	A.
	A.
	A.
	H. Sizes:
	1.
	1.
	1. Men’s Locker Room: 12-inches wide by 18-inches deep by 60-inches high.
	2. Women’s Locker Room: 12-inches wide by 18-inches deep by 60-inches high.

	A.
	A.
	A.
	I. Products and Manufacturers: Provide one of the following:
	1. All-Welded Lockers by Penco Products, Incorporated.
	1.
	2. All-Welded Integrated Frame Lockers by Lyon Workplace Products.
	1.
	3. Or equal.


	1.1
	1.1
	1.1
	2.3  ACCESSIBILTY LOCKERS
	A. Same construction and finish as regular lockers.
	B. Provide features and configurations to meet applicable accessibility codes.

	2.4   FINISH
	A. Chemically pretreat metal with degreasing and phosphatizing process. Electro-statically spray and bake enamel finish to all surfaces, exposed and concealed, except plates and non-ferrous metal. Provide manufacturer's full selection of standard and...

	1.1
	1.1
	1.1
	2.5  LOCKER ACCESSORIES
	A. Locking: Fabricate lockers to receive padlocks which shall be provided by OWNER.
	B. Equipment: Furnish each locker with the following accessories:
	1. Single-Tier Units: Clothing rod, 7/8-inch diameter heavy chrome plated steel, three single-prong wall hooks, and shelf.

	C. Number Plates: Manufacturer's standard etched, embossed, or stamped, non-ferrous metal number plates with numerals not less than 3/8-inch high. Number the lockers in sequence as directed by ENGINEER. Attach plates to each locker door, near top, cen...
	A.
	A.
	A.
	D. Continuous Closed Base: Minimum 16 gage cold-rolled steel, 4-inches high, fabricated to enclose base of lockers without additional fastening devices. Flange bottoms inward 3/4-inch for stiffening. Welded to locker bottom and factory- finished to ma...
	E. Continuously Sloping Tops: Manufacturer's standard, fabricated from minimum 20-gage steel sheet, for installation over lockers with separate flat tops. Fabricate tops in lengths as long as practicable, without visible fasteners at splice locations,...
	F. Trim: Provide fill-in-panels, solid end panels and recessed trim consisting of 16 gage minimum cold-rolled steel, as necessary, to provide complete and finished installation. Factory-finish trim to match lockers. Secure trim to lockers with concea...

	2.6    LOCKER ROOM BENCHES
	A. Construction:  Provide all seams and joints including sides, back, top and bottom and hinges and shelves of welded construction.  Bolts, screws or pop rivets are not approved.  Fabricate lockers square, rigid, and without warp, with metal faces fla...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.7 FABRICATION
	A. Construction: Provide all seams and joints including sides, back, top and bottom and hinges and shelves of welded construction. Bolts, screws or pop rivets are not approved. Fabricate lockers square, rigid, and without warp, with metal faces flat a...
	A.


	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and his installer must examine the areas and conditions under which locker Work is to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work u...

	1.1
	1.1
	1.1
	3.2  INSTALLATION
	A.
	A.
	A.
	A.
	A. Install metal lockers at the locations shown in accordance with the manufacturer's instructions for a plumb, level, rigid, and flush installation.
	B. Space fastenings about 48-inch on centers and apply through back-up reinforcing plates where necessary to prevent metal distortion. Conceal all fasteners.
	C. Install trim, to provide a flush, hairline joint against adjacent surfaces. Install with concealed fasteners.
	D. Touch-up marred finishes or replace if not acceptable to ENGINEER. Use only materials and finishes as recommended or furnished by the locker manufacturer.
	E. Adjust doors and latches to operate easily without bind. Verify satisfactory operation of integral locking devices.
	F. Install benches in accordance with manufacturer's instructions and recommendations.



	12 21 00 - Window Blinds
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all window blind Work.
	2. Extent of window blind units is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a. Manually-operated horizontal window blinds.
	b. Miscellaneous accessories and materials.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate with the Work of this Section.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Provide inserts and anchoring devices to be set in concrete or built into masonry and gypsum wallboard for installation of window blinds. Coordinate delivery with other work to avoid delay.
	3. Refer to concrete and masonry Sections of the Specifications for installation of inserts and anchorage devices. Section 04 05 05, Unit Masonry Construction; and Section 09 21 16, Gypsum Wallboard Assemblies.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1. Section 09 21 16, Gypsum Wallboard Assemblies.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. GANA, Glazing Manual.
	2. NFPA 701, Methods of Fire Tests for Flame Propagation of Textiles and Films.
	1.
	1.
	1.
	1.
	3. WCMA A100.1, American National Standard for Safety of Corded Window Covering Products.


	1.3   QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	1. Provide all window blinds of each type of blinds required as complete units produced by one manufacturer, including hardware, accessory items, mounting brackets, and fastenings.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Shop Drawings for special window blind components THAT are not fully dimensioned or detailed on manufacturer's product data. Include elevation layout indicating proposed division between window blind units and meeting edges at corners.
	b. Coordinated drawings showing required clearances to window obstructions and other obstructions that would interfere with window blind operation. Coordinate pocket size and mounting with manufacturer's proposed products and show details and all dime...
	c. Data sheets for wndow blinds proposed for use.

	2. Product Data:
	a. Manufacturer's published literature, catalog sheets, and specifications for each type of window blind proposed for use.

	1.
	1.
	1.
	3. Samples:
	a. Submit six-inch Samples of window blinds in all standard colors for selection by ENGINEER.
	b. ENGINEER's review of Samples will be for color and texture only. Compliance with other requirements of the Contract Documents is CONTRACTOR's responsibility.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a.
	a.
	a.
	a. Manufacturer's certification of compliance with specified requirements for recycled louver material.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Closeout Submittals: Submit the following:
	1.
	1.
	1.
	1. Operations and Maintenance Data: Submit window blinds operations and maintenance manuals in accordance with Section 01 78 23, Operations and Maintenance Data.

	D. Maintenance Material Submittals: Submit the following:
	1. Extra Stock Materials: Furnish extra materials, from the same product run as the materials furnished and installed, that match the materials installed and that are packaged with protective covering for storage and identified with labels describing ...
	a. Window Blinds: Full-size units equal to five percent of the quantity installed for each size, color, texture, pattern, and gloss installed, but no fewer than one unit of each size, color, texture, pattern, abnd gloss.



	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Deliver window blinds in factory packaging, marked with manufacturer, product name, and installation location using same designations indicated on the Drawings.


	1.6   FIELD CONDITIONS
	A. Environmental Limitations: Do not install window blinds until construction and wet and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for the Pro...
	B. Field Measurements: Where window blinds are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings. Allow clearances for operating hardware...


	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Horizontal Window Blinds:
	1. Products and Manufacturers: Provide one of the following:
	a. Riviera 1/2-inch Mini-Blinds, by Levolor Window Fashions, a Newell Rubbermaid Company.
	b. Décor 1/2-inch Solids Mini-Blinds, by Hunter Douglas Contract, Hunter Douglas, Inc.
	c. Or equal.

	2. Head Channel: 0.025-inch thick tomized steel, U-shaped one-inch high by 1-9/16-inch wide with flanged edges at top, and coated with a baked-on finish. All hardware shall be enclosed in the metal head.
	3. Tilter: 0.042-inch tomized steel with automatically disengaging worm and gear mechanism to eliminate overdrive and prevent strain or damage to window blinds.
	4. Tilt Wand: Transparent with hexagonal cross section of 5/16-inch across flats.
	5. Drum and Cradle: One for each window blind ladder as follows:
	a. Drum shall be 0.031-inch tomized steel having two holes with rolled edges to anchor barbs on both ladder ends.
	b. Cradles shall be 0.042-inch thick tomized steel, having two holes with rolled edges to guide cords through bottom of head channel without abrasion.

	6. Tilt Rod: U-shaped with a circular radius of approximately 1/8-inch designed to achieve minimum torsional deflection. For window blinds greater than five feet wide and less than 6.67 feet long, or greater than 4.583 feet wide and greater than 6.67 ...
	7. End Braces: 0.037-inch thick tomized steel with reinforcing ribs and field adjustable tabs.
	8. Installation Brackets: Provide brackets with a rivet-hinged safety locking front cover not less than 0.048-inch thick tomized steel with baked-on finish matching head channel.
	9. Intermediate Brackets: 0.050-inch tomized steel installed with window blinds greater than five feet wide and less than 6.67 feet long, or greater than 4.583 feet wide and greater than 6.67 feet long.
	10. Ladders (slat supports): Braided polyester yarn designed from maximum strength and flexibility combined with minimum stretch. Rungs shall consist of not less than two crossed cables interbraided with the vertical components. Ladders shall support ...
	11. Slats: Virgin high magnesium aluminum, alloyed for maximum strength and corrosion resistance. Slats shall be nominally eight-gage, 1/2-inch wide with an elliptical crown formed after coating and curing. Slat ladder support distances shall prevent ...
	12. Bottom Rail: 0.031-inch tomized steel formed after coating provided with color-compatible molded plastic ladder and end caps.
	13. Lift Cord: Braided of high-strength flexible polyester fiber cord with minimum stretch and maximum abrasion resistance characteristics. Cord shall be of sufficient length, equalized to properly control raising and lowering of window blinds and spa...
	1.
	1.
	1.
	14. Colors: Complete selection of manufacturer's standard colors. ENGINEER will select a maximum of three colors for the Work.
	15. Accessories: Provide the following:
	a. Pocket installation brackets.
	b. Projection brackets to clear window hardware.
	c. Two-tone slats with neutral white on outside face.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2   FABRICATION AND OPERATION
	A. Product Safety Standard: Fabricate vertical louver blinds to comply with WCMA A100.1 including requirements for corded, flexible, looped devices; lead content of components; and warning labels.
	B. Prior to fabrication, verify actual opening dimensions by accurate Site measurements. Adjust dimensions for proper fit at all openings.
	C. Fabricate components of window blinds from non-corrosive, non-staining, non-fading materials which are compatible with each other, and which do not require lubrication during normal expected life. Use dissimilar metals or plastics for contact surfa...
	D. Fabricate window blind units to completely fill the openings as shown, from head-to-sill and jamb-to-jamb. For continuous window wall installations, fabricate window blinds so that ends occur only at mullions or other defined vertical separations, ...
	E. Gear all operating equipment for reduction of the ratio of hand-movement to window blind-movement, so that window blinds operate easily and can be set accurately and smoothly.
	F. Concealed Components:
	1. Noncorrodible or corrosion-resistant-coated materials.
	2. Rotation-and-Traverse Mechanisms: With permanently lubricated moving parts.

	G. Installation Brackets: Constructed for easy removal and reinstallation of blind, for supporting headrail and operating hardware and for bracket positions and blind mounting method indicated.
	H. Installation Fasteners: Not less than two fasteners per bracket, fabricated from metal noncorrosive to brackets and adjoining construction; type designed for securing to supporting substrate; and supporting blinds and accessories under conditions o...
	I. Color-Coated Finish: For metal components exposed to view unless anodized or plated finish is indicated. Apply manufacturer's standard baked finish complying with manufacturer's written instructions for surface preparation including pretreatment, a...


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the substrates and conditions under which the window blinds Work will be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory...

	3.2   INSTALLATION
	A. General:
	1. Install window blinds where shown and in accordance with manufacturer's instructions. Position units plumb and true, securely anchored in place with proper clips, brackets, and bolts for the type of mounting required.
	2. Locate so exterior vane edges are not closer than two inches from interior faces of glass and not closer than 1.5 inches from interior faces of glazing frames through full operating ranges of blinds, in accordance with GANA Glazing Manual.
	3. Install mounting and intermediate brackets to prevent deflection of headrails.
	4. Install with clearances that prevent interference with adjacent blinds, adjacent construction, and operating hardware of glazed openings, other window treatments, and similar building components and furnishings.

	B. Divisions between window blinds are allowed only at mullions of continuous windows or openings where more than one window blind for one opening occurs.

	3.3   ADJUSTING
	A. Adjust window blinds to operate free of binding and malfunction through full operating ranges.

	3.4   CLEANING AND PROTECTION
	A. Prior to Substantial Completion, clean window blind surfaces in accordance with manufacturer's written instructions.
	B. Provide final protection and maintain conditions in a manner acceptable to manufacturer and that ensures that window blinds are without damage or deterioration at Substantial Completion.
	C. Prior to Substantial Completion, replace damaged window blinds that cannot be acceptably repaired.



	13 34 19 - Pre-Engineered Building
	(This page was left intentionally blank.)

	21 13 13 - Wet-Pipe Sprinkler System
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install automatic wet-pipe sprinkler system complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the wet-pipe sprinkler system Work.
	2. Verify thread types and sizes of fire department connections with the local fire department.

	C. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 10 14 00, Signage.
	3. Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment.
	4. Section 28 31 00, Fire Alarm System.


	1.2   REFERENCES
	A. American National Standards Institute (ANSI).
	1. ANSI A21.4, Cement-Mortar Lining for Cast-Iron and Ductile Cast-Iron Piping for Water and Other Liquids (AWWA C105).
	2. ANSI A21.10, Cast-Iron and Ductile Iron Fittings, 2 thru 48-inch, Water.
	3. ANSI A21.11, Rubber Gasket Joints for Cast Iron and Ductile Iron Pressure Pipe and Fittings.
	4. ANSI A21.51, Ductile Iron Pipe Centrifugally Cast, in Metal Molds.
	5. ANSI B2.1, USAS-Pipe Treads (Except Dryseal).
	6. ANSI B16.1, Cast Iron Pipe Flanges and Flanged Fittings.
	7. ANSI B16.3, Malleable Iron Threaded Fittings, 150 and 300 lb.
	8. ANSI B16.5, Pipe Flanges and Flanged Fittings.
	9. ANSI B31.1, Power Piping.

	B. American Society for Testing and Materials (ASTM).
	1. ASTM A 47/A 47M, Specification for Ferritic Malleable Iron Castings, Grade 32510.
	2. ASTM A 48/A 48M, Specification for Gray Iron Castings.
	3. ASTM A 53/A 53M, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	4. ASTM A 126, Specification for Gray Iron Castings for Valves, Flanges and Pipe Fittings.
	5. ASTM A 183, Specification for Carbon Steel Track Bolts and Nuts.
	6. ASTM A 307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	7. ASTM A 449, Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90 KSI Minimum Tensile Strength, General Use.
	8. ASTM A 795/A 795M, Specification for Black and Hot-Dipped Zinc- Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use.
	9. ASTM B 5, Specification for Electrolytic Tough-Pitch Copper Refinery Shapes.
	10. ASTM B 19, Specification for Cartridge Brass Sheet, Strip, Plate, Bar and Disks.
	11. ASTM B 584, Specification for Copper Alloys Sand Castings for General Applications.
	12. ASTM D 1330, Specification for Rubber Sheet Gaskets.
	13. ASTM D 2000, Classification System for Rubber Products in Automotive Applications.

	C. American Welding Society (AWS).
	1. AWS B2.1, Specification for Welding Procedure and Performance Qualification.
	2. AWS B2.2 – Specification for Brazing Procedure and Performance Qualification.
	3. AWS B2.3 – Specification for Soldering Procedure and Performance Qualification.

	D. Copper Development Association (CDA).
	1. CDA 411, Brass.

	E. National Fire Protection Association (NFPA).
	1. NFPA 13, Standard for Installation of Sprinkler Systems.
	2. NFPA 24, Installation of Private Fire Service Mains and Their Appurtenances.
	3. NFPA 25, Inspection, Testing and Maintenance of Water-Based Fire Protection Systems.


	1.3   definitions
	A. Listing/Approval Stamp, Label or Other Marking:  On equipment, specialties and accessories made to specified standards.
	B. Listing and Labeling:  Equipment, specialties and accessories that are listed and labeled.
	1. The Terms "Listed and Labeled":  As defined in "National Electrical Code", Article 100.
	2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL), as defined in OSHA Regulation 1910.7.


	1.4   QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Firms whose equipment, specialties and accessories are listed by product name and manufacturer in UL Fire Protection Equipment Directory and FM Approval Guide and that conform to other requirements indicated.

	2. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the jurisdiction where the Project is located and experienced in providing engineering services of the kind indicated.
	b. Submit qualifications data.
	c. Responsibilities include but are not necessarily limited to:
	1) Carefully reviewing wet-pipe sprinkler system performance and design criteria stated in the Contract Documents.
	2) Comply with requirements of authority having jurisdiction at the Site for submittals, approvals, materials, hose threads, installation, inspections and testing.
	3) Preparing written requests for clarifications or interpretations of performance or design criteria for submittal to ENGINEER by Contractor.
	4) Preparing or supervising the preparation of design calculations and related drawings, Shop Drawings, testing plan development, test-result interpretation and a comprehensive engineering analysis verifying compliance of the wet-pipe sprinkler system...
	5) Signing and sealing all calculations and design drawings, and Shop Drawings.
	6) Certifying that:
	a) they have performed the design of the wet-pipe sprinkler system in accordance with the performance and design criteria stated in the Contract Documents, and
	b) the said design conforms to all applicable local, state and federal codes, rules and regulations, and to the prevailing standards of practice.



	3. Installer:
	a. Engage an experienced installer to perform the work of this Section who has specialized in installing wet-pipe sprinkler system similar to that required for this Project and who is acceptable to manufacturer.
	b. Installer shall be a licensed fire suppression contractor for fire sprinkler and fire alarm systems.
	c. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the wet-pipe sprinkler system.
	3) Amount of area installed.


	4. Welding, Brazing, and Soldering:
	a. Qualify processes and operators in accordance with AWS B2.1, B2.2, and B2.3 as appropriate for material to be welded, brazed, or soldered.
	b. Provide certification that operators employed on or to be employed for the Work have satisfactorily passed AWS qualification tests within previous 12 months.  Ensure that all certifications are current.


	B. Regulatory Requirements:
	1. Factory Mutual (FM).
	2. National Electrical Code (NEC).
	3. National Fire Protection Association (NFPA).
	4. Underwriters Laboratories Inc. (UL).
	5. Local and State Building Codes and Ordinances.
	6. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.5  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Contractor shall submit for review a reflected ceiling plan or layout of all areas with automatic sprinkler protection showing proposed location of sprinkler heads with respect to lights, diffusers, framing members, etc.  After review of the reflec...
	1) Results of hydrant testing.
	2) Size of all piping.
	3) Method of anchoring or hanging pipe lines.
	4) Location and type of valves.
	5) Position, type and temperature ratings of sprinkler heads, zone valves, nozzles and detectors.
	6) Material and equipment list indicating manufacturers' names and types.
	7) Structural, mechanical, heating and ventilating, electrical and architectural coordinating information.
	8) Hydraulic calculations and the various other items pertinent to the complete installation of the systems.
	9) Working drawings, hydraulic calculations, specifications, testing results, etc., shall be submitted to the local authorities having jurisdiction at the Site for checking and approval.  Contractor shall submit final approved working drawings, hydrau...
	10) All drawings, design calculations, and a letter indicating that the wet-pipe sprinkler system has been properly designed shall be signed and sealed by a registered professional engineer legally qualified to practice in the jurisdiction where the P...


	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	f. Other technical data related to specified material and equipment as requested by ENGINEER.

	3. Testing Plans, Procedures, and Testing Limitations:
	a. Plan for performing required field testing.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals:
	a. Written report presenting results of required field testing.

	2. Qualifications Statements:
	a. Manufacturer, when requested by ENGINEER
	b. Professional Engineer, when requested by ENGINEER.
	c. Installer.
	d. Welding, Brazing, and Soldering, when requested by ENGINEER.


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Manuals:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information including:
	1) Fire Department approved drawings.

	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.
	c. Submit complete installation, operation and maintenance manuals, including test reports, maintenance data and schedules, description of operations and spare parts information, including:

	2. Record Documentation:
	a. During progress of the Work keep an up-to-date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of piping Work, submit CADD drawings showing the actual in place installation of all piping and equipment ...



	1.6   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.7   site CONDITIONS
	A. Existing Conditions:
	1. Contractor shall make all arrangements necessary with local authorities having jurisdiction at the Site, obtain all permits, and pay all fees to conduct fire hydrant flow tests as required to obtain hydraulic data needed to prepare design for the h...
	2. The Contract Documents show the general arrangement and extent of the Work to be completed, but the exact location and arrangement of all parts shall be determined as the Work progresses, to conform in the best possible manner with its surroundin...
	3. The Drawings are intended as an indication of the arrangement of equipment, piping, valves, etc., and are as nearly correct as can be determined in advance of the actual construction of the Work.  It must however, be understood that the piping, eq...



	PART 2 -  PRODUCTS
	2.1   system performance
	A. System Description:
	1. Contractor shall provide a complete, new sprinkler fire protection water service connection complete with UL listed and FM approved reduced pressure principle backflow preventer assembly, wet pipe alarm valve, alarm bell, fire department connection...

	B. Design Criteria:
	1. All portions of the rooms listed in the table shown on the Contract Drawings shall be protected by a wet pipe sprinkler system hydraulically designed to provide the following minimum requirements, unless the NFPA 13 and/or Factory Mutual Standards ...
	a. See Contract Drawings for Wet-Pipe Sprinkler Design Criteria.
	b. Refer to NFPA 13 for temperature ratings near heat sources.

	1.
	2. Except as modified herein, conform to the required and advisory provisions of NFPA 13 for design, equipment materials, installation, workmanship, examination, inspection, and testing.  Include for each system all materials, accessories, and equipme...
	3. Components and Installation:  Capable of producing piping systems with the following minimum working pressure, except where otherwise shown.
	a. Sprinkler Systems:  175 psig.

	4. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, or if piping can be run to better advantage and at the same time accomplish as good or better results, Contr...
	5. The connections indicated to the various units are particularly intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequat...
	6. The Drawings do not show all offsets, fittings, accessories and details, which may be required.  Contractor shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the respective Specifi...


	2.2  details of MATERIALS
	A. Steel Pipe:  Interior:
	1. Pipe:  Steel pipe, ASTM A 795/A 795M or ASTM A 53/A 53M.
	2. Weight:  Schedule 40.
	a. Cut or roll grooved, threaded or welded pipe - Schedule 40.
	b. Pipe 2-Inches and Larger:
	1) Cut or roll grooved - Schedule 40.
	2) Roll grooved - Schedule 10.


	3. Finish:  Black or galvanized.
	4. End Connections:  Compatible with fittings and accessories.
	5. Fittings:
	a. Threaded:  ANSI B2.1.
	1) Reference: ANSI B16.3, Class 150 and 300, Factory Mutual approved, Underwriters' Laboratory listed.
	2) Material:  Malleable iron.
	3) Finish:  Black or galvanized.

	b. Grooved:
	1) Manufacturers: Provide products of one of the following:
	a) Victaulic Company of America.
	b) Aeroquip Incorporated, Gustin-Bacon Division.
	c) Or equal.

	2) Reference:   FM approved, UL listed.
	3) Material:  Malleable iron.
	4) Finish:  Black or galvanized.
	5) Couplings:
	a) Type:  Grooved mechanical.
	b) Material:  Malleable iron, ASTM A 47/A 47M.
	c) Finish:  Black or galvanized.
	d) Nuts and Bolts:  Carbon steel, ASTM A 449 and ASTM A 183.
	e) Gasket:  EPDM, ASTM D 2000.



	6. Unions:
	a. Threaded, malleable iron, FS WW-U-531, Class 1, Type B.  1-1/2-inch pipe size and smaller only.

	7. Flanges:
	a. Type:  Screwed, 125 lb. or 150 lb., ANSI A21.10 drilling.
	b. Material:  Steel, ANSI B16.5.
	c. Gaskets:  Red rubber, ASTM D 1330, Grade 1, 1/8-inch thick.
	d. Bolts and Nuts:  ASTM A 307, Grade B.

	8. Joint Compound: UL listed or FM approved.
	9. Thread Tape:
	a. Material:  Teflon.
	b. Underwriters' Laboratory listed or Factory Mutual approved.


	B. Ductile Iron Pipe:  Underground Water Service:
	1. Pipe:  Ductile iron, ANSI A21.51.
	2. Lining:  Cement Lined, ANSI A21.4.
	3. Fittings:  Ductile iron, ANSI A21.11.
	4. Joints:
	a. Mechanical Joint:
	1) Glands, Bolts and Nuts:  ANSI A21.11.

	b. Push-on Joint:
	1) Gaskets Rubber:  ANSI A21.11.
	2) Lubricant:  ANSI A21.11.




	2.3   accessories
	A. Assemblies:
	1. Manufacturer:  Provide product of one of the following:
	a. Victaulic Company of America.
	b. Aeroquip Incorporated, Gustin Bacon Division.
	c. Or equal.

	2. Reference:  Underwriters' Laboratory listed or Factory Mutual approved.
	3. Material:  Malleable iron, ASTM A 47/A 47M.
	4. Finish:  Red.
	5. Nuts and Bolts:  Carbon steel, ASTM A 449 and ASTM A 183.
	6. Gasket:  EPDM, ASTM D 2000.
	7. Pipe:
	a. Reference: ASTM A 795/A 795M.
	b. Weight: Schedule 40.
	c. Finish: Black or galvanized.
	d. End Connection: Cut or roll groove.


	B. Bronze Body Globe Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. B-24.
	b. Lunkenheimer Valve, Fig. No. 126.
	c. Or equal.

	2. Type:  Teflon disc, union bonnet.
	3. Materials:  Brass and Bronze.
	4. Rating:  175 lb.WOG.
	5. End Connections:  Threaded.

	C. Bronze Body Gate Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. B-133.
	b. Lunkenheimer Valve, Fig. No. 831.
	c. Or equal.

	2. Type:  Outside screw and yoke, rising stem solid wedge disc.
	3. Materials:  Brass and Bronze.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Threaded.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved, rating and manufacturers markings cast on body.
	7. Size:  3/4-inch to 2-inch pipe size.

	D. Iron Body Gate Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. G-634.
	b. Crane, Fig. No. 467.
	c. Or equal.

	2. Type:  Outside screw and yoke, rising stem, solid wedge.
	3. Materials:  Iron body with bronze trim.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Flanged, ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved, rating and manufacturer's markings cast on body.
	7. Size:  2-1/2-inch to 8-inch.

	E. Iron Body Check Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. G-939.
	b. Crane, Fig. No. 375.
	c. Or equal.

	2. Type:  Swing, regrind-renew disc and seat ring, bolted cover.
	3. Materials:  Iron body, bronze trim, bronze disc and seat ring.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Flanged, ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved, rating and manufacturer's markings cast on body.

	F. Strainers:
	1. Manufacturer:  Provide product of one of the following:
	a. The Viking Corporation.
	b. ITT Grinnell Corporation.
	c. Or equal.

	2. Type:  Self-cleaning "Y" body with blow-off cock.
	3. Materials:
	a. Body:  Cast-iron, galvanized.
	b. Screen:  Stainless steel with 3/16-inch diameter holes.
	c. Retainer:  Steel.
	d. Pipe Plug:  Steel.
	e. Rating:  175 lb. WOG.
	f. End Connections:  Threaded.


	G. Automatic Ball Drips:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter-Roemer Incorporated, Fig. No. 5983.
	b. W.D. Allen Manufacturing Company Allenco, Fig. No. 2112.
	c. Elkhart Fire Protection Equipment, Fig. No. 701.
	d. Or equal.

	2. Type:  In-line automatic ball drip.
	3. Materials:  Rough cast brass.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Threaded.

	H. Wet Pipe Alarm Valves:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co.
	d. Or equal.

	2. Type:  Vertical, differential type with groove in seat with retard chamber.
	3. Materials:
	a. Gray Iron Castings:  ASTM A 48/A 48M, Class 30B and ASTM A 126, Class B.
	b. Cast Bronze:  ASTM B 584, Alloy 5A.
	c. Clapper Facing:  Neoprene, ASTM D 2000, Spec 2BC250.
	d. Brass Rod:  CDA 360.
	e. Stainless Steel:  AISI 302.

	4. Rating:  175 lbs. WOG.
	5. End Connections:  Flanged ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved markings, rating, year and manufacturer's markings cast on body.
	7. Accessories:
	a. Trim package shall consist of angle valves, ball valves, orifice restriction, pipe nipples and fittings.
	b. Retarding chamber for use with electric alarm system.
	c. Water pressure gages.
	d. Flow switch for alarm signal to fire alarm control panel.


	I. Riser Check Valves:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co.
	d. Or equal.

	2. Type: Vertical.
	3. Materials:
	a. Gray Iron Castings:  ASTM A 48/A 48M, Class 30A.
	b. Cast Bronze:  ASTM B 584, Alloy 5A.
	c. Clapper Facing: EPDM rubber, ASTM D 2000.
	d. Clapper Retainer:  Stainless steel.
	e. Stainless Steel:  AISI 302.

	4. Rating:  175 lbs. WOG.
	5. End Connections:  Flanged ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved markings, rating, year and manufacturer's markings cast on body.
	7. Accessories:
	a. Trim packages shall consist of angle valves, ball valves, orifice restriction, pipe nipples and fittings.
	b. Water pressure gages.
	c. Plugs.


	J. Gauges:
	1. Manufacturer:  Provide product of one of the following:
	a. Acme Gauge and Instrument Company.
	b. United States Gauge Division Ametek, Incorporated.
	c. Or equal.

	2. Type:  Bourdon type having an enclosed phosphor-bronze tube.
	3. Materials:
	a. Moving Parts:  Brass or stainless steel.
	b. Case:  Brass or stainless steel.
	c. Ring:  Brass or stainless steel, threaded.
	d. Hair Spring:  Phosphor-bronze.

	4. Dial Markings:  Subdivisions one percent of maximum scale reading.
	a. Pressure Gage:  0 to 300 psi.

	5. Accuracy:  One percent of manufacturer's specified pressure over the working range.
	6. Face Diameter:  4-1/2-inch.

	K. Fire Department Connections:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter-Roemer Incorporated, No. 5795-02.
	b. Croker Division, Fire End and Croker Corporation.
	c. Or equal.

	2. Type:  5” Storz type connection per the local Fire Department.
	3. End Connections:  In accordance with the requirements of the local Fire Department.
	4. Caps:  Manufacturer’s aluminum with gasket and chain with "S" hooks.
	5. Materials:  Hard coated aluminum.
	6. Rating:  175 lb. WOG.
	7. Markings:  Manufacturer's wall plate with "AUTO-SPKR" cast on top.
	8. Reference:  Underwriters' Laboratory listed, Factory Mutual approved.

	L. Automatic Sprinklers, Standard:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co., Inc.
	d. Or equal.

	2. Type:
	a. Upright Spray: Deflector cupped downward at edges.
	b. Pendent Spray: Flat deflector.

	3. Materials:
	a. Frame:  Bronze casting ASTM B 584; threads, Teflon taped.
	b. Levers:  Bronze casting ASTM B 584, Alloy 5A.
	c. Link:  Leaf and ball CDA-411.
	d. Waterway Washer: Copper ASTM B 5.
	e. Deflector: Brass ASTM B 19.

	4. Finishes: Chrome plated, natural bronze or Teflon coated.
	5. Rating: 175 lb. WOG.
	6. Markings:
	a. Upright Use: “SSU” stamped on deflector plate.
	b. Pendent Use: “SSP” stamped on deflector plate.
	c. All sprinklers shall be permanently marked with the manufacturer, the model, year, deflector characteristic, thermal sensitivity and temperature rating.

	7. End Connections: Threaded.

	M. Automatic Sprinklers, Quick Response:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co., Inc.
	d. Or equal.

	2. Type:  Concealed type with cover plate.
	3. Materials:
	a. Frame:  Bronze casting ASTM B 584; threads, Teflon taped.
	b. Levers:  Bronze casting ASTM B 584, Alloy 5A.
	c. Link:  Nickel Alloy and Eutectic solder.
	d. Waterway Washer:  Copper ASTM B 5.
	e. Deflector:  Brass ASTM B 19.
	f. Cover Plate:  Brass ASTM B 19.

	4. Finishes:
	a. Body:  Natural Bronze.
	b. Cover Plate:  Polished chrome or manufacturer's paint finish.

	5. Rating:  175 lb. WOG.
	6. Markings:  All sprinklers shall be permanently marked with the manufacturer, the model, year, deflector characteristics, thermal sensitivity and temperature rating.
	7. End Connections:  Threaded.

	N. Sprinkler Cabinets:
	1. Manufacturer: Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Or equal.

	2. Type:  Sprinkler head cabinet for sprinkler head, sprinkler wrench storage.
	3. Material:  Enameled steel.
	4. Markings:  Manufacturer's name and words “AUTOMATIC SPRINKLERS, RESERVE SUPPLY” stenciled on face of cabinet.
	5. Contents:
	a. Two sprinkler wrenches.
	b. Spare sprinkler heads of each type and spare heads of each temperature rating used in the building in accordance with NFPA 13.


	O. Tamper Switches:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter Electric Signal Company, Model OSYSU-A.
	b. Notifier Company, Model SGV.
	c. Or equal.

	2. Type:  Monitor open position of OS & Y sprinkler system control valves.
	3. Reference:  Underwriters' Laboratory listed and Factory Mutual approved.
	4. Tamper proof, NEMA 4X switch case.
	5. Two single pole, double throw switches.
	6. Operation:  The entire assembly shall be tamper proof, adjusted to operate within two revolutions of the valve control, or when stem has moved no more than 1/5 of the distance from its normal position.

	P. Post Indicator Valve Assemblies:
	1. Product and Manufacturer:  Provide one of the following:
	a. ITT Kennedy Valve Company, Model 911FM and Model 641.
	b. Mueller Company, Model B3220 and Model A-20800.
	c. Or equal.

	2. Reference:  Underwriters' Laboratory listed and Factory Mutual approved.
	3. Pressure Rating:  175 psig.
	4. Type:  Lug type butterfly valve with above ground indicator post to operate underground butterfly valve.
	5. Opening:  Counterclockwise motion.

	Q. Escutcheons:
	1. Product and Manufacturer:  Provide one of the following:
	a. ITT Grinnell Corporation, Fig. 13.
	b. Or equal.

	2. Type:  Split ring with set screw.
	3. Material:  Chrome plated cast brass.

	R. Electric Alarm Bells:
	1. Manufacturer: Provide product of one of the following:
	a. The Viking Corporation.
	b. Reliable Automatic Sprinkler Company.
	c. Or equal.

	2. Type: Electric alarm bell, weatherproof.
	3. Materials:
	a. Gong Shell: Alloy steel, painted.
	b. Plunger:  Cadmium finish iron with stainless steel striking tip.
	c. Mounting Plate:  Plated steel and drilled to fit standard back boxes.
	d. Back-Box Housing: Weatherproof die-cast aluminum with rubber gasket.
	e. Bell Guard: Cast aluminum, fasten to gong shell.

	4. Diameter:  Ten-inch.
	5. Voltage/Phase/Hertz:  120/1/60.
	6. Decibel Rating:  97 decibels at ten feet.

	S. Waterflow Alarm Indicators:
	1. Product and Manufacturer: Provide one of the following:
	a. The Viking Corporation, Model VSR-F.
	b. Grinnell Corporation, Model WFD.
	c. Or equal.

	2. Type:  Flexible vane projecting into the waterway with pneumatic retard.
	3. References:  Underwriters' Laboratory listed and Factory Mutual approved.
	4. Tamper proof, NEMA 4X switch case.
	5. Two single pole, double throw switches rated at ten amps, 120/240 VAC.
	6. Flow sensitivity adjustment from 0 to 90 seconds.

	T. Reduced Pressure Detector Assembly Backflow Preventers (RPDA-BFP):
	1. Product and Manufacturer:  Provide one of the following:
	a. CMB Industries, Inc., Febco Division, Model 826YD.
	b. Watts Regulator Company, Model 909RPDA.
	c. Or equal.

	2. Backflow preventers shall be of the reduced pressure principle with a parallel detector assembly type with two independently operating check valves and shall be designed for installation in a horizontal flow attitude.  An independent relief valve ...
	3. The backflow preventer shall include an integral sensing system that will automatically open the relief valve whenever the differential pressure between the inlet supply and the reduced pressure zone drops to at least two psi.  The relief valve sha...
	4. In the event that pressure upstream of the first check valve drops to atmosphere or below, the construction of the unit shall be such that in the normal operation of the device the level of water in the zone between the two check valves shall be lo...
	5. Construction of the unit shall, also, be such that any minor leakage at the second check valve will result in a visible flow from the relief valve even if the first check valve is totally disabled.
	6. Fire protection system reduced pressure principle backflow preventers shall be provided with a bypass assembly consisting of a water meter, approved reduced pressure principle backflow assembly with shut-off valves and test cocks.
	7. All backflow preventers shall meet with the approval of U.S.C. Cross Connection Control Lab, U.S. Army Corps of Engineers, U.S. Navy, AMPS, Southern Building Code Congress, AWWA, ASSE, State of Connecticut Department of Health and local Bureau of W...
	8. Test Kit:  (Turn over to OWNER)
	a. Products and Manufacturers:  Provide one of the following:
	1) CMB Industries, Inc., Febco Division, Reduced Pressure Principle Backflow Preventer Differential Pressure Test Kit.
	2) Watts Regulator, Backflow Preventer Test Kit with carrying case.
	3) Or equal.



	U. Structural Supports:
	1. Manufacturer:  Provide product of one of the following:
	a. ITT Grinnell Corporation.
	b. Elcen Metal Products Company.
	c. Or equal.

	2. Type:  Clamps, hooks, rods, and hangers used to support a sprinkler piping system from the structure.
	3. Materials:  Comply with the requirements of, NFPA 13, Underwriters’ Laboratory listed and Factory Mutual approved.
	4. All additional hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall conform to Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment.

	V. Backflow Preventer Test Connections:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter-Roemer Incorporated, No. 5862 Series.
	b. Croker Division, Fire End and Croker Corporation.
	c. Or equal.

	2. Type:  Flush-type wall mounted test connection, double clapper two-way inlets with plate and plugs.
	3. End Connections:  2 ½” NPT standard hose connection.
	4. Caps:  Cast brass complete with gasket and chain with "S" hooks.
	5. Materials:  Cast brass with satin finish chrome plating.
	6. Wall Plate:  Cast brass round with satin finish chrome plating.
	7. Rating:  175 lb. WOG.
	8. Markings:  Manufacturer's label and "Test Connection" cast on top.
	9. Reference:  Underwriters' Laboratory listed, Factory Mutual approved.


	2.4   finishing
	A. Sprinkler Heads:
	1. Natural bronze with Teflon coating for corrosion resistance, upright or pendent shall be used in the areas designated as corrosive on the Corrosive/Non-Corrosive Area Designation Table as shown on the H Contract Drawings.
	2. Natural bronze, upright or pendent shall be used in the areas designated as non-corrosive on the Corrosive/Non-Corrosive Area Designation Table as shown on the H Contract Drawings.

	B. Field Primer and Finish Coats:
	1. All piping exterior surfaces and appurtenances shall receive field primer and finish coating in accordance with Section 09 91 00, Painting.


	2.5   IDENTIFICATION
	A. All piping and component identification shall be provided in accordance with Section 10 14 00, Signage.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2   PREPARATION
	A. Protection of Surrounding Areas/Surfaces:
	1. Openings and penetrations shall be capped to protect the building from outside conditions.
	2. Properly cap the open ends of all piping at the end of each day’s Work or other stopping point throughout the construction.  Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3   INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from ENGINEER in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by ENGINEER.
	4. Installation to conform to requirements of all local and state codes.
	5. The installation of the sprinkler system shall conform to the requirements of the NFPA 13 and the supplemental requirements indicated below.

	B. Piping:
	1. Install straight runs true to line and elevation.
	2. Install vertical pipe truly plumb in all directions.
	3. Install piping parallel or perpendicular to building walls.  Piping at odd angles and 45-degree runs across corners will not be accepted.
	4. Install small diameter piping (1-inch minimum) generally as required to avoid ducts, equipment, beams, etc.
	5. Space supports so that there is at least one hanger for each length of pipe, with one hanger within 30-inches of the end sprinkler head.
	6. Do not hang piping from ductwork or other piping.
	7. Provide drains at low points of all lines and wherever sprinkler piping is trapped.
	8. Install underground piping in accordance with NFPA 24, Chapter 10.
	9. Install sprinkler heads at centerline of corridors.

	C. Joints:
	1. General:
	a. Make joints in accordance with the pipe manufacturer's recommendations and the supplemental Specifications, below.
	b. Cut piping accurately and squarely and install without forcing or springing.
	c. Ream out all pipes and tubing to full inside diameter after cutting.
	d. Remove all cuttings and foreign matter from the inside of pipes and tubing before installation.

	2. Threaded Joints:  Use standard, right hand tapered full depth threads on steel piping and apply an approved joint compound to the male threads only, before installation.  Leave not more than three pipe threads exposed at each connection.
	3. Flanged Joints:  Assemble flanged joints with approved full face gaskets and gasket compounds and draw up flange bolts evenly.
	4. Welded Joints:  ANSI B31.1 latest revision and requirements of the American Welding Society for pipe welding.
	5. Grooved Joints:  Grooves for couplings shall be fabricated in accordance with manufacturer's recommendations.

	D. Unions:
	1. Provide a union downstream of each valve with screwed connections.
	2. Provide screwed or flanged unions where shown or where necessary to install piping, so that piping may be readily dismantled in small sections.

	E. Valves and Accessories:
	1. Provide supports for large valves and other heavy items as shown.
	2. Install floor stands as shown and as recommended by the manufacturer.
	3. Position valve operators as shown and where required.  When the position is not shown, install the valve so that it can be conveniently operated and as approved by the OWNER.  Avoid placing operators at odd angles to the floors or walls.
	4. Any valve placed so that its operating mechanism is more than seven-foot above a floor or stair landing, a 12-inch wide wrought iron, steel or equivalent ladder securely fastened shall be provided for access to the valve.

	F. Head Quantity:
	1. Actual quantity and locations shall be as required by the local fire protection agency (Fire Marshal's office) and Owner’s underwriter.  Contractor shall design, furnish and install complete, all piping and sprinkler heads as required to conform to...

	G. Sprinkler Head Guards:
	1. Sprinkler heads which are less than 84-inches above finished floor or are so located as to be subject to injury, shall be protected with approved guards.

	H. Gauges:
	1. An approved 3-1/2-inch diameter spring pressure gauge shall be installed at each test pipe location.

	I. Control Valves:
	1. All section control valves shall be installed where required and in accessible locations as required by the local Fire Marshall or Factory Mutual Systems.
	2. Each sprinkler zone shall have a control valve.
	3. All valves controlling the water supply to the sprinkler system shall be provided with tamper switches.  Coordinate wiring and connection to the fire alarm control panel with Section 28 31 00, Fire Alarm System.

	J. Test Pipes:
	1. Test pipes shall be provided in accordance with NFPA 13 and same shall discharge into the nearest open Site floor drain or outside of building.

	K. Signs:
	1. Enameled signs with appropriate nomenclature as approved by the local Fire Marshall shall be installed at each control valve, drain, inspector's test station, alarm bell, etc.

	L. Shields:
	1. Furnish and install hoods or shields to protect electrical equipment such as large electrical panels, transformers and motor control centers as shown or where required from water.  Hoods or shields shall be fabricated from non-combustible materials...

	M. Flexible Couplings:
	1. Provide flexible couplings comprised of several grooved joints and grooved couplings adjacent to the previous as required on each sprinkler line crossing a building expansion joint.  Grooved joint and coupling assembly shall be UL listed or FM appr...


	3.4   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Fill all systems and fully test all equipment, piping, valves, etc. in operation.
	2. Installed systems and components will not be released to OWNER, unless all systems have been tested and approved by the ENGINEER.
	3. Flush out all piping systems according to the applicable building codes.
	4. Test the systems before any paint is applied.

	B. Inspection of Welded Connections:
	1. All welds will be subject to visual inspection.  Where visually deficient welds are observed, the welds will be tested using non-destructive methods by a certified testing laboratory.  If welds are found to be satisfactory, OWNER will pay for testi...

	C. Acceptance Tests:
	1. Testing shall be performed in conformance with applicable Owner’s underwriters, the requirements of the authority having jurisdiction at the Site and NFPA 13 Standard, Chapter 16.
	2. Piping system shall be hydrostatically tested at 200 psi.  Apply the test for a minimum of two consecutive hours with no loss of pressure.


	3.5   ADJUSTING
	A. Adjust all controls for proper settings.
	B. While system is operable, balance all equipment to achieve design conditions.

	3.6   Cleaning
	A. Thoroughly clean all piping and accessories prior to installation.
	B. Remove all dirt, rust, dust, etc. from piping and accessories after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.7  SCHEDULES
	A. Piping:
	1. Use types of pipe and fittings as specified below, unless otherwise specified or shown.
	2. All sprinkler piping shall be galvanized steel for corrosive environment.
	1. All sprinkler piping, 2-inches and larger, shall be Schedule 40 with threaded, welded or cut or roll grooved mechanical fittings.
	3.
	4. Alternatively, all sprinkler piping, 2-inches and larger, may be Schedule 10 with roll grooved mechanical fittings.
	5. All sprinkler piping, 1-1/2-inch and smaller, shall be Schedule 40 with threaded or welded fittings.
	6. Potable water supply mains to sprinkler system, aboveground and underground, 3-inches and larger upstream of the backflow preventers shall be ductile iron.
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	22 05 27 - Pipe Sleeves for Plumbing
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	22 05 29 - Hangers and Supports for Plumbing Piping and Equipment
	PART 1 - GENERAL

	22 05 93 - Disinfection of Plumbing Systems
	PART 1 - GENERAL

	22 07 19 - Plumbing Piping Insulation
	22 10 53 - Installation of Plumbing Piping
	PART 1 - GENERAL
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	22 10 63 - Testing of Plumbing Piping Systems
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	22 11 16 - Domestic Water Piping
	22 13 16 - Sanitary Waste and Vent Piping
	22 18 01 - Propane Fuel Storage Container Assembly
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install propane fuel storage container assemblies complete with all supports, fittings, and appurtenances required for a comple...
	2. Contractor shall be responsible for the entire design and installation of propane fuel storage container assembly system and shall submit shop drawings for the Work shown and specified, signed, and stamped with the seal of a Registered Professiona...
	3. Propane tanks will be owned by Warren County at the conclusion of the Contract.  Tanks owned and provided by a propane distributor are not acceptable.

	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with or before the propane fuel storage container assembly Work.
	2. Notify other contractors in advance of the installation of the propane fuel storage container assembly to provide them with sufficient time for the installation of items included in their contracts that must be installed with, or before, the propan...

	C. Related Sections:
	1. Section 05 05 33, Anchor Systems.
	2. Section 09 91 00, Painting.
	3. Section 22 18 02, Propane Gas Piping System.
	4. Division 22, Mechanical
	5. Division 26, Electrical.

	D. The Contract Documents are for the purposes of guidance and to show functional features and required external connections.  They do not necessarily contain or show all components required in accomplishing the desired results or interfacing with oth...
	E. The Contract Drawings are intended to show a general arrangement of the propane fuel storage container assembly systems.  The Contract Drawings are not intended to show exact dimensions peculiar to any specific propane fuel storage container assemb...
	F. The Contract Drawings do not indicate all equipment, fittings, structural supports, accessories and details, which may be required.  Contractor shall examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and...

	1.2   References
	A. Standards referenced in this Section are listed below:
	1. American Gas Association, (AGA).
	2. American National Standards Institute, (ANSI).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	4. American Society of Mechanical Engineers, (ASME).
	a. ASME Boiler and Pressure Vessel Code.
	1) Section VIII – Rules for Construction of Pressure Vessels Division 1.


	5. American Society for Testing and Materials, (ASTM).
	6. American Welding Society, (AWS).
	7. Factory Mutual, (FM).
	8. National Electrical Manufacturers Association, (NEMA).
	9. National Fire Protection Association, (NFPA).
	a. NFPA 58 – Liquefied Petroleum Gas Code.
	b. NFPA 70 – National Electrical Code, (NEC).

	10. Occupational Safety and Health Administration, (OSHA).
	11. Owner’s Insurance Company Standards and Requirements.
	12. Underwriters Laboratories Inc., (UL).
	a. UL 125 – Valves for Anhydrous Ammonia and LP-Gas (Other Than Safety Relief).
	b. UL 132 – Safety Relief Valves for Anhydrous Ammonia and LP-Gas.
	c. UL 144 – LP-Gas Regulators.



	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer/supplier shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. It is intended that all the Work of this Section be obtained from a single supplier or manufacturer who acting through the Contractor shall provide all the necessary compatible components of the systems equipment to insure completeness and proper s...
	C. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section, regardless of the component manufacturer, from a single propane fuel storage container assembly supplier.
	2. The propane fuel storage container assembly supplier to review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the propane fuel storage container assembly supplier.

	D. Regulatory Requirements: Comply with the latest edition of the applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. Factory Mutual, (FM).
	2. International Fire Code, (IFC).
	3. International Fuel Gas Code, (IFGC).
	4. National Electrical Code, (NEC).
	5. National Fire Protection Association, (NFPA).
	6. Occupational Safety and Health Administration, (OSHA).
	7. Underwriters Laboratories Inc., (UL).
	8. Local and State Building Codes and Ordinances.
	9. Conform to requirements of these specifications except, where the requirements of the regulatory agencies are more stringent, the agency's requirements shall govern.
	10. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.

	E. The propane fuel system is to be designed and installed in accordance with the requirements of the National Fire Protection Association and the State, and by the authorized insurance and reviewing agents of the Owner.
	F. Listing, labeling, or marking, as conforming to the Standards of Underwriters Laboratories Inc., American National Standards Institute, Inc., National Fire Protection Association, or other nationally recognized testing organization approved by Cod...
	G. Shop Testing:  Perform the following tests and inspections at the factory:
	1. Pressure-test the tanks.
	2. Perform operating tests on all accessories.


	1.4   SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Deviations from Contract Documents.
	5. Layout of the entire propane fuel system.
	6. All submittals shall be approved by all regulatory agencies having jurisdiction over the design and installation of the propane fuel system prior to submission to the Engineer.
	7. Submit all regulatory agencies' approvals of the propane fuel system.
	8. Shop drawings for the Work shown and specified shall be signed and stamped with the seal of a Registered Professional Engineer licensed to practice in the State of Ohio.
	9. Pressure requirements for existing system, supplied by relocated propane container assemblies.

	B. Shop Drawing Data: All materials to be submitted simultaneously as specified elsewhere:
	1. Detailed installation drawing of each individual component showing:
	a. Mounting requirements including equipment pads.
	b. Mounting locations.
	c. Piping connections, labeled and coded.
	d. Installation instructions.
	e. Materials of construction.
	f. Data sheets.

	2. Detailed description of each component.
	3. Catalog cuts.
	4. Complete equipment list.
	5. Spare parts list and recommended quantities.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. Comply with manufacturer’s recommendations for rigging of equipment.
	3. Contractor shall be responsible for safe transportation, including all freight costs for delivery to the job site, procuring any necessary permits, handling, and open air storage for all the materials purchased as specified in this Section.
	4. Tanks shall be lifted off delivery truck and not rolled, dropped or impacted.
	5. Use lifting lugs with spreader bars if each tank has two or more lift lugs.
	6. Large sub-assemblies shall be supported during unloading to prevent excessive deflection and overstressing.
	7. Trip recorders shall be used when shipping large vessels by rail.
	8. Comply with additional manufacturer's recommendations in shipping, handling, and unloading of all equipment specified in this Section.

	B. Storage and Protection:
	1. Equipment shall be stored on smooth ground free from rocks and other damaging objects.
	2. Tanks shall be chocked with support wedges and tied down with nylon rope to prevent being blown by wind.
	3. Vent equipment to allow for temperature changes during storage and installation.
	4. Protect openings to prevent damage to flanges and exclude foreign matter.
	5. Store equipment and materials so as to keep free from moisture, damage and deterioration.
	6. Store materials to permit easy access for inspection and identification.  Store mechanical and electrical equipment in covered storage off the ground and prevent condensation.  Ferrous surfaces shall not be stored in contact with ground.
	7. Store in accordance with the manufacturer’s recommendations for long term storage.
	8. Comply with additional manufacturer's recommendations in storing and protecting all equipment specified in this Section.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components. Replace lost equipment or components and repair damage...


	1.6  JOB CONDITIONS
	A. Protection:
	1. Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.

	B. Contractor and propane fuel system supplier shall be held responsible to:
	1. Examine the Contract Documents thoroughly.
	2. Visit the site to familiarize themselves with local conditions that may affect cost, progress, performance or furnishing of the Work.
	3. Familiarize themselves with federal, state and local laws, ordinances, rules and regulations that may affect cost, progress, performance or furnishing of the Work.
	4. Examine the Contract Documents for other work to be performed on the Project that relates to the Work for which the Bid is to be submitted.
	5. Study and carefully correlate Contractor’s knowledge and observations with the Contract Documents.
	6. Notify Engineer of any conflict, error, ambiguity or discrepancy in the Contract Documents of which Contractor or Supplier becomes aware.

	C. Contractor and propane fuel storage container assembly supplier shall be responsible for notifying Engineer of any conflict, error, ambiguity, or discrepancy in the Contract Documents to which Contractor or Supplier becomes aware of.


	PART 2 -  PRODUCTS
	2.1   GENERAL requirements
	A. The propane fuel storage container assembly systems shall be provided for two distinct locations:
	1. Sewer Maintenance Building with service to MB2-HVAC-1, MB2-GUH-1, MB2-GUH-2, MB2-RH-1, MB2-RH-2, MB2-RH-3, and MB2-RH-4.

	B. The propane fuel storage container assembly systems shall consist of, but not limited to, designing, providing, and installing the following:
	1. Two 500 gallon gross water capacity storage containers with steel support saddles for the Sewer Maintenance Building.
	2. All regulators, valves, and appurtenances required for design and installation of a complete and operational propane fuel storage container assembly system.
	3. Initial supply of propane gas for each storage container in a quantity equal to 80 percent of the storage containers’ gross capacity.

	C. All equipment shall be designed and built for 24-hour continuous service without overheating, excessive vibration, or strain and requiring only the degree of maintenance generally accepted to the specific type of propane fuel storage container asse...
	D. Suppliers:  Provide one of the following:
	1. AmeriGas Propane, Inc.
	2. Or equal.


	2.2   STORAGE containers
	A. Contractor shall provide new propane fuel storage containers as shown on the Contract Drawings.  Containers shall be mounted on concrete pads with steel saddles and appropriate crash prevention bollards.
	B. Containers shall be designed, fabricated, tested, and marked (or stamped) in accordance with ASME Boiler and Pressure Vessel Code, Section VIII.
	C. Containers shall be provided and fitted with valves and other appurtenances in accordance with the IFGC, NFPA 58, and other applicable standards.

	2.3   Valves and appurtenances
	A. General:
	1. Valving shall be provided to allow isolation of the tank from the gas piping system.
	2. Valving with necessary venting and breakaway fittings shall be installed on all the propane lines.
	3. Valving shall be in accordance with the IFGC and NFPA 58.

	B. Propane fuel storage containers shall be provided and fitted with, but not limited to, the following:
	1. Vapor/liquid shutoff valves.
	2. Pressure relief valves.
	3. Actuated liquid withdrawal excess flow valves.
	4. Double backflow check filler valves.
	5. Fixed maximum liquid level gauges.
	6. Float gauges.
	7. Pressure gauges for ASME storage containers with more than 2000 gallons water capacity.

	C. All pressure relief valves shall be direct spring-loaded type conforming to UL 132.
	D. All other valves shall conform to UL 125.
	E. Provide first and second stage regulators conforming to UL 144.
	1. First stage regulators shall be located at the tank discharge piping downstream of the manifold and have an outlet pressure setting as follows:
	a. Sewer Maintenance Building system: 2 psig.

	2. Second stage regulators shall have a maximum outlet pressure setting of 12 in. W.C. and shall be installed where shown on the Contract Drawings.

	F. Shutoff valves shall be located as close to the containers as practical and be readily accessible for operation and maintenance under normal and emergency conditions.
	G. Valves, regulators, gauges, and other container appurtenances shall be protected against physical damage.
	H. All other appurtenances and piping are specified and provided under Specification Section 22 18 02.

	2.4   ANCHOR BOLTS AND OTHER FASTENERS
	A. Provide type 316 stainless steel anchor bolts, nuts, and other fasteners for securing propane fuel storage containers to the concrete pads.  All anchor bolts, nuts, and other fasteners shall be of sufficient size and strength for the purpose intend...

	2.5   PAINTING
	A. Clean and prime-coat ferrous metal surfaces of equipment in the shop in accordance with the requirements of Specification Section 09 91 00.  All steel shall be shop-painted in accordance with the requirements of Specification Section 09 91 00.
	B. Field touch-up and painting is under Specification Section 09 91 00.  If any damage to the shop paint system occurs during delivery, the equipment shall be repainted and touched-up in accordance with the requirements of Specification Section 09 91 00.

	2.6    SAFETY ITEMS
	A. All equipment furnished shall be manufactured to comply with the most recent safety standards of the Federal Occupational Safety Health Act, National Fire Protection Association, and all other applicable safety codes.

	2.7   Source Quality Control
	A. Propane fuel storage container assembly shall be completely manufactured and assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	1. Tested and inspected for approval in accordance with ASME Boiler and Pressure Vessel Code.
	2. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label.
	3. Factory test propane fuel storage container assembly to ensure that the entire package has been properly fabricated and assembled and meets the specified performance requirements including manufacturer's data report.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Installation shall be in accordance with the Contract Drawings, as specified herein, and in accordance with approved shop drawings and with manufacturer's instructions. Do not install propane fuel system until approval has been obtained from all r...
	2. Assemble and install all items as shown, specified, and as recommended by the manufacturer.
	3. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	4. Present conflicts to Engineer, in writing, who shall determine corrective measures to be taken.
	5. Do not modify structures to facilitate installation of equipment, unless specifically approved by Engineer.
	6. Installation shall conform to the requirements of all local and state codes, the IFGC, and NFPA 58.


	3.2  FIELD QUALITY CONTROL
	A. Inspection:
	1. Examine areas to receive equipment and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of equipment and accessories found to be defective, blistered, cracked and/or deviated from allowable tolerances.


	3.3   START-UP AND TEST
	A. Contractor and manufacturer shall verify that structures and equipment are compatible for an efficient system.
	B. Contractor and manufacturer shall make adjustments required to place propane fuel system in proper operating conditions.
	C. A manufacturer's representative shall check and approve the installation before operation.  He shall test operate the propane fuel system in the presence of the Owner, regulatory agencies, and the Engineer, and verify that all equipment and control...
	D. Furnish all labor, material, equipment, instruments, parts, tools and lubricants required for start-up, testing and placing the equipment in full operational condition in accordance with the requirements specified herein.
	E. Field acceptance tests and testing procedures shall be mutually arranged and coordinated with the Owner’s plant personnel and representatives.  The Contractor shall schedule his testing procedures with the full knowledge and consent of the Owner, a...
	F. Field acceptance tests will not be considered acceptable if it fails to operate a minimum of 98% of the time during the 2-week test period.  Tests shall be performed on each phase of equipment operation and as acceptable to the Engineer.
	G. Complete test procedures shall be submitted to the Engineer for approval.  All labor, materials and test apparatus necessary for conducting all tests shall be furnished by the Contractor at no additional cost to the Owner.
	H. It shall be the Contractor’s responsibility to record results of system tests, take whatever remedial action is required, and arrange for re-inspection to review said remedial action at no additional cost to the Owner.
	I. Contractor shall submit a report of the inspection and test results to the Engineer upon completion of acceptance tests.

	3.4   CLEANING
	A. Keep area free of excess debris and waste material during construction of the Work.
	B. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.5   MANUFACTURER'S SERVICES
	A. Contractor shall furnish the services of manufacturer's qualified, factory-trained service personnel who shall be present on a full time basis during the actual time of installation of the manufacturer's equipment to provide on-site assistance, di...
	B. Contractor shall furnish the services of a manufacturer's qualified factory-trained specialist to instruct the Owner’s operations, and maintenance personnel in the recommended care, operation and corrective and preventive maintenance procedures of ...
	C. An inspection shall be conducted once every fourth month for the first twelve months after Owner’s acceptance to assure that proper operation, greatest efficiency and lowest operation expenses are being realized.  An inspection report shall be sub...
	D. Submit report by manufacturer of each visit to the site.  Report shall provide complete information on time, schedule, tasks performed, persons contacted, problems corrected, test results, training, instruction, and all other pertinent information.
	E. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
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	22 18 02 - Propane Gas Piping System
	PART 1 -  GENERAL
	1.1   SUMMARY
	A. Scope: CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install gas piping system complete with accessories.
	B. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 22 18 01, Propane Fuel Storage Container Assembly.
	3. Section 22 10 63, Testing of Plumbing Piping Systems.
	4. Division 22, Mechanical.
	5. Division 26, Electrical.


	1.2   QUALITY ASSURANCE
	A. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in gas piping installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type of Work.  Sub...
	2. Engage a single installer for the entire gas piping system with undivided responsibility for performance and other requirements.
	3. All welding shall be performed in accordance with ANSI B31.1, ANSI B31.8 and AWWA C206 except as modified or supplemented herein.  All welders shall be AWS certified in accordance with AWWA C206, and ANSI B31.1 requirements.  Welders shall have th...
	a. Each welder shall be required to identify his weld with his specific code marking signifying his name and assigned number.
	b. For piping systems with service temperatures in excess of 120 degrees F, each welder shall be examined at the job site by the CONTRACTOR in the presence of the ENGINEER to determine the ability of the welder to meet the qualifications required.  We...
	c. When a welder fails to meet the prescribed welding qualifications and/or fails an on-site examination, or is responsible for a defective weld, that welder shall be retested on the job site.  If he fails a second on-site examination he shall be disq...

	4. Visually inspect welding while the operators are making the welds and again after the work is completed.  After the welding is completed, hand or power wire brush welds and clean them before the inspector makes the check inspection.  Inspect welds ...

	B. Requirements of Regulatory Agencies: Comply with applicable provisions and recommendations of the following except as otherwise shown or specified.
	1. American National Standards Institute.
	2. Institute of Electrical and Electronic Engineers.
	3. International Fire Code.
	4. International Fuel Gas Code.
	5. National Fire Protection Association.
	6. National Electric Code.
	7. National Electrical Manufacturers' Association.
	8. Underwriters Laboratories, Incorporated.
	9. Local and State Building Codes and Ordinances.
	10. Permits:  CONTRACTOR shall obtain and pay for all required permits, fees and inspections.

	C. Reference Standards:
	1. NFPA 58 - Liquefied Petroleum Gas Code.


	1.3   SUBMITTALS
	A. Shop Drawings: Submit the following for approval:
	1. 1/4-inch scale piping layouts, dimensioned to show length of piping runs, pipe sizes, support spacing and expansion provisions.
	2. Details of installation, including piping supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data.
	4. Flexible connections.
	5. Other technical data related to the specified material and equipment as requested by ENGINEER.
	6. Submit pipe schedule with laminate construction, sizes, thickness, vacuum pressure, weight per foot pressure, spans, joint type and flange data.
	7. Gasket materials.
	8. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up to date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of piping work submit mylar tracings showing the actual in place installation of all piping and equipment ...


	1.4   PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery of Materials:
	1. Deliver materials to the site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the site.  CONTRACTOR shall notify ENGINEER if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair damage to new con...

	B. Storage of Materials:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.


	1.5   JOB CONDITIONS
	A. Protection:  Properly plug or cap the open ends of all piping at the end of each day’s work or other stopping point through construction.  Piping shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.

	1.6   GENERAL REQUIREMENTS
	A. The Drawings accompanying these Specifications show the general arrangement and extent of work to be done, but the exact location and arrangement of all parts shall be determined as the work progresses, to conform in the best possible manner with...
	B. The Drawings are intended as an indication of the arrangement of equipment, ducts, valves, etc., and are as nearly correct as can be determined in advance of the actual construction of the Work.  It must however, be understood that the piping, equ...
	C. The connections indicated to the various units are particularly intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequat...
	D. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, or if piping or ductwork can be run to better advantage and at the same time accomplish as good or better re...
	E. The Drawings preclude indicating thereon, all offsets, fittings, accessories and details, which may be required.  CONTRACTOR shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the ...


	PART 2 -  PRODUCTS
	2.1   PIPING
	A. Steel Pipe:
	1. Pipe:
	a. Reference: Pipe sizes 2-inches to 24-inches ASTM A53, Type S, Schedule 40, Grade B.
	b. Reference: Pipe sizes less than 2-inches: ASTM A106, Schedule 40.
	c. Weight:  Schedule 40.d. Finish:  Black.
	d. Piping 2-inches and larger shall conform to ASTM A53.
	e. Piping 1 1/2-inches and smaller shall conform to ASTM A106.
	f. End Connections:
	1) Schedule 40:  Up to 1-1/2-inch size, may be threaded/
	2) Schedule 40:  2-inch and larger shall be welded; weld end (API 1104, ASME Section IX Boiler and Pressure Vessel Code.  Connections to regulators, valves, meters with flanged ends shall be flanged).


	2. Fittings:
	a. Threaded:
	1) Reference:  ANSI B16.33, 150 pound.
	2) Material:  Malleable iron.
	3) Finish:  Black.

	b. Welded:
	1) Reference ANSI B16.9.
	2) Material:  Wrought steel.
	3) Finish:  Black.


	3. Unions:
	a. Threaded:  Malleable iron, FS WW-U-531, Class 1, Type B.

	4. Joint Compound:
	a. Material:  Resistant to the action of liquefied petroleum gas or natural gas.

	5. Insulating couplings, Dresser, a steel body with gaskets and retainer cups.


	2.2   MATERIALS
	A. Lubricated Plug Valves:
	1. Manufacturer:  Provide products of one of the following:
	a. Walworth Company.
	b. Nordstrom Valves, Inc.
	c. Or equal.

	2. Type:  Short pattern, wrench operated.
	3. Pressure rating:  175 lb wog - 350 lb test.
	4. End connections:  Threaded (up to 2-1/2-inch); flanged (3-inch and larger).
	5. Construction:  Cast iron body and plug with steel trim.
	6. Sealant:  Suitable for gas application.
	7. Wrench:  To suit valve.

	B. Lubricated Stop Cocks (1/2"-2"):
	1. Manufacturer:  Provide products of one of the following:
	a. Eclipse Fuel Engineering Company.
	b. A. Y. McDonald Manufacturing Company.
	c. Or equal.

	2. Type:  Flat head.
	3. Pressure rating:  125 lb wog.
	4. End Connections:  Threaded.
	5. Construction:  Iron body, bronze plug.

	C. Propane Gas Pressure Regulator:
	1. Provided by Specification Section 22 18 01.

	D. Dielectric Couplings:
	1. Manufacturer:  Provide products of one of the following:
	a. Epco Sales Incorporated.
	b. Watts Regulator Company.
	c. Or equal.

	2. Type:  Union.

	E. Vent Pipe Caps:
	1. Manufacturer:  Provide products of one of the following:
	a. UPSCO, Incorporated.
	b. Acme Sales Company, Incorporated.
	c. Richards Manufacturing Company.
	d. Or equal.

	2. Type:  Vent pipe cap for regulator and vented sleeve applications.


	2.3   NAMEPLATES AND MARKINGS
	A. All pipeline materials shall be stamped, marked or identified with the following:
	1. Name of manufacturer.
	2. Pipe size.
	3. Material.
	4. Wall thickness.
	5. Rating.


	2.4   FINISH
	A. Exposed Piping:  Painting shall conform to Specification Section 09 9100.
	1. A coat of rust inhibitive primer in conformance with Specification Section 0991 00 shall be applied before painting the exterior of the pipe.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from ENGINEER when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts to Engineer attention for direction.
	4. Do not modify structures to facilitate installation of piping unless specifically approved by ENGINEER.
	5. Installation to conform to requirements of all local and state codes.
	6. Installation of piping shall be in accordance with the IFC, the IFGC, and NFPA 58.
	7. Unions shall be provided for all screwed piping at connections to equipment and at convenient locations to permit disassembly of piping.
	8. All connections between ferrous and non-ferrous piping materials shall be made with dielectric couplings.
	9. Wherever changes in sizes of piping occur, changes shall be made with reducing fittings.  The use of bushings is not permitted unless otherwise shown.
	10. All pipes passing through ceilings and walls in finished rooms shall have escutcheon plates.
	11. All underground piping shall be coated with 2 coats of coal tar enamel.
	12. All underground service piping shall be installed with a minimum cover of 2'-6".
	13. All joints are to be welded except that "Dresser" type connections shall be used at drip pots and valves.  Provide an 8 gauge, copper, bonding wire brazed to pipe on both sides of the "Dresser" fitting.
	14. Gas service lines shall pitch away from building, where possible.  If they are pitched toward the building they shall be provided with drip leg and plugged outlet or drip pot as required.
	15. All gas piping in building shall be straight, free from traps and unnecessary bends and conform to building construction.  Piping shall be graded 1" in 40 feet to be provided for drainage of moisture, by 6" drip legs in accessible locations at low...
	16. Each gas pressure regulator shall be vented through the roof and terminated 6 feet 0-inches above the roof with an approved gas vent cap.
	17. Solenoid vent valve vents furnished on gas-fired equipment with Gas Trains shall be individually vented through the roof and terminated 6-feet 0-inches above the roof with an approved gas vent cap.
	18. Make final connections to gas-fired equipment furnished by HVAC Contractor.


	3.2   FIELD QUALITY CONTROL
	A. Field Tests
	1. Test pipe system per the requirements of Specification Section 22 10 63.
	2. Fill all systems and fully test all equipment, valves, etc. in operation.
	3. Check for excessive vibration while all systems are operating.
	4. Installed systems and components will not be released to OWNER unless all systems have been tested and approved by the ENGINEER.

	B. Inspection:
	1. Examine areas to receive piping, valves and accessories for:
	a. Defects that adversely affect execution and quality of Work.
	b. Deviations beyond allowable tolerances for piping, valves and accessories.
	c. Start work only when conditions are satisfactory.

	2. The ENGINEER reserves the right to reject and/or authorize replacement of piping and accessories found to be defective.


	3.3   ADJUSTING & CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, etc. to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from piping in preparation for painting.
	3. Remove and dispose of all debris and waste from the site resulting from installation.


	3.4   MATERIAL SCHEDULES
	A. Piping:
	1. Use types of pipe and fittings as specified below unless otherwise specified or shown.
	2. All exposed gas piping within the interior of a building or run within a chase or shaft shall be Schedule 40 black steel.  All gas piping at a pressure of 1 psig or higher within the building shall be welded.  All gas piping 2-inch diameter and lar...
	3. Use "wrought copper" fittings for copper tubing.
	4. Use "butt welded" fittings for welded steel pipe connections.


	3.5   PAINTING
	A. All piping shall be painted in accordance with Specification Section 09 91 00.



	22 18 05 - Compressed Air Piping
	PART 1 -  GENERAL
	1.1   SUMMARY
	A. Scope: CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install gas piping system complete with accessories.
	B. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 22 18 01, Air Compressor.
	3. Section 22 10 63, Testing of Plumbing Piping Systems.
	4. Division 22, Mechanical.
	5. Division 26, Electrical.


	1.2   QUALITY ASSURANCE
	A. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in gas piping installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type of Work.  Sub...
	2. Engage a single installer for the entire gas piping system with undivided responsibility for performance and other requirements.
	3. All welding shall be performed in accordance with ANSI B31.1, ANSI B31.8 and AWWA C206 except as modified or supplemented herein.  All welders shall be AWS certified in accordance with AWWA C206, and ANSI B31.1 requirements.  Welders shall have th...
	a. Each welder shall be required to identify his weld with his specific code marking signifying his name and assigned number.
	b. For piping systems with service temperatures in excess of 120 degrees F, each welder shall be examined at the job site by the CONTRACTOR in the presence of the ENGINEER to determine the ability of the welder to meet the qualifications required.  We...
	c. When a welder fails to meet the prescribed welding qualifications and/or fails an on-site examination, or is responsible for a defective weld, that welder shall be retested on the job site.  If he fails a second on-site examination he shall be disq...

	4. Visually inspect welding while the operators are making the welds and again after the work is completed.  After the welding is completed, hand or power wire brush welds and clean them before the inspector makes the check inspection.  Inspect welds ...

	B. Requirements of Regulatory Agencies: Comply with applicable provisions and recommendations of the following except as otherwise shown or specified.
	1. American National Standards Institute.
	2. Institute of Electrical and Electronic Engineers.
	1.
	1.
	1.
	3. National Electric Code.
	4. National Electrical Manufacturers' Association.
	5. Underwriters Laboratories, Incorporated.
	6. Local and State Building Codes and Ordinances.
	7. Permits:  CONTRACTOR shall obtain and pay for all required permits, fees and inspections.


	1.1
	1.1
	1.3  SUBMITTALS
	A. Shop Drawings: Submit the following for approval:
	1. 1/4-inch scale piping layouts, dimensioned to show length of piping runs, pipe sizes, support spacing and expansion provisions.
	2. Details of installation, including piping supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data.
	4. Flexible connections.
	5. Other technical data related to the specified material and equipment as requested by ENGINEER.
	6. Submit pipe schedule with laminate construction, sizes, thickness, vacuum pressure, weight per foot pressure, spans, joint type and flange data.
	7. Gasket materials.
	8. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up to date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of piping work submit mylar tracings showing the actual in place installation of all piping and equipment ...


	1.4   PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery of Materials:
	1. Deliver materials to the site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the site.  CONTRACTOR shall notify ENGINEER if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair damage to new con...

	B. Storage of Materials:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.


	1.5   JOB CONDITIONS
	A. Protection:  Properly plug or cap the open ends of all piping at the end of each day’s work or other stopping point through construction.  Piping shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.

	1.6   GENERAL REQUIREMENTS
	A. The Drawings accompanying these Specifications show the general arrangement and extent of work to be done, but the exact location and arrangement of all parts shall be determined as the work progresses, to conform in the best possible manner with...
	B. The Drawings are intended as an indication of the arrangement of equipment, ducts, valves, etc., and are as nearly correct as can be determined in advance of the actual construction of the Work.  It must however, be understood that the piping, equ...
	C. The connections indicated to the various units are particularly intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequat...
	D. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, or if piping or ductwork can be run to better advantage and at the same time accomplish as good or better re...
	E. The Drawings preclude indicating thereon, all offsets, fittings, accessories and details, which may be required.  CONTRACTOR shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the ...


	PART 2 -  PRODUCTS
	2.1   PIPING
	A. Steel Pipe:
	1. Pipe:
	a. Reference: Pipe sizes 2-inches to 24-inches ASTM A53, Type S, Schedule 40, Grade B.
	b. Reference: Pipe sizes less than 2-inches: ASTM A106, Schedule 40.
	c. Weight:  Schedule 40.d. Finish:  Black.
	d. Piping 2-inches and larger shall conform to ASTM A53.
	e. Piping 1 1/2-inches and smaller shall conform to ASTM A106.
	f. End Connections:
	1) Schedule 40:  Up to 1-1/2-inch size, may be threaded/
	2) Schedule 40:  2-inch and larger shall be welded; weld end (API 1104, ASME Section IX Boiler and Pressure Vessel Code.  Connections to regulators, valves, meters with flanged ends shall be flanged).


	2. Fittings:
	a. Threaded:
	1) Reference:  ANSI B16.33, 150 pound.
	2) Material:  Malleable iron.
	3) Finish:  Black.

	b. Welded:
	1) Reference ANSI B16.9.
	2) Material:  Wrought steel.
	3) Finish:  Black.


	3. Unions:
	a. Threaded:  Malleable iron, FS WW-U-531, Class 1, Type B.

	4. Joint Compound:
	a. Material:  Resistant to the action of liquefied petroleum gas or natural gas.

	1. Insulating couplings, Dresser, a steel body with gaskets and retainer cups.
	5.
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	2.2   materials:
	A. Dielectric Couplings:
	1. Manufacturer:  Provide products of one of the following:
	a. Epco Sales Incorporated.
	b. Watts Regulator Company.
	c. Or equal.

	2. Type:  Union.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  NAMEPLATES AND MARKINGS
	A. All pipeline materials shall be stamped, marked or identified with the following:
	1. Name of manufacturer.
	2. Pipe size.
	3. Material.
	4. Wall thickness.
	5. Rating.


	2.4   FINISH
	A. Exposed Piping:  Painting shall conform to Specification Section 09 9100.
	1. A coat of rust inhibitive primer in conformance with Specification Section 09 91 00 shall be applied before painting the exterior of the pipe.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from ENGINEER when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts to Engineer attention for direction.
	4. Do not modify structures to facilitate installation of piping unless specifically approved by ENGINEER.
	5. Installation to conform to requirements of all local and state codes.
	1.
	6. Unions shall be provided for all screwed piping at connections to equipment and at convenient locations to permit disassembly of piping.
	7. All connections between ferrous and non-ferrous piping materials shall be made with dielectric couplings.
	8. Wherever changes in sizes of piping occur, changes shall be made with reducing fittings.  The use of bushings is not permitted unless otherwise shown.
	9. All pipes passing through ceilings and walls in finished rooms shall have escutcheon plates.
	10. All underground piping shall be coated with 2 coats of coal tar enamel.
	1.
	1.
	11. Compressed air service lines shall pitch towards the compressor, where possible.
	12. All compressed air in building shall be straight, free from traps and unnecessary bends and conform to building construction.  Piping shall be graded 1" in 40 feet to be provided for drainage of moisture, by 6" drip legs in accessible locations at...


	1.1
	1.1
	1.1
	3.2  FIELD QUALITY CONTROL
	A. Field Tests
	1. Test pipe system per the requirements of Specification Section 22 10 63.
	2. Fill all systems and fully test all equipment, valves, etc. in operation.
	3. Check for excessive vibration while all systems are operating.
	4. Installed systems and components will not be released to OWNER unless all systems have been tested and approved by the ENGINEER.

	B. Inspection:
	1. Examine areas to receive piping, valves and accessories for:
	a. Defects that adversely affect execution and quality of Work.
	b. Deviations beyond allowable tolerances for piping, valves and accessories.
	c. Start work only when conditions are satisfactory.

	2. The ENGINEER reserves the right to reject and/or authorize replacement of piping and accessories found to be defective.


	3.3   ADJUSTING & CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, etc. to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from piping in preparation for painting.
	3. Remove and dispose of all debris and waste from the site resulting from installation.


	3.4   MATERIAL SCHEDULES
	A. Piping:
	1. Use types of pipe and fittings as specified below unless otherwise specified or shown.
	1. All exposed compressed air piping within the interior of a building or run within a chase or shaft shall be Schedule 40 black steel.
	2.
	3. Use "butt welded" fittings for welded steel pipe connections.


	3.5   PAINTING
	A. All piping shall be painted in accordance with Specification Section 09 91 00.
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	22 33 00 - Domestic Water Heaters
	22 40 00 - Plumbing Fixtures
	PART 1 - GENERAL

	23 05 29 - Hangers and Supports for HVAC Ductwork, Piping, and Equipment
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install hangers and supports complete with required appurtenances for HVAC ductwork, piping, and equipment.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the hangers and supports for HVAC ductwork, piping, and equipment Work.

	C. Related Sections:
	1. Section 03 60 00, Grouting.
	2. Section 05 05 33, Anchor Systems.
	3. Section 05 50 13, Miscellaneous Metal Fabrications.


	1.2  REFERENCES
	A. American National Standards Institute (ANSI).
	1. ANSI B1.1 – Unified Inch Screw Threads (ASME B1.1).

	B. American Society of Civil Engineers (ASCE).
	1. ASCE 7 – Minimum Design Loads for Buildings and Other Structures.

	C. American Society for Testing and Materials (ASTM).
	1. ASTM A36/A36M – Standard Specification for Carbon Structural Steel.
	2. ASTM A47/A47M – Standard Specification for Ferritic Malleable Iron Castings.
	3. ASTM A123/A123M – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	4. ASTM A153/A153M – Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	5. ASTM A307 – Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	6. ASTM A575 – Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades.
	7. ASTM A668/A688M – Standard Specification for Steel Forgings, Carbon and Alloy, for General Industrial Use.

	D. American Welding Society (AWS).
	1. AWS B2.1 – Specification for Welding Procedure and Performance Qualification.

	E. Federal Specifications (FS).
	1. FS WW-H-171 – Hangers and Supports, Pipe.

	F. Manufacturers Standardization Society (MSS).
	1. MSS SP 58 – Pipe Hangers and Supports-Materials, Design and Manufacture.
	2. MSS SP 69 – Pipe Hangers and Supports - Selection and Application.

	G. National Fire Protection Association (NFPA).
	1. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.

	H. Sheet Metal and Air Conditioning Contractors National Association (SMACNA).
	1. HVAC Duct Construction Standards – Metal and Flexible.
	2. Seismic Restraint Manual: Guidelines for Mechanical Systems.
	3. Thermoset FRP Duct Construction Manual.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Equipment shall be manufactured in the United States.

	2. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the State of Ohio and experienced in providing engineering services of the kind indicated.
	b. Submit qualifications data.
	c. Responsibilities include but are not necessarily limited to:
	1) Carefully reviewing system performance and design criteria stated in the Contract Documents.
	2) Preparing written requests for clarifications or interpretations of performance or design criteria for submittal to Engineer by Contractor.
	3) Preparing or supervising the preparation of design calculations and related drawings, Shop Drawings, testing plan development, test-result interpretation and a comprehensive engineering analysis verifying compliance of the system with the requireme...
	4) Signing and sealing all calculations and design drawings, and Shop Drawings.
	5) Certifying that:
	a) it has performed the design of the system in accordance with the performance and design criteria stated in the Contract Documents, and
	b) the said design conforms to all applicable local, state and federal codes, rules and regulations, and to the prevailing standards of practice.



	3. Installer:
	a. Engage an experienced installer to perform the work of this Section who has specialized in installing hangers and supports for HVAC ductwork, piping, and equipment similar to that required for this Project and who is acceptable to manufacturer.
	b. Submit name and qualifications to Engineer along with the following information on a minimum of three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the hangers and supports for HVAC ductwork, piping, and equipment.
	3) Amount of area installed.


	4. Welding:
	a. Qualify processes and operators in accordance with AWS B2.1 as appropriate for material to be welded.
	b. Provide certification that operators employed on or to be employed for the Work have satisfactorily passed AWS qualification tests within previous 12 months.  Ensure that all certifications are current.


	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single hangers and supports for HVAC ductwork, piping, and equipment manufacturer.
	2. Require the hangers and supports for HVAC ductwork, piping, and equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the hangers and supports for HVAC ductwork, piping, and equipment manufacturer.

	C. Regulatory Requirements:
	1. International Building Code (IBC).
	2. National Fire Protection Association (NFPA).
	3. Local and State Building Codes and Ordinances.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, and installation details.
	b. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	c. Drawings showing floor supported components and installation arrangement.

	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	f. Other technical data related to specified material and equipment as requested by Engineer.

	3. Delegated Design Submittals:
	a. 1/4-inch scale HVAC ductwork, piping, and equipment layouts, dimensioned to show length of runs, with all expansion joints, alignment guides, anchors and appurtenances required for proper control of HVAC ductwork, piping, and equipment forces.  The...
	b. All drawings, design calculations, and a letter indicating that the hanger and support systems have been properly designed shall be signed and sealed by a registered professional engineer legally qualified to practice in the State of Ohio.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports.

	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the equipment.
	b. Installation Data.

	3. Source Quality Control Submittals:
	a. Factory test reports.

	4. Qualifications Statements:
	a. Manufacturer, when requested by Engineer.
	b. Professional Engineer, when requested by Engineer.
	c. Installer, when requested by Engineer.
	d. Welding, when requested by Engineer.



	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of that Work.
	3. Comply with manufacturer’s recommendations for rigging of equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...



	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Seismic Requirements:
	a. All HVAC ductwork, piping, and equipment shall be provided with seismic restraints in accordance with the SMACNA Seismic Restraint Manual: Guidelines for Mechanical Systems, latest edition.
	b. Seismic restraints shall be designed in accordance with the seismic provisions of the International Building Code (IBC) and ASCE 7 in conjunction with the current Ohio Building Code to the extent that the most stringent provisions are utilized in d...
	c. Refer to the Structural Drawings for site and structure specific seismic design criteria.

	2. Designs generally accepted as exemplifying good engineering practice and using stock or production parts shall be utilized wherever possible.
	3. Accurate weight balance calculations shall be made to determine the required force at each hanger and support location and the weight load at each force concentration point.
	4. Hangers and supports shall be capable of supporting and restraining HVAC ductwork, piping, and equipment in all conditions of operation.  They shall allow free expansion and contraction, and prevent excessive stress resulting from transferred weigh...
	5. Hangers and supports shall be designed so that they cannot become disengaged by movements of the supported HVAC ductwork, piping, and equipment.
	6. Rod length shall be limited to a maximum length of eight linear feet.
	7. HVAC ductwork, piping, and equipment that cannot be hung by rod and hanger arrangement shall be floor or wall supported.
	8. All structural components shall be designed based on static and dynamic loads imposed by the supported HVAC ductwork, piping, and equipment and shall include a safety factor of 2 for the yield strength.  Minimum angle sizes shall be 2-inch x 2-inch...
	9. Load ratings, materials and installation shall be consistent with the recommendations from the latest edition of MSS SP 58, MSS SP 69, and FS WW-H-171.
	10. Hanger and support design calculations for all HVAC ductwork, piping, and equipment shall be signed and sealed by a registered professional engineer legally qualified to practice in the State of Ohio.


	2.2  MANUFACTURERS
	A. Manufacturer: Provide product of one of the following:
	1. Erico International Corporation.
	2. Anvil International.
	3. Or equal.


	2.3  details of construction
	A. Materials:
	1. Hangers, supports, restraints, and appurtenances located in corrosive areas shall be Type 316 stainless steel.
	2. Hangers, supports, restraints, and appurtenances located in non-corrosive or dusty areas shall be hot dipped galvanized steel in accordance with ASTM A123/A123M and ASTM A153/A153M.
	3. Hangers, supports, restraints, and appurtenances located outdoors shall be Type 316 stainless steel.
	4. Steel used for the support of uninsulated copper piping or plastic piping shall be PVC coated.
	5. Refer to the Corrosive and Non-Corrosive Area Designation Table shown on the Drawings for a list of these areas.

	B. Components of hangers and supports shall conform to the following:
	1. Bolts:  ASTM A307, Grade A, unless otherwise specified below.
	2. Forgings:  ASTM A668/A688M.
	3. Malleable Iron:  ASTM A47/A47M.
	4. Rods and Bars:  ASTM A575.
	5. Threads:  Unified Screw Threads, Class 2A and 2B, ANSI B1.1.
	6. Structural Steel:  ASTM A36/A36M.

	C. Hanger Attachments:  The following types of attachments shall be considered acceptable:
	1. Adjustable Steel Clevis:  FS WW-H-171E, Type 1.
	2. Steel Double Bolt Pipe Clamp:  FS WW-H-171E, Type 3.
	3. Steel Pipe Clamp:  FS WW-H-171E, Type 4.
	4. Adjustable Swivel Pipe Ring:  FS WW-H-171E, Type 6.
	5. Adjustable Steel Band Hanger:  FS WW-H-171E, Type 7.
	6. Riser Clamp:  FS WW-H-171E, Type 8.
	7. Light-Duty Clevis Hanger:  FS WW-H-171E, Type 12.
	8. Long Clips:  FS WW-H-171E, Type 26.
	9. Offset J-Hooks:  FS WW-H-171E, Type 27.
	10. Steel Pipe Covering Protection Saddle:  FS WW-H-171E, Type 40A.
	11. Insulation Protection Shield:  FS WW-H-171E, Type 41.
	12. Pipe Saddle Support:  FS WW-H-171E, Type 37.
	13. Pipe Stanchion Saddle:  FS WW-H-171E, Type 38.
	14. Pipe Saddle Support with Base:  FS WW-H-171E, Type 36.
	15. Adjustable Roller Hanger:  FS WW-H-171E, Type 42.

	D. Structural Attachments:  The following types of attachments shall be considered acceptable:
	1. Side Beam Clamp:  FS WW-H-171E, Type 20.
	2. Center I-Beam Clamp:  FS WW-H-171E, Type 21.
	3. Welded Steel Bracket:  FS WW-H-171E, Types 32 and 33.
	4. Side Beam Bracket:  FS WW-H-171E, Type 35.

	E. Hanger Rod Attachments:  Use as required to complete assembly:
	1. Forged Steel Clevis:  FS WW-H-171E, Type 14.
	2. Adjustable Turnbuckle:  FS WW-H-171E, Type 15.
	3. Forged Steel Welders Eye Nut:  FS WW-H-171E, Type 17.

	F. Concrete anchorage shall be provided in accordance with Section 05 05 33, Anchor Systems.
	G. Structural steel shall be provided in accordance with Section 05 12 00, Structural Steel Framing.
	H. Miscellaneous metal fabrications shall be provided in accordance with Section 05 50 13, Miscellaneous Metal Fabrications.

	2.4  SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label or equal.
	b. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that the package meets the specified performance requirements including manufacturer’s data report.




	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  PREPARATION
	A. Surface Preparation:
	1. Attachment to hollow core slabs or double tee slabs shall be provided in accordance with details shown on the structural drawings to prevent damage to pre-stressing strands.


	3.3  INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from Engineer in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by Engineer.
	4. Installation to conform to requirements of all local and state codes.

	B. Ductwork:
	1. The construction and installation of hangers and supports for ductwork shall conform to the recommendations given in the SMACNA HVAC Duct Construction Standards, the SMACNA Seismic Restraint Manual, and the SMACNA Thermoset FRP Duct Construction Ma...
	2. Hanger rods shall have threaded ends.
	3. All ductwork shall be supported from trapeze type hangers.  No sheet metal duct hangers or straps will be allowed.
	4. A pair of rods shall be provided at each duct support point.
	5. For nonmetal ductwork, there shall be not less than a 1/4-inch buildup of FRP over the duct at each support.  Each support shall be furnished with a 1/8-inch thick Teflon sheet to shield the duct from the support.

	C. Piping:
	1. Insulated pipes with vapor barriers shall have an insulation protection shield conforming to FS WW-H-171E, Type 41 tack-welded to hanger.
	2. Insulated pipes without vapor barriers shall have a steel protection saddle conforming to FS WW-H-171E, Type 40A.
	3. All uninsulated copper piping shall be supported by plastic coated steel pipe attachments.
	4. All piping shall be braced as required, to prevent sway in any direction.
	5. All insulated piping 3-inch diameter and larger shall be supported by roller hangers conforming to FS WW-H-171E, Type 42.
	6. Additional supports shall be placed immediately adjacent to any change in direction.
	7. Supports for Vertical Piping:
	a. Provide riser clamp placed under hub, fitting or coupling with approved solid bearing on steel sleeve at each floor level.
	b. Where riser clamps are used with plastic piping they shall be modified so as not to exert any compressive forces on the pipe.
	c. Support spacing shall not exceed code requirements.

	8. Allow clearances for expansion and contraction of piping.

	D. Anchorages and Base Plates:
	1. Provide anchorages in new or existing concrete, as applicable, in accordance with equipment manufacturer’s recommendations and the Contract Documents.  Install anchors in accordance with Section 05 05 33, Anchor Systems.
	2. Where used, pour concrete bases up to one inch below equipment baseplate or support leg as applicable.  Base with equipment mounted shall then be accurately shimmed to grade and spaces between filled with non-shrink grout in accordance with Section...


	3.4  ADJUSTING
	A. Adjust all equipment for proper settings.

	3.5  CLEANING
	A. Thoroughly clean all equipment and accessories prior to installation.
	B. Remove all dirt, rust, dust, etc. from equipment and accessories after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.6  SCHEDULES
	A. Hangers and Supports for Ductwork:
	1. Spacing:
	a. Ductwork shall be supported at distances not exceeding the spacing specified below:
	1) Metal Ductwork:
	a) Maximum Spacing:  10 feet.

	2) Flexible and Other Factory-Made Ductwork (such as FRP):
	a) Maximum Spacing:  In accordance with the manufacturer’s installation instructions.



	2. Hanger Rod Sizes:
	a. Hanger rods shall be sized based on static and dynamic loads imposed by the supported ductwork and shall include a safety factor of 2 for the yield strength.
	b. Rod load shall not exceed rod manufacturer’s recommended capacity.


	B. Hangers and Supports for Piping:
	1. Spacing:
	a. Piping shall be supported at distances not exceeding the spacing specified below or in accordance with MSS SP 69:
	1) Copper Tube:
	a) Maximum Horizontal Spacing:  6 feet.
	b) Maximum Vertical Spacing:  10 feet.

	2) Copper Pipe:
	a) Maximum Horizontal Spacing:  12 feet.
	b) Maximum Vertical Spacing:  10 feet.

	3) Steel Pipe:
	a) Maximum Horizontal Spacing:  12 feet.
	b) Maximum Vertical Spacing:  15 feet.



	2. Hanger Rod Sizes:
	a. Hanger rods shall be sized based on static and dynamic loads imposed by the supported piping and shall include a safety factor of 2 for the yield strength.
	b. Rod load shall not exceed rod manufacturer’s recommended capacity.


	C. Hangers and Supports for HVAC Equipment:
	1. Provide spacing and hanger rod sizes in accordance with equipment manufacturer’s installation instructions.
	2. Hanger rods for HVAC equipment shall be steel rods with threaded ends. All thread type hanger rods will not be allowed.




	23 05 93 - Testing, Adjusting, and Balancing for HVAC
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified, and required to perform the testing, adjusting, and balancing for HVAC as specified herein.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the testing,

	C. Related Sections:
	1. Section 10 14 00, Signage.
	2. Section 23 09 00, Instrumentation and Control for HVAC.


	1.2  REFERENCES
	A. Associated Air Balance Council (AABC).
	1. AABC National Standards for Total System Balance.

	B. American National Standards Institute/American Industrial Hygiene Association (ANSI/AIHA).
	1. ANSI/AIHA Z9.5 – Laboratory Ventilation.

	C. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	1. ASHRAE Handbook – Fundamentals.

	D. National Environmental Balancing Bureau (NEBB).
	1. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

	E. Sheet Metal and Air Conditioning Contractors National Association (SMACNA).
	1. SMACNA HVAC Systems – Testing, Adjusting & Balancing Handbook.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Balancer:
	a. Engage an experienced balancer to perform the work of this Section who has specialized in testing, adjusting, and balancing for HVAC systems similar to that required for this Project.
	b. Minimum of five years of experience in testing, adjusting, and balancing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	c. Submit name and qualifications to Engineer along with the following information on a minimum of five successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the testing, adjusting, and balancing for HVAC Work.
	3) Amount of area tested, adjusted, and balanced.
	4) Biographical information on employee proposed to directly supervise the testing, adjusting, and balancing Work.



	B. Regulatory Requirements:
	1. Associated Air Balance Council (AABC).
	2. National Electrical Code (NEC).
	3. National Environmental Balancing Bureau (NEBB).
	4. National Fire Protection Association (NFPA).
	5. Underwriters Laboratories Inc. (UL).
	6. Local and State Building Codes and Ordinances.
	7. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Valve Charts:
	1) Frame and Glazing: 1/8-inch sheet acrylic in 8-1/2 by 11-inch extruded aluminum frame.
	2) Charts shall be typed with the following information for each valve:
	a) Valve identification number.
	b) Valve location.
	c) Valve use.
	d) Valve size.
	e) Manufacturer’s name and model.



	2. Product Data:
	a. Data sheets with name of devices, manufacturer’s name, model number, latest date of calibration, and correction factors for each testing, adjusting, and balancing instruments.
	b. Other technical data related to specified material and equipment as requested by Engineer.

	3. Samples:
	a. Valve tags with sample identification lettering.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certification by National Environmental Balancing Bureau (NEBB), Association Air Balance Council (AABC), or equal.

	2. Source Quality Control Submittals:
	a. Specimen copies of report forms for Engineer’s review and approval.
	1) Forms shall be 8-1/2 by 11-inch paper for loose-leaf binding, with blanks for certification of report and listing all required testing, adjusting, and balancing requirements and ratings.


	3. Field Quality Control Submittals:
	a. Written startup and field test reports presenting results of required field testing, adjusting, and balancing.
	1) Certified reports shall be in typed format on approved forms imprinted with the company’s name.
	2) Reports shall include procedure outline used to test, adjust, and balance the systems and the types of instruments used.
	3) Minimum three certified copies of testing, adjusting, and balancing reports to the Engineer for review.
	4) Reports must be submitted to Engineer and Owner for approval prior to Owner’s acceptance for responsibility.


	4. Qualifications Statements:
	a. Balancer, when requested by Engineer.


	C. Closeout Submittals: Submit the following:
	1. Maintenance Contracts:
	a. Maintenance and Repair:
	1) Provide all labor, tools, and equipment to provide a Preventive Maintenance Program and make repairs for all equipment and controls during the One Year Correction Period after the Final Acceptance by Owner.  Contractor shall provide the following s...
	a) Receive calls for all problems and take steps to immediately correct deficiencies, which may exist.
	b) Provide a monthly inspection of all equipment, and record the findings on a checklist hereinafter specified.
	c) Provide a Preventive Maintenance Schedule for the principle items of equipment.
	d) Respond to Owner and make repairs for all equipment and controls within 24-hours of notification by Owner.


	b. Check List:
	1) Provide a checklist and post a copy of it, where directed by the Owner.
	2) Include each piece of equipment specified or shown.
	3) Provide four columns for required quarterly inspections.
	4) Provide columns for the following:
	a) Equipment condition.
	b) Equipment operation.
	c) Equipment lubrication.
	d) Preventive maintenance.

	5) Preventive maintenance shall be performed in accordance with the manufacturer’s recommendations and accepted practice.


	2. Operations and Maintenance Data:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.



	1.5  site conditions
	A. Environmental Requirements:
	1. Testing, adjusting, and balancing for HVAC shall be performed when outside ambient conditions are approximate to the local ASHRAE Handbook – Fundamentals design conditions (12.4 degrees F for heating and 90.2 degrees F for cooling) for all heating ...



	PART 2 -  PRODUCTS
	2.1  equipment performance
	A. Equipment Description:
	1. Air Balance Instruments:
	a. Provide all velometers, anemometers, pitot tubes, differential air pressure gages, manometers, hook gages, static pressure probe units, and all other instruments and accessories as required to perform all air balance tests of HVAC equipment, ducts,...
	b. Flow-measuring hoods (manufactured, not fabricated) shall be acceptable for measurement of ceiling diffuser performance only.

	2. Hydronic Balance Instruments:
	a. Provide manometers, pressure gages, and all other instruments and accessories as required to perform all hydronic balance tests of HVAC equipment, piping, etc.

	3. System Performance Measuring Instruments:
	a. Provide insertion thermometers, sling psychrometers, tachometers, revolution counters, clamp-on volt-ammeter recorders, and other instruments as required to measure all facets of the complete HVAC system performance.


	B. Performance Criteria:
	1. Instrumentation shall be in accordance with NEBB, AABC, or SMACNA requirements and shall be calibrated to the accuracy standards demanded by these organizations.


	2.2   accessories
	A. Balancing Sheaves and Belts:
	1. Balancing sheaves and belts shall be provided for all belt driven equipment.
	2. Sheaves and belts shall be provided to match construction and duty provided by the equipment manufacturer.
	3. Equipment sheaves and belts replaced or not required to achieve balancing shall be submitted to the Owner as spare parts.


	2.3  identification
	A. All equipment and component identification, including valve tags, shall be provided in accordance with Section 10 14 00, Signage.


	PART 3 -  EXECUTION
	3.1  inspection
	A. Heating, ventilating and air conditioning equipment and components shall be completely installed and in continuous operation, as required, to accomplish the testing, adjusting and balancing Work specified.
	B. Inspect all HVAC equipment and components for proper operation prior to testing, adjusting and balancing.
	1. Fan Belt Deflection:  Not less than 1/4-inch or more than 1/2-inch.
	2. Finned Coils:  Plate type fins shall be combed out with a fin comb for the appropriate fin spacing. Helical fins shall be straightened with blunt bladed instrument.

	C. Pre-Startup Inspection:
	1. Verify proper equipment mounting and setting.
	2. Verify that control, interlock and power wiring is complete.
	3. Verify alignment of motors and drives.
	4. Verify proper piping connections and accessories.
	5. Verify that lubrication is completed.

	D. First Run Observations:
	1. Verify direction of rotation.
	2. Verify setting of safety controls.
	3. Monitor heat build-up in bearings.
	4. Check motor loads against nameplate data.

	E. Equipment Check:
	1. Verify proper overload heater sizes.
	2. Verify function of safety and operating controls.
	3. Verify proper operation of equipment.
	4. Report on inspection, observation and checking procedures.

	F. Promptly report defects which may affect the Work to Engineer.
	G. Should corrective measures caused by faulty installation require re-testing, adjusting and balancing, such Work shall be at no additional cost to the Owner.

	3.2  application
	A. General:
	1. Test, adjust, and balance all systems, ductwork, piping, etc. and their control systems in accordance with the AABC National Standards for Total System Balance, NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems, SMA...
	2. Contractor shall provide all necessary instruments, tools, ladders, etc. to complete all testing, adjusting, and balancing Work.
	3. Contractor shall assume full responsibility for safe keeping of all instruments, tools, ladders, etc. during the course of the Work.
	4. Contractor shall be solely responsible for the protection and safeguarding of the Work and shall provide every protection against accidents, injury, and damage to persons and property.
	5. Contractor shall keep dust, dirt, and debris to an absolute minimum and reinstall all removed ceiling components to their original positions at the end of each day’s Work.
	6. Contractor shall be fully responsible for removal and reinstallation of ceiling system and replacement of any component damaged.
	7. Contractor shall install additional access panels at no extra cost to the Owner, as is required to gain access to equipment concealed above ceilings, behind walls, or any other concealed space.
	8. Systems shall be tested, adjusted, and balanced with clean filters and strainers.
	9. Where equipment is provided with a variable speed controller (VSC) or variable frequency drive (VFD), balance the equipment first with the VSC or VFD and then with balancing dampers (air systems) or valves (hydronic systems).  All systems shall be ...

	B. Air Systems:
	1. Preliminary:
	a. Identify and list size, type and manufacturer of all equipment to be tested, including air terminals.

	2. Central Systems:
	a. Test rpm for all equipment, including adjusting of each fan, air handling unit, and air conditioning unit to design requirements within the limits of mechanical equipment provided.
	b. Test and record motor voltages and running amperes including motor nameplate data, and starter heater ratings for each unit as listed above.
	c. Make pitot tube traverse of main supply, exhaust and return ducts, determine airflow at all fans and units and adjust fans and units to within five percent of design requirements.
	d. Test and record system static pressure, suction and discharge.
	e. Test and adjust system for design outside air, (cfm).
	f. Test and adjust system for design recirculated air, (cfm).
	g. Test and record heating apparatus entering air temperatures, (dry bulb).
	h. Test and record cooling apparatus entering air temperatures, (dry bulb and wet bulb).
	i. Test and record heating apparatus leaving air temperatures, (dry bulb).
	j. Test and record cooling apparatus leaving air temperatures, (dry bulb and wet bulb).
	k. Record all fan and air handling unit speeds.
	l. Record air quantity delivered by each fan and air-handling unit.

	3. Distribution:
	a. Sheave and belt replacement shall be provided as the first means of accomplishing the balancing Work before volume dampers are adjusted from their initial open positions.
	b. Adjust volume dampers, control dampers, splitter dampers, etc., to proper design airflow in main ducts, branch ducts, and zones.

	4. Air Terminals:
	a. Identify each air terminal as to location and determine required flow reading.
	b. Test and adjust each air terminal to within tolerance of design requirements as listed below.
	1) Positive Zones:
	a) Diffusers and Supply Air Terminals:  0 percent to +10 percent.
	b) Exhaust and Return Air Terminals:  0 percent to -10 percent.

	2) Negative Zones:
	a) Diffusers and Supply Air Terminals:  0 percent to -10 percent.
	b) Exhaust and Return Air Terminals:  0 percent to +10 percent.

	3) Neutral Zones:
	a) All Air Terminals: -10 percent to +10 percent.


	c. Test procedure on air terminals shall include recording comparison of required airflow and observed airflow, adjustment of terminal, and recording of final airflow.
	d. Adjust flow patterns from air terminal units to minimize drafts to the extent that the design and equipment permits.

	5. Verification:
	a. Prepare summation of readings of observed airflow for each system, compare with required airflow, and verify that duct losses are within specified allowable range.
	b. Verify design airflow at fans as described above.
	c. If determined that the air system has not been properly balanced, Contractor shall rebalance and recheck all equipment and components in the presence of the Engineer and as accepted by the Engineer.


	C. Automatic Temperature Control System:
	1. In cooperation with Section 23 09 00, Instrumentation and Control for HVAC, and the control manufacturer’s representative, set and adjust automatically operated devices to achieve required sequence of operations.
	2. Testing organization shall verify all controls for proper calibration and list those controls requiring adjustment by control system installer.


	3.3  field quality control
	A. Balancer’s Services:
	1. Provide a qualified, factory-trained service person to perform the following:
	a. After HVAC equipment installation, inspect and adjust equipment, verify proper operation, and assist with field testing.
	b. Instruct operations and maintenance personnel in operation and maintenance of the equipment.

	2. Balancer’s service person shall make visits to the Site as follows:
	a. First visit shall be for checking completed installation, start-up of system; and performing field testing.  Minimum number of hours on-Site: 4 hours.
	b. Second visit shall be to instruct operations and maintenance personnel.
	1) Furnish services of balancer’s qualified, factory-trained specialists to instruct operations and maintenance personnel in recommended operation and maintenance of equipment.
	2) Training requirements, duration of instruction, and qualifications shall be in accordance with Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	3) Number of hours on-Site shall be in accordance with Section 01 79 23, Instruction of Operations and Maintenance Personnel.

	c. Technician shall revisit the Site as often as necessary until installation is acceptable.

	3. All costs, including expenses for travel, lodging, meals and incidentals, and cost of travel time, for visits to the Site shall be included in the Contract Price.


	3.4   schedules
	A. Test, adjust, and balance the air terminal devices, ductwork, and their control systems associated with the following HVAC equipment:
	1. SMB-HVAC-1.
	2. SMB-EF-1.
	3. SMB-EF-2.
	4. SMB-EF-3.
	5. SMB-EF-4.
	6. SMB-EF-5.
	7. SMB-RF-1.
	8. Clothes dryer vent fan; set up per manufacturer’s installation requirements. No duct penetrations, no balancing.




	23 07 13 - Duct Insulation
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install duct insulation complete with accessories.
	2. This Work also includes:
	a. Repairing all existing duct insulation in all areas that is damaged or displaced due to new construction by Contractor with materials and procedures identical to the existing duct insulation.


	B. Coordination:
	1. Duct insulation shall not be installed until ductwork has been field tested and approved by Engineer.
	2. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the duct insulation Work.

	C. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 10 14 00, Signage.


	1.2  REFERENCES
	A. American Society for Testing and Materials (ASTM).
	1. ASTM E84 – Standard Test Method for Surface Burning Characteristics of Building Materials.
	2. ASTM C411 – Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.

	B. National Fire Protection Association (NFPA).
	1. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.
	2. NFPA 90B – Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.
	3. NFPA 255 – Standard Method of Test of Surface Burning Characteristics of Building Materials.

	C. Underwriters Laboratories Inc. (UL).
	1. UL 181 – Factory-Made Air Ducts and Air Connectors.
	2. UL 723 – Test for Surface Burning Characteristics of Building Materials.


	1.3  DEFINITIONS
	A. Concealed spaces – spaces in which ductwork are installed and are withdrawn or removed from observation or kept from plain sight.  Spaces above hung ceiling are examples of concealed spaces.
	B. Exposed spaces – spaces in which ductwork are installed and laid open to view; unconcealed.  All outdoor locations shall be considered exposed spaces.

	1.4  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar material and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Material shall be manufactured in the United States.

	2. Installer:
	a. Engage an experienced installer to perform the work of this Section who has specialized in installing duct insulation similar to that required for this Project and who is acceptable to manufacturer.
	b. Submit name and qualifications to Engineer along with the following information on a minimum of three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the duct insulation.
	3) Amount of area installed.



	B. Regulatory Requirements:
	1. National Fire Protection Association (NFPA).
	2. Underwriters Laboratories Inc. (UL).
	3. Local and State Building Codes and Ordinances.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.


	1.5  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, and installation details.

	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all material.
	b. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	c. Other technical data related to specified material and equipment as requested by Engineer.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports:
	1) UL Label.


	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the material.
	b. Installation Data.

	3. Source Quality Control Submittals:
	a. Factory test reports.

	4. Qualifications Statements:
	a. Manufacturer, when requested by Engineer.
	b. Installer, when requested by Engineer.



	1.6  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all material in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to material or components.  Replace lost material or components and repair damage...



	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Design Criteria:
	1. All insulation systems including covering, mastics, adhesives, sealers and facings shall have the following Fire Hazard Classifications in accordance with ASTM E84 or UL 723:
	a. Flame Spread Index: 25 maximum.
	b. Smoke Developed Index: 50 maximum.

	2. All insulation systems shall not flame, glow, smolder or smoke when tested in accordance ASTM C411 at service temperature of 250 degrees F.
	3. All insulation systems shall meet fire safety standards NFPA 90A, 90B, and 255 where applicable.

	B. Performance Criteria:
	1. Acoustical thermal insulation used as internal insulation and exposed to the airstream in ducts shall be shown to be durable when tested in accordance with UL 181.


	2.2  MANUFACTURERS
	A. Manufacturer: Provide product of one of the following:
	1. CertainTeed.
	2. Johns Manville.
	3. Owens Corning.
	4. Or equal.


	2.3  details of materials
	A. Flexible Thermal Insulation:
	1. Type:  Flexible fiberglass blanket with vapor barrier facing.
	2. Density:  Minimum one pound per cubic foot.
	3. Facing:  Foil-Scrim-Kraft (FSK).
	4. Thermal Conductivity:  Maximum 0.27 Btu-in/hr-ft2-degree F at 75 degrees F mean temperature.
	5. Water Vapor Transmission: Maximum 0.05 perm.

	B. Rigid Thermal Insulation:
	1. Type:  Rigid fiberglass board with vapor barrier facing.
	2. Density:  Minimum six pound per cubic foot.
	3. Facing:  Foil-Scrim-Kraft (FSK).
	4. Maximum Thermal Conductivity:  0.22 Btu-in/hr-ft2-degree F at 75 degrees F mean temperature.
	5. Water Vapor Transmission: Maximum 0.05 perm.

	C. Acoustical Thermal Insulation:
	1. Type:  Rigid fiberglass duct liner board with black mat surface and antimicrobial coating.
	2. Density:  Minimum three pound per cubic foot.
	3. Thermal Conductivity:  Maximum 0.23 Btu-in/hr-ft2-degree F at 75 degrees F mean temperature.


	2.4  accessories
	A. Stainless Steel Protective Jacketing:
	1. Product and Manufacturer: Provide one of the following:
	a. Model Strap-On, as manufactured by Pabco-Childers Metals.
	b. Model Insul-Mate, as manufactured by RPR Products, Inc.
	c. Or equal.

	2. Material:  Smooth Type 316 stainless steel, Standard 2B mill finish.
	3. Thickness:  0.016-inch.
	4. Moisture Retarder:  3-mil thick coextrusion of polyethylene and DuPont’s Surlyn.
	5. Fastening:  Continuous modified Pittsburgh Z-lock longitudinal seam with self-gauging 2-inch built-in overlap.
	6. Bands:  1/2-inch stainless steel bands with wing seals.
	7. Fittings:
	a. Type:  Pre-fabricated Type 316 stainless steel fittings.
	b. Thickness:  0.016-inch.



	2.5  finishing
	A. Field Primer and Finish Coats:
	1. All rigid thermal insulation exterior surfaces and appurtenances in exposed spaces shall receive field primer and finish coating in accordance with Section 09 91 00, Painting.  Finish color shall be selected by Engineer from standard colors.
	2. Submit notarized certification that field primer and finish coating system complies with Section 09 91 00, Painting.


	2.6  IDENTIFICATION
	A. All external duct insulation shall be legibly printed or identified at intervals not greater than 36 inches with the name of the manufacturer, the thermal resistance R-value at the specified thickness and the flame spread and smoke-developed indexe...
	B. All duct insulation identification shall be provided in accordance with Section 10 14 00, Signage.

	2.7  SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Material shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label.
	b. Factory test material to ensure that the entire package has been properly fabricated and assembled, and that the package meets the specified performance requirements including manufacturer’s data report.
	c. Flame Spread.
	d. Smoke Developed.




	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. All ductwork leaks shall be repaired prior to installation of duct insulation.
	C. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  INSTALLATION
	A. General:
	1. Install the material in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from Engineer in the event of conflict between manufacturer’s instructions and recommendations and...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of material, unless approved in writing by Engineer.
	4. Installation to conform to requirements of all local and state codes.

	B. Duct insulation shall be continuous through walls and floor openings except where walls or floors are required to be firestopped or required to have a fire resisting rating.
	C. Install insulation so as to make surfaces smooth, even, substantially flush with adjacent insulation and installed in a manner to maintain the integrity of the vapor barrier.

	3.3  CLEANING
	A. Thoroughly clean all exterior and interior surfaces of ductwork and accessories prior to installation and prior to putting into service.
	B. Remove all dirt, rust, dust, etc. from material after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.4  SCHEDULES
	A. Insulation Thicknesses:
	1. Insulation for outside air intake ductwork and ductwork located outdoor shall be minimum 2 inches thick with a minimum installed thermal resistance value of R-8.
	2. Insulation for all other ductwork shall be minimum 1-1/2 inches thick with a minimum installed thermal resistance value of R-5.

	B. Insulation Types:
	1. Flexible thermal insulation shall be used on ductwork in concealed spaces.
	2. Rigid thermal insulation shall be used on ductwork in exposed spaces.

	C. Insulation Locations:
	1. All supply, return, and exhaust ductwork and plenums including appurtenances (e.g., VAV boxes, volume dampers, diffusers, grilles, etc.) associated with air conditioning units (except those located within air conditioned spaces).
	2. All outside air intake ducts, combustion air intake ducts and plenums from the outside air intake louver, outside air intake shaft, or roof mounted intake up to the point where the duct or plenum is connected to the unit in heated or air conditione...
	3. All heated or air-conditioned ductwork located outdoors or in unheated spaces.
	4. Any additional ductwork and plenums including appurtenances where condensation may occur due to contact with surrounding atmosphere.

	D. All insulated ductwork located outdoors shall be covered with weatherproof 316 stainless steel protective jacketing.
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	23 09 00 - Instrumentation and Controls for HVAC
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install an electric/electronic system of automatic temperature controls complete with all appurtenances required for proper ope...

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the automatic temperature control system Work.

	A.
	C. Related Sections:
	1.
	1.
	1. Section 40 78 00, Panel Mounted Instruments and Devices.
	2. Division 23, Mechanical.
	3. Division 26, Electrical.

	D. General Requirements:
	1. Descriptions contained hereinafter are for guidance and to show the functions desired.  They do not describe or specify all components required to interface equipment.  All parts and equipment necessary to meet functional requirements shall be pro...
	2. Contractor shall be completely responsible for the proper operation and installation of all control systems herein specified.  Contractor shall be responsible for coordination of all interfaces with other equipment, contractors, and work specified ...
	3. Control System Design Requirements:
	a. All instrumentation and automatic temperature control system components shall be heavy duty types, designed for continuous service in a wastewater treatment plant environment.  The automatic temperature control system is to contain products from a ...
	b. All instrumentation and automatic temperature control system components shall be designed to return automatically to accurate measurement with 15 seconds upon power restoration after a power failure or when transferred to standby power supply.
	c. Surge protection shall be provided for all instruments and all other control system components, which could be damaged by electrical surges.
	d. All relays with interconnections to field devices shall be wired through terminal blocks.
	e. All panel mounted instruments, switches, and other devices shall be selected and grouped for functionality and arranged to present a coordinated appearance.
	f. All components furnished, including field and panel instruments, shall be tagged with the item number and nomenclature indicated on the Contract Documents and/or approved Shop Drawings.


	E.      Items Furnished Under this Section:
	1. Power, control, and status wiring and conduit, unless otherwise indicated or shown on Electrical Drawings.  All wiring and conduit shall be in accordance with the requirements specified in Division 26, Electrical.
	2. Thermostats.
	1.
	3. Timeclocks.
	4. Flow switches.
	5. Variable air volume (VAV) units with electric reheat.
	1.
	6. Actuator motors for motorized dampers, including linkage kits.
	7. Freezestats, duct mounted temperature sensors, including all mounting accessories and junction boxes as required.
	8. Relays, selector switches, push buttons, pilot lights, indicating lights, Hand-Off-Auto, High/Low, On/Off, and Off/Auto selector switches and all accessories located in and on the ATC panels.
	9. Motor starters where specified.
	10. Power disconnect switches where specified.
	11. Transformers where specified or required.
	12. Panels and enclosures.
	13. Minimum position switches.
	14. 24 or 120 VAC control and status wiring and conduit from ATC panel to remote devices as required.  Each system shall include all conduit and wire for a complete and functional system.
	15. 120 VAC wiring and conduit from ATC panel to 120 VAC fans. Each 120 VAC fan system shall include all conduit and wire for a complete and functional system.

	F.     Items Furnished Under Other Sections:
	1. 120 VAC and 480 VAC power and signal wiring and conduit where shown on the Electrical Drawings.
	2. Motor starters and disconnects except where specified under Division 123 are included under Division 26, Electrical.
	3. Louvers and Vents (Section 08 90 00).
	4. Factory mounted controls for air handling units and unit controllers included in other specification sections.
	5. Metal motorized control dampers (Section 23 31 13).


	1.2   references
	A. Standards referenced in this Section are listed below:
	1. Air-Conditioning, Heating, and Refrigeration Institute (AHRI).
	a. ARI 880 – Performance Rating of Air Terminals.

	2. American National Standards Institute, (ANSI).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	a. ASHRAE Standard 62.1 – Ventilation for Acceptable Indoor Air Quality.

	4. Factory Mutual, (FM).
	5. Institute of Electrical and Electronic Engineers, (IEEE).
	6. International Society of Automation, (ISA).
	7. National Electrical Code, (NEC).
	8. National Electrical Manufacturers Association, (NEMA).
	9. National Fire Protection Association, (NFPA).
	a. NFPA 79 – Electrical Standard for Industrial Machinery.
	b. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

	10. Occupational Safety and Health Administration, (OSHA).
	11. Underwriters Laboratories Inc., (UL).
	a. UL 181 – Factory-Made Air Ducts and Air Connectors.
	b. UL 268A – Smoke Detectors for Duct Application.
	c. UL 555 – Fire Dampers.
	d. UL 873 – Temperature-Indicating and -Regulating Equipment.
	e. UL 1449 – Surge Protective Devices.
	f. UL 1995 – Heating and Cooling Equipment.
	g. UL 2075 – Gas and Vapor Detectors and Sensors.



	1.3  QUALITY ASSURANCE
	A. General:
	1. The automatic temperature control system shall be furnished by a single supplier who shall assume unit responsibility for providing a complete and integrated system.
	2. All equipment, components and materials required shall be furnished by the single supplier who shall assume the responsibility for adequacy, performance and configuration of all items.
	3. All materials, equipment and installation shall be in strict accordance with requirements of Division 26, Electrical.

	B. Supplier’s Qualifications:
	1. Supplier shall have a minimum of five years experience in producing substantially similar equipment and shall show evidence of at least five installations in satisfactory operation.

	C. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single Supplier.
	2. The Supplier shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the Supplier.

	D. Requirements of Regulatory Agencies:  Comply with the applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. Underwriters Laboratories Inc., (UL).
	2. National Fire Protection Association, (NFPA).
	3. Local and State Building Codes and Ordinances.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4   SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. All items of equipment furnished under this section.
	2. Control schematics conforming to IEEE 315 standards.  Complete control schematic and point to point internal and external wiring diagrams.  Separate control schematics shall be provided for each panel.
	3. Manufacturer's literature, illustrations, specifications, engineering data, and catalog cuts.
	4. Sequence of operation description.
	5. Graphics and plans showing equipment layout for control panels.
	6. All devices submitted shall be cross-referenced and labeled with project designations.

	B. Written confirmation that control systems will be fully compatible and interface properly with all equipment, control components and software furnished under this Section and other Sections.
	C. Test Reports:
	1. Submit factory test reports.
	2. Submit field test reports.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	E. Record Drawings:
	1. Contractor and supplier shall revise all automatic temperature control system working drawings, submittals, and software documentation to reflect as-built conditions in accordance with requirements of the Contractor Documents.
	2. Provide half-size color coded line prints of wiring diagrams and any program or configuration printouts applicable to each automatic temperature control panel placed inside a clear plastic envelope and stored in the print pocket of each automatic t...


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Automatic temperature control system equipment shall be packaged at the factory prior to shipment to protect each item from damage during shipment and storage. Containers shall be protected against impact, abrasion, corrosion, discoloration and/or ...
	3. Clearly label contents of each container and provide information on the required storage conditions necessary for the equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect metal enclosures and parts and other material from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...



	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1   system suppliers
	A. The automatic temperature control system shall be furnished by a single Supplier who shall assume responsibility for providing a complete and integrated system.  The following suppliers are acceptable provided they meet the requirements of the Cont...
	1. Trane Company, Controls Division.
	2. Honeywell Automation and Control Solutions.
	3. Johnson Controls.
	4. TAC Americas.
	5. Siemens.
	6. Or equal.


	2.2   general requirementS
	A. Provide all sensors and control devices required to provide the Sequence of Operations described under Paragraph 3.2, below, constructed and rated for the location in which they are installed.  Contractor shall refer to Specification Section 26 05 ...
	B. All sensing bulbs, capillaries and immersion sensors shall either be constructed of a non-copper corrosion resistant material or be installed in a separable stainless steel well, including all outdoor ambient sensor locations.
	C. Sensors, transmitters, and control devices located in corrosive areas shall be industrial grade, heavy-duty type.

	2.3   THERMOSTATS, SENSORS AND CONTROL DEVICES
	A. Type: Low Voltage Space Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	a. Chromalox, Model WTL.
	b. Or equal.

	2. Conforms to UL 873.
	3. Rated 1 A at 24 VAC.
	4. Integral thermometer.
	5. Adjustable knob with setpoint range of 40 F to 80 F.

	B. Type: Space Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Model T651.
	b. Or equal.

	2. Conforms to UL 873.
	3. Rated 22 A at 120 VAC.
	4. Integral thermometer.
	5. Adjustable knob with setpoint range of 44 F to 86 F.

	C. Type: Corrosion Resistant Space Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	a. Chromalox, Model WCRT.
	b. Or equal.

	2. Conforms to UL 873.
	3. Rated 25 A at 120 VAC.
	4. Sealed Noryl case with neoprene gasket.
	5. Adjustable knob with setpoint range of 40 F to 100 F.
	6. NEMA 4X enclosure.

	D. Type: Low Limit Thermostats (Freezestats):
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Model L480B.
	b. Or equal.

	2. 20-foot temperature sensing element with response to lowest temperature sensed by any one foot section of element.
	3. External adjustment knob with 20 F to 60 F setpoint range.
	4. Electrical rating: 10.2 A @120 VAC.
	5. Automatic reset.
	6. Dustproof and moisture proof snap switch.
	7. SPST snap-action switching.
	8. Provide clips for mounting element inside duct.

	E. Type: Corrosion Resistant Low Limit Thermostats (Freezestats):
	1. Products and Manufacturers:  Provide one of the following:
	a. Barksdale, Series THR.
	b. Or equal.

	2. 316L stainless steel bulb with 10 ft capillary.
	3. External adjustment knob with 15 F to 140 F setpoint range.
	4. Electrical rating: 22 A@120 VAC.
	5. SPDT snap-action switching.
	6. Enclosure:
	a. NEMA 4X rating.
	b. Anodized die cast aluminum with polyurethane coating.
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	F. Type: Outdoor Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Model T675A.
	b. Or equal.

	2. Copper liquid filled bulb with capillary tube for remote mounting of sensing element.
	3. 120 VAC.
	4. Setpoint Range:  0 F to 100 F.
	5. Differential:  3 F to 10 F.
	6. Adjustable setpoint through knob on cover.
	7. Provide sunshield for sensing bulb as required.
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	2.4  ENTHALPY CONTROLLERS
	A. Solid State Enthalpy Controller and Sensors:
	1. Product and Manufacturer:  Provide one of the following:
	a. Honeywell, Series H705A with C7400.
	b. Or equal.

	2. Permits use of outdoor air (free cooling) based on temperature and humidity sensors in outdoor and return air streams.
	3. Controls outdoor air, return air and relief air dampers.
	4. Mounting plate and wiring compartment.
	5. Humidity Sensing Element:  Capacitive film.
	6. Temperature Sensing Element:  Thermistor.
	7. Switching Action:  SPDT.
	8. Temperature Ratings:  Operating ambient, -25 F to 125 F.
	9. Dial Settings:  A, B, C and D set temperature and relative humidity curves.


	2.5  DAMPER ACTUATORS
	A. Type:  Electric, Direct Coupled (over the shaft):
	1. Products and Manufacturers:  Provide one of the following:
	a. Belimo, Model AFB/AFX Series.
	b. Or equal.

	2. Proportional and two position as indicated in the Sequence of Operations.
	3. Proportional and two position actuators.
	4. Spring return where specified.
	5. V-bolt and V-shaped cradle shaft attachment.
	6. Electronic overload or digital rotation sensing circuitry to prevent damage to actuator throughout the rotation of actuator.
	7. Spring return actuators shall be capable of either clockwise or counterclockwise spring return operation by changing mounting orientation.
	8. Proportional actuators shall accept a 0 to 10 VDC or 0 to 20 mA DC control input and provide a 2 to 10 VDC or 4 to 20 mA DC operating range.  Proportional control through a pulse width modulating signal is acceptable. Proportional control through f...
	9. 24 VAC/VDC actuators shall operate on Class 2 wiring and shall not require more than 10 VA for AC or more than 8 watts for DC applications.  Actuators operating on 120 VAC power shall not require more than 10 VA.
	10. Modulating actuators shall have an external, built in switch to allow the reversing of direction of rotation.
	11. External manual gear release with manual crank to allow manual positioning of shaft.
	12. Factory-mounted electrical cable and conduit fitting for connection to junction box.
	13. Conforming to UL 873.
	14. Actuator shall be provided with sufficient torque to open and close the device.  Provide a minimum torque of 180-in-lb.
	15. 120 VAC or 24 VDC.
	16. NEMA Type 2 housing.
	17. Accessories:
	a. Linkage kit.
	b. Mounting bracket.
	c. Auxiliary switches.
	d. Provide NEMA 4X 304 SS enclosure in all corrosive atmospheres.
	a.
	e. Limit switches.
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	2.6  DIFFERENTIAL PRESSURE SWITCH
	A. Type:  Diaphragm activated
	1. Products and Manufacturers:  Provide one of the following:
	a. Dwyer Instruments, Inc., Series 1900.
	b. Dwyer Instruments, Inc., Series 1950 for NFPA Class 1, Division 1 or 2 areas.
	c. Or equal.

	2. Application:  to provide differential pressure measurement and indication across filter sections mounted in air handling units.
	3. NEMA 7 or NEMA 4 rated depending on room classification.
	4. Temperature limits:  -30 F to 110 F for dry air or gas.
	5. Maximum surge pressure: 25 psig.
	6. Rated pressure:  10 psig.
	7. Pressure connections:  1/8-inch NPT.
	8. Electrical rating:  15 amps, 120-480 V, 60 Hz. AC resistive 1/8 HP @ 125 V, 1/4 HP @ 250 V, 60 Hz. AC.
	9. Wiring connections:  3 screw type, common, normally open and normally closed.
	10. Set point adjustment:  screw type with enclosed scale.
	11. Operating range:  0.20 to 1.0 inches W.C.


	1.1
	1.1
	1.1
	2.7   STATIC PRESSURE sensoR AND TRANSMITTER
	A. Application:  Proportional control of supply and return fan to maintain constant static pressure in supply air ductwork.
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Series P7640.
	b. Or equal.

	2. Static Pressure Setpoint:  Adjustable 0 to 5 inches W.C.
	3. Accuracy:  ±1% of full scale.
	4. Field selectable outputs:  0-5 VDC, 0-10 VDC, and 4-20 mA.
	5. Overpressure ratings:  3 psi proof and 5 psi burst.
	6. Zeroing capabilities by pushbutton or digital input.
	7. LCD display for pressure indication.
	8. Attachable duct pressure pick-up probe.
	9. 24 VAC.


	2.8   air flow switchES
	A. Type: Vane operated.
	1. Products and Manufacturers:  Provide one of the following:
	a. Dwyer Instruments, Inc., Series V4.
	b. Or equal.

	2. Electrical Rating: 10A @ 125/250 VAC.
	3. SPDT snap-action switching.
	4. UL Listed.
	5. 316 stainless steel vane and body.
	6. Fabricated 316 stainless steel mounting plate or flange mount to accommodate vane size.
	7. NEMA 7 and NEMA 4 rated.


	2.9   COMBINATION GAS DETECTORS
	A. Type: Combination Carbon Monoxide and Nitrogen Dioxide Detector.
	1. Products and Manufacturers:  Provide one of the following:
	a. Critical Environment Technologies, Model MAC Mini Controllers.
	b. Brasch Manufacturing Company, Model GSE-NCM.
	c. Or equal.

	2. Unit shall contain an electrochemical carbon monoxide sensor with temperature compensation circuits and an electrochemical nitrogen dioxide sensor.
	3. Unit shall be a UL listed unit containing control and sensor boards conforming to UL 2075.
	4. Unit shall be protected against static discharge, excessive electrical noise, and tested for safety in accordance with UL 2075.
	5. NEMA 4X enclosure with sensor module protected from damage inside the enclosure and the cover shall contain screened openings to allow proper sensing.
	6. Unit shall be provided with digital display for continually displaying current carbon monoxide and nitrogen dioxide levels.
	7. Unit shall be powered by 24 VAC.
	8. Overcurrent Protection:
	a. Power supply shall be fuse rated for 0.400A at 250 VAC for 24 VAC operation.
	b. Output relay shall have a fuse rated for 5A at 250 VAC.
	c. Fuses shall be of time-lag type.

	9. Controls:
	a. Unit shall be provided with low and high alert relays capable of being configured in field to operate a two speed fan.  Relays shall be suitable for connection to 24 VAC, 24 VA inductive circuits.
	b. Switches shall be provided for field adjustment of the gas detection level for the low-alert and high-alert, and of the ON/OFF time delay for the low-alert and high-alert.  Selectable carbon monoxide detection levels shall range from 20 to 55 ppm a...
	c. Unit shall be provided with a reset push button on the front of the enclosure to silence the internal alarm.  The alarm circuit shall become active again once the unit is no longer at alarm levels.



	2.10   VAV MODULATING ZONE CONTROL SYSTEM
	A. Building automation System:
	1. Complete building automation system to coordinate HVAC equipment and provides simplified user control:
	a. Product and Manufacturer:  Provide one of the following:
	1) Trane Company, Tracer SC.
	2) TAC Americas.
	3) Or equal.

	b. System Controller Panel and DDC System:
	1) Architecture/Communication
	a) System shall be comprised of a high speed Ethernet network utilizing BACnet/IP communications between System Controllers and Workstations.  Communications between System Controllers and sub-networks of Custom Application Controllers and/or Applicat...
	(1) Each System Controller shall perform communications to a network of Custom Application and Application Specific Controllers using BACnet/Zigbee (802.15.4), BACnet/MSTP (RS485), or as defined by the BACnet standard.
	(2) Each System Controller shall function as a BACnet Router to each unit controller providing a unique BACnet Device ID for all BACnet/MSTP controllers within the system.

	b) All values within the system – contained in both the system and unit controllers - (i.e. Schedules, Data Logs, Points, Application Variables, Custom Program Variables) shall be readable and controllable (where appropriate) by any System Controller ...

	2) Operator Interface
	a) Operator Interface
	(1) Theoperator interface shall be accessible via a web browser without requiring any “plug-ins” (i.e. JAVA Runtime Environment (JRE), Adobe Flash).
	(2) The operator interface shall be compatible with the most current revisions of common internet web browsers.
	(3) operator interface shall be compatible with most current versions of mobile web browsers.
	(4) The operator interface shall be accessible via the touch screen on the system controller panel as described herein.

	b) System Security
	(1)  Each operator shall be required to login to the system with a user name and password in order to view, edit, add, or delete data
	(2)  User Profiles shall restrict the user to only the objects, applications, and system functions as assigned by the system administrator
	(3)  Each operator shall be allowed to change their user password
	(4)  The System Administrator shall be able to manage the security for all other users
	(5)  The system shall include pre-defined “roles” that allow a system administrator to quickly assign permissions to a user.
	(6)  User logon/logoff attempts shall be recorded.
	(7) The system shall protect itself from unauthorized use by automatically logging off following the last keystroke.  The delay time shall be user definable.
	(8) All system security data shall be stored in an encrypted format.

	c) Database
	(1)  Database Save. A system operator with the proper password clearance shall be able to archive the database on the designated operator interface PC.
	(2)  Database Restore.  The system operator shall also be able to clear a panel database and manually initiate a download of a specified database to any panel in the system.

	d)  On-Line Help and Training
	(1) Provide a context sensitive, on line help system to assist the operator in operation and configuration of the system.
	(2) On-line help shall be available for all system functions and shall provide the relevant data for each particular screen

	e)  System Diagnostics
	(1) The system shall automatically monitor the operation of all network connections, building management panels, and controllers.
	(2) The failure of any device shall be annunciated to the operators.

	f) Equipment & Application Pages
	(1) The operator interface shall include standard pages for all equipment and applications.  These pages shall allow an operator to obtain information relevant to the operation of the equipment and/or application, including:
	(a)  Animated Equipment Graphics for each major piece of equipment and floor plan in the System.  This includes:
	(b)  Each air handler, VAV terminal, and fan.  These graphics shall show all points dynamically as shown and specified.
	(c) Animation capabilities shall include the ability to show a sequence of images reflecting the position of analog outputs, such as valve or damper positions. Graphics shall be capable of launching other web pages.

	(2)  Alarms relevant to the equipment or application without requiring a user to navigate to an alarm page and perform a filter.
	(3) Historical Data (As defined in Data Log section below) for the equipment or application without requiring a user to navigate to a Data Log page and perform a filter.

	g)  System Graphics. Operator interface shall be graphically based and shall include at least one graphic per piece of equipment or occupied zone, graphics for each chilled water and hot water system, and graphics that summarize conditions on each flo...
	(1)  Functionality. Graphics shall allow operator to monitor system status, to view a summary of the most important data for each controlled zone or piece of equipment, to use point and-click navigation between zones or equipment, and to edit set poin...
	(2) Graphic imagery – graphics shall use 3D images for all standard and custom graphics.  The only allowable exceptions will be photo images, maps, schematic drawings, and selected floor plans.
	(3) Animation. Graphics shall be able to animate by displaying different Image lies for changed object status.
	(4) Alarm Indication. Indicate areas or equipment in an alarm condition using color or other visual indicator.
	(5) Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible with World Wide Web Consortium browser standards. Web graphic format shall require no...

	h) Custom Graphics
	(1)  The operator interface shall be capable of displaying custom graphics in order to convey the status of the facility to its operators
	(2)  Graphical Navigation. The operator interface shall provide dynamic color graphics of building areas, systems and equipment
	(3)  Graphical Data Visualization.  The operator interface shall support dynamic points including analog and binary values, dynamic text, static text, and animation files
	(4)  Custom background images. Custom background images shall be created with the use of commonly available graphics packages such as Adobe Photoshop. The graphics generation package shall create and modify graphics that are saved in industry standard...

	i) Graphics Library
	(1) Furnish a library of standard HVAC equipment such as chillers, air handlers, terminals, fan coils, unit ventilators, rooftop units, and VAV boxes, in 3-dimensional graphic depictions. The library shall be furnished in a file format compatible with...

	j) Manual Control and Override
	(1) Point Control.  Provide a method for a user to view, override, and edit if applicable, the status of any object and property in the system.  The point status shall be available by menu, on graphics or through custom programs.
	(2) Temporary Overrides.  The user shall be able to perform a temporary override wherever an override is allowed, automatically removing the override after a specified period of time.
	(3) Override Owners.  The system shall convey to the user the owner of each override for all priorities that an override exists.
	(4) Provide a specific icon to show timed override or operator override, when a point, unit controller or application has been overridden manually.

	k) Engineering Units
	(1)  Allow for selection of the desired engineering units (i.e. Inch pound or SI) in the system.
	(2)  Unit selection shall be able to be customized by locality to select the desired units for each measurement
	(3)  Engineering units on this project shall be IP

	l)  Scheduling.  A user shall be able to perform the following tasks utilizing the operator interface:
	(1)  Create a new schedule, defining the default values, events and membership.
	(2)  Create exceptions to a schedule for any given day.
	(3)  Apply an exception that spans a single day or multiple days.
	(4)  View a schedule by day, week and month.
	(5)  Exception schedules and holidays shall be shown clearly on the calendar.
	(6) Modify the schedule events, members and exceptions.

	m) Data Logs
	(1)  Data Logs Definition
	(a) The operator interface shall allow a user with the appropriate security permissions to define a Data Log for any data in the system.
	(b) The operator interface shall allow a user to define any Data Log options as described in the Application and Control Software section.

	(2) Data Log Viewer
	(a) The operator interface shall allow Data Log data to be viewed and printed.
	(b) The operator interface shall allow a user to view Data Log data in a text-based format (time –stamp/value).
	(c) The operator shall be able to view the data collected by a Data Log in a graphical chart in the operator interface.
	(d) Data Log viewing capabilities shall include the ability to show a minimum of 5 points on a chart.
	(e) Each data point data line shall be displayed as a unique color.
	(f) The operator shall be able to specify the duration of historical data to view by scrolling and zooming.
	(g) The system shall provide a graphical trace display of the associated time stamp and value for any selected point along the x-axis.

	(3) Export Data Logs
	(a) The operator interface shall allow a user to export Data Log data in CSV or PDF format for use by other industry standard word processing and spreadsheet packages.


	n) Alarm/Event Notification
	(1)  An operator shall be notified of new alarms/events as they occur while navigating through any part of the system via an alarm icon.
	(2)  Alarm/Event Log.  The operator shall be able to view all logged system alarms/events from any operator interface.
	(a)  The operator shall be able to sort and filter alarms from events. Alarms shall be sorted in a minimum of 4 categories based on severity.
	(b)  Alarm/event messages shall use full language, easily recognized descriptors.
	(c)   An operator with the proper security level may acknowledge and clear alarms/events.
	(d)  All alarms/events that have not been cleared by the operator shall be stored by the building controller.
	(e)  The alarm/event log shall include a comment field for each alarm/event that allows a user to add specific comments associated with any alarm.

	(3) Alarm Processing
	(a)  The operator shall be able to configure any object in the system to generate an alarm when transitioning in and out of a normal state.
	(b)  The operator shall be able to configure the alarm limits, warning limits, states, and reactions for each object in the system.


	o) Reports and Logs
	(1)  The operator interface shall provide a reporting package that allows the operator to select reports
	(2)  The operator interface shall provide the ability to schedule reports to run at specified intervals of time
	(3)  The operator interface shall allow a user to export reports and logs from the building controller in a format that is readily accessible by other standard software applications including spreadsheets and word processing. Acceptable formats include:
	(a)  CSV, HTML, XML, PDF

	(4)  Reports and logs shall be readily printed to the system printer.
	(5)  Provide a means to list and access the last 10 reports viewed by the user.
	(6) The following standard reports shall be available without requiring a user to manually configure the report:
	(a)  All Points in Alarm Report: Provide an on demand report showing all current alarms.
	(b)  All Points in Override Report: Provide an on demand report showing all overrides in effect.
	(c)  Commissioning Report: Provide a one-time report that lists all equipment with the unit configuration and present operation.
	(d)  Points report: Provide a report that lists the current value of all points.


	p) VAV Air System.  An operator shall be able to view and control (where applicable) the following parameters via the operator interface:
	(1)  System Mode
	(2)  System Occupancy
	(3)  Ventilation (Outdoor air flow) setpoint
	(4)  Ventilation (Outdoor air flow) status
	(5)  Air Handler Static pressure setpoint
	(6)  Air Handler Static pressure status
	(7)  Air Handler occupancy status
	(8)  Air Handler Supply air cooling and heating set points
	(9)  Air Handler minimum, maximum and nominal static pressure setpoints
	(10)  VAV box minimum and maximum flow
	(11)  VAV box drive open and close overrides
	(12)  VAV box occupancy status
	(13)  VAV box Airflow to space
	(14)  Average space temperature
	(15)  Minimum space temperature
	(16) Maximum space temperature

	q) System Level Controller:
	(1) There shall be one or more independent, standalone microprocessor based System Controllers to manage the global strategies described in Application and Control Software section.
	(2) The System Controller shall have sufficient memory to support its operating system, database, and programming requirements.
	(3) The controller shall provide a USB communications port for connection to a PC.
	(4) The operating system of the Controller shall manage the input and output communications signals to allow distributed controllers to share real and virtual point information and allow central monitoring and alarms.
	(5) All System Controllers shall have a real time clock.
	(6) Data shall be shared between networked System Controllers.
	(7) Memory.  The System Controller shall maintain all BIOS and programming information indefinitely without power to the System controller.
	(8) Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal voltage rating and shall perform an orderly shut-down below 80% nominal voltage.
	(9) Capable of being web enabled and accessible from any device with a web browser.
	(10) Based on an open standard platform providing the ability to integrate new and existing equipment.
	(11) Natively communicates with BACnet and LonTalk controllers.
	(12) Listed as a BACnet Building Controller by BACnet Test Labs.
	(13) Factory programmed and tested applications designed to work with factory mounted unit controllers.
	(a) Includes Variable Air Systems (VAS) that coordinates control of air handlers, rooftop units and variable volume terminal units.
	(b) Includes tools to help manage tasks including but not limited to:
	(c) Determining Heat/Cool mode for changeover system
	(d) Coordinating air handling unit and VAV box operation.
	(e) Commissioning VAV boxes.
	(f) Scheduling common spaces.
	(g) Optimizing ventilation.
	(h) Optimizing duct static pressure.

	(14) Graphical programming application that can be used to customize control for a given facility.
	(a) Product and Manufacturer: Trane Company, Tracer SC System Controller. Or equal.


	r) Multi-Purpose Controller (Unit Controller):
	(1) Programmable field installed device designed to control rooftop units, air handling units, cooling towers and other HVAC related equipment.
	(a) Open standard BACnet MS/TP, IP protocol.
	(b) Supports 3 weekly schedules.
	(c) Custom data graphs
	(d) Factory programs available.
	(e) Programmable for flexibility to meet unique sequence and hardware needs.
	(f) Expandable to 120 hardware terminations.
	(g) Touch screen display with 7” WVGA screen.
	(h) Product and Manufacturer: Trane Company, Tracer UC600. Or equal.


	s) System Controller Panel.
	(1) Provide optional large panel with custom design as specified herein and sized as required for installation in the room identified on the plans.
	(2) Touch screen interface to be located on face of system controller panel.
	(3) Operator interface panel shall have the same features, graphics, interface configurations, etc. as a BACnet connected workstation.


	3) Application and Control Software
	a) Furnish the following applications software for building and energy management. All software applications shall reside and run in the system controllers.  Editing of applications shall occur at the operator interface.
	(1) Scheduling.  Provide the capability to schedule each object or group of objects in the system. Each of these schedules shall include the capability for start, stop, optimal start, optimal stop, and night economizer actions.  Each schedule may cons...
	(2) Weekly Schedule.  Provide separate schedules for each day of the week.
	(3) Exception Schedules.  Provide the ability for the operator to designate any day of the year as an exception schedule.  This exception schedule shall override the standard schedule for that day.  Exception schedules may be defined up to a year in a...
	(4) Holiday Schedules.  Provide the capability for the operator to define up to 99 special or holiday schedules.  These schedules may be placed on the scheduling calendar and will be repeated each year.  The operator shall be able to define the length...
	(5) Optimal Start.  The scheduling application outlined above shall support an optimal start algorithm.  This shall calculate the thermal characteristics of a zone and start the equipment prior to occupancy to achieve the desired space temperature at ...
	(6) Data Log Application
	(a) Data Log data shall be sampled and stored on the System Controller panel and shall be capable of being archived to a BACnet Workstation for longer term storage.
	(b)  Data Log sample types shall include interval, start-time, and stop-time.
	(c) Data Log intervals shall be configurable as frequently as 1 minute and as infrequently as 1 year.
	(d) Data Logs
	(e) The system controller shall contain Data Log information for defined key measurements for each controlled HVAC device and HVAC application.
	(f) The Data Logs shall monitor these parameters for a minimum of 7 days at 15 minute intervals.  The Data Logs intervals shall be user adjustable
	(g) The following is a list of key measurements required to be data logged: (Air Systems)

	(7) Alarm/Event Log
	(a)  Any object in the system shall be configurable to generate an alarm when transitioning in and out of a normal or fault state
	(b)  Any object in the system shall allow the alarm limits, warning limits, states, and reactions to be configured for each object in the system
	(c) An alarm/event shall be capable of triggering any of the following actions:
	(d) Route the alarm/event to one or more alarm log - The alarm message shall include the name of the alarm location, the device that generated the alarm, and the alarm message itself.
	(e) Route an e-mail message to an operator(s)
	(f) Log a data point(s) for a period of time
	(g) Run a custom control program

	(8) VAV System Coordination.  Provide applications software to properly coordinate and control the VAV system to ensure equipment safety and minimize energy use.  This application shall perform the following functions:
	(a)  Startup and shutdown the air handler safely. Ensure the VAV boxes are open sufficiently when the air handler is running, to prevent damage to the ductwork and VAV boxes due to high air pressure.
	(b)  Calibrate VAV boxes.
	(c)  Fan Pressure Optimization (ASHRAE 90.1) - Minimize energy usage by controlling system static pressure to the lowest level while maintaining zone airflow requirements. System static pressure controlled to keep the “most open” zone damper between 6...
	(d)  The Fan Pressure Optimization application shall have the ability to identify and display the discharge air setpoint of the air-handler and the VAV box that serves the critical zone (e.g., the zone with the most open VAV box damper). This informat...
	(e)  During commissioning, and with the engineer/owner, the controls contractor shall confirm the performance of Fan Pressure Optimization by conducting a field functional test that demonstrates critical zone reset.
	(f)  Ventilation Optimization (ASHRAE 62) – properly ventilate all spaces while minimizing operating energy costs, using measured outdoor air flow.  Dynamically calculate the system outdoor air requirement based on “real time” conditions in the spaces...
	(g) Demand Controlled Ventilation – the active ventilation setpoint shall modulate between the occupied ventilation and occupied standby ventilation setpoint; Reset the setpoint based on CO2 levels in the space.

	(9) Point Control.  User shall have the option to set the update interval, minimum on/off time, event notification, custom programming on change of events.
	(10) Timed Override.  A standard application shall be utilized to enable/disable temperature control when a user selects on/cancel at the zone sensor, operator interface, or the local operator display.  The amount of time that the override takes prece...
	(11) Anti-Short Cycling.  All binary output points shall be protected from short cycling.





	B. VAV System:
	1. VAV Units:
	a. Design Criteria:
	1) Unit shall conform to the latest edition of ARI 880 standard and shall be UL 1995 certified.

	b. Performance Criteria:
	1) Design conditions shall be as indicated on the Equipment Schedule.
	2) Minimum performance data for each unit shall be as indicated on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.

	c. Product and Manufacturer:  Provide one of the following:
	1) Model VCEF, as manufactured by Trane.
	2) Model ESV, as manufactured by Titus.
	3) Or equal.

	d. Details of Equipment:
	1) Casing:
	a) Corrosion resistant heavy gauge (22 gauge minimum) galvanized sheet metal construction.
	b) 18 gauge galvanized steel inlet connection sized to fit standard round duct with rectangular flanged discharge connection.
	c) Double wall construction throughout with one inch thick, 1 pound per square foot density fiberglass insulation.  Insulation shall meet UL 181 and NFPA 90A standards.

	2) Air Valve:
	a) Airflow shall be metered using a multiple point, averaging flow-sensing ring with balancing taps.
	b) Damper blade shall be constructed of a closed-cell foam seal that is mechanically locked between two 22 gauge galvanized steel disks.
	c) Mechanical stops shall be provided to prevent over-stroking.
	d) Cast zinc shaft with self lubricating bearings shall be provided with damper position indicator.
	e) Damper blade seats against a single rolled bead in the casing.

	3) Electric Heater:
	a) Low watt density.
	b) Nickel-chrome resistance element.
	c) UL approved with disc-type automatic and manual reset-type thermal safety devices.
	d) Air flow safety interlock.
	e) Safety fuse located in the line of power to prevent power surge damage.
	f) Interlocking door disconnect switch on heater control panel.
	g) Heater element shall be controlled by a 24V normally opened magnetic contactor(s).
	h) Heater shall be furnished with proper internal components to allow for a single point power connection.



	2. VAV Unit Control Module:
	a. Microprocessor-based terminal unit controller shall provide pressure independent flow control.
	b. The controller shall monitor zone temperature setpoints, zone temperature and its rate of change, supply duct air temperature using a duct temperature sensor, and valve airflow using a differential pressure signal from a pressure transducer.
	c. Airflow shall be controlled through direct digital control to maintain the zone temperature setpoint.
	d. BACnet MS/TP open standard protocol controller optimized for VAV applications.
	e. Factory installed.
	f. VAV applications include:
	1) Space temperature control.
	2) Flow tracking.
	3) Ventilation flow control.

	g. Standard VAV programs available.
	h. Fully programmable for flexibility to meet unique sequence or hardware needs.
	i. Total of 14 built-in I/O points, expandable to 22 points.
	j. Communications:
	1) Inherent in the controller is the ability to send and receive data from the central controller.
	2) Current unit status setpoints and setup may be monitored and/or edited via this data communications feature.
	3) Override commands shall be received by the unit from the central controller and used to change the criteria by which the actuator and the heat outputs are controlled.
	4) The following unit setpoints shall reside in the unit control module in nonvolatile memory.  These setpoints shall be editable from the communication link.
	a) Occupied cooling temperature setpoint:  Refer to Schedule on Drawings.
	b) Occupied heating temperature setpoint:  Refer to Schedule on Drawings.
	c) Unoccupied cooling temperature setpoint:  Refer to Schedule on Drawings.
	d) Unoccupied heating temperature setpoint:  Refer to Schedule on Drawings.
	e) Minimum position setpoint:  20%.
	f) Maximum position setpoint:  100%.
	g) Minimum heating position setpoint:  20%.

	5) In addition to the above setpoints, the following status information shall be transmitted to the central controller.
	a) Active cooling temperature setpoint.
	b) Active heating temperature setpoint.
	c) Current air damper position.
	d) Current zone temperature.
	e) Duct air temperature.
	f) Unit heat status.


	k. Product and Manufacturer: Trane Company Tracer UC210 Programmable VAV Controller. Or Equal.

	3. DDC Actuator:
	a. 24 VAC electric actuator with linkage release button.
	b. 35 in-lb minimum torque with a 90 second drive time.
	c. End stops shall be provided at fully-opened and fully-closed positions.
	d. Integral magnetic clutch shall be provided to eliminate motor stall.

	4. Digital Zone Sensors:
	a. Senses space temperature and humidity through a thermistor element and a thin moisture-sensitive nylon ribbon located in the zone sensor.
	b. Sensor shall include a graphical LCD with LED backlight that displays the following:
	1) Current space temperature.
	2) Current zone temperature setpoint.
	3) Outdoor air temperature (if controller is configured with outside air temperature sensor).
	4) Current space humidity.
	5) Outdoor air relative humidity (if controller is configured with outside air humidity sensor).

	c. Sensor shall be equipped with pushbuttons for changing zone temperature setpoint, override for occupied/unoccupied operation, and displaying mode of operation.

	5. Zone Occupancy Sensors:
	a. Senses movement through a multi-cell, multi-tier lens with a maximum field of view of 360-degrees.
	b. Sensor shall allow the zone to shift to unoccupied setpoints when movement is not detected in the space.
	c. Sensor shall have field adjustable time delay and sensitivity with time delay preset at 30-minute.

	6. VAV Unit Sequence of Operations:
	a. The VAV unit controller continuously monitors the zone temperature against its setpoint and varies the damper position to meet zone setpoints. Airflow shall be limited by minimum and maximum position setpoints (adjustable).
	b. The VAV unit controller is instructed by the central controller to operate as a heating control damper or a cooling control damper.
	c. As the zone temperature reaches the heating setpoint, the controller controls air volume to the heating minimum position setpoint. Upon a further call for heat at the heating minimum position setpoint, the electric heater shall be enabled. The heat...
	d. The VAV unit control unit shall operate without communications via a duct temperature sensor. The unit operation will automatically switch to the duct temperature sensor if communications is lost with the central controller.
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	2.11  PANELS AND ENCLOSURES
	A. General Construction Requirements:
	1. Contractor shall provide all electrical components and devices, support hardware, fasteners, and interconnecting wiring required to make the control panels and/or enclosures complete and operational.
	2. Contractor shall locate and install all devices and components so that connections can be easily made and that there is ample room for servicing each item.
	3. Components for installation on panel exterior shall be submitted for approval.
	4. Contractor shall adequately support and restrain all devices and components mounted on or within the panel to prevent any movement.
	5. All wiring to panel connections from field instruments, devices, and other panels shall be terminated at master numbered terminal strips, unless otherwise specified.
	6. Contractor shall provide copper grounding studs for all panel equipment.
	7. Contractor shall provide the following convenience accessories inside of each control panel:
	a. One 120 VAC, 20A duplex, grounding type receptacle.

	8. No device shall be mounted less than 36-inches above the operating floor level, unless otherwise specified.

	B. Identification:
	1. Contractor shall provide laminated plastic nameplates for identification of panels and components mounted thereon as follows:
	a. Nameplates shall be of 3/32-inch thick laminated phenolic type with white matte finish surface and black letter engraving.
	b. Panel identification nameplates to have 1/2-inch high letter engravings.
	c. Panel mounted component (e.g., control devices, indicating lights, selector switches, etc.) identification nameplates to have 1/4-inch high letter engravings.
	d. Nameplates shall be attached to the panel face with two stainless steel self-tapping screws.
	e. Nameplate engravings shall include the instrument or equipment tag number and descriptive title.
	f. Tag all internally mounted instruments in accordance with the following requirements:
	1) The identifying tag number shall be permanently etched or embossed onto a stainless steel tag which shall be fastened to the device housing with stainless steel rivets or self tapping screws of appropriate size.
	2) Where neither of the above fastenings can be accomplished, tags shall be permanently attached to the device by a circlet of 1/16-inch diameter stainless steel wire rope.
	3) Identification tag shall be installed so that the numbers are easily visible to service personnel.
	4) Front of panel mounted instruments shall have the tag attached to rear of device.

	g. Tagging of the following items shall be accomplished with the use of adhesive plastic Brady USA, Inc. labels, or equal.
	1) Tag all electrical devices (e.g., relays, timers, power supplies) mounted within control panels and enclosures.
	2) Numerically tag all terminal blocks.
	3) Color code and numerically tag wiring at each end.

	h. Match Owner’s existing wiring color code.  Where no such code exists, color code and/or numerically code wiring as required by applicable standards.  All wiring not de-energized by the panel disconnect or circuit breaker shall be orange colored wire.
	i. For all panels containing wiring not de-energized by the panel disconnect or circuit breaker, provide a warning nameplate on the front of the panel stating "WARNING ORANGE WIRING NOT DE-ENERGIZED BY PANEL DISCONNECT".  The nameplate shall be orange...


	C. Panels and Enclosures:
	1. General:
	a. Panels and enclosures shall meet the NEMA requirements for the type specified.
	b. Sizes shown are estimates. Contractor shall furnish panels and enclosures amply sized to house all equipment, instruments, front panel mounted devices, power supplies, power distribution panels, wiring, and other components installed within.

	2. General Construction Features:
	a. Fabricate enclosures using minimum 14-gauge steel for wall-mounted enclosures.  Steel shall be free of pitting and surface blemishes.
	b. Contractor shall continuously weld all exterior seams and grind smooth.  Also, surface grind complete removal of corrosion, burrs, sharp edges and mill scale.
	c. Reinforce sheet steel with steel angles where necessary to adequately support equipment and ensure rigidity and to preclude resonant vibrations.
	d. Panel shall be flat within 1/16-inch over a 24-inch by 24-inch area, or flat within 1/8-inch for a larger surface.  Flatness shall be checked by using a 72-inch long straight edge.  Out-of-flatness shall be gradual, in one direction only, and shall...
	e. Panel shall use pan type construction for doors.
	f. Doors shall be mounted with full length heavy-duty piano hinges with stainless steel hinge pins.
	g. Contractor shall provide oil-resistant gasket completely around each door or opening.
	h. Contractor shall provide handle-operated, oil-tight, key-lockable three point stainless steel latching system with rollers on latch-rods for easy door closing.
	i. Contractor shall use stainless steel fasteners throughout.
	j. Contractor shall provide steel print pocket with white enamel finish.
	k. Contractor shall provide enclosure mounting supports as required for wall mounting.
	l. Contractor shall provide all holes and cutouts for installation of conduit and equipment.  All conduit and piping openings and all conduits shall be sealed watertight.
	m. Contractor shall completely clean all interior and exterior surfaces so they are free of corrosive residue, oil, grease and dirt.  Zinc phosphatize for corrosion protection.
	n. One coat of primer shall be applied to all interior and exterior surfaces immediately after corrosion protection has been applied.  Exterior surfaces shall then be given sufficient coats of primer surfacer, applied with sanding and cleaning between...
	o. All interior surfaces shall be painted with two coats of semi-gloss white polyurethane enamel.
	p. All exterior surfaces shall be painted with a minimum of three finish coats of polyurethane enamel to ultimately produce a Grade 1 finish (super smooth; completely free of imperfections).  Color to be selected by Engineer from complete selection of...
	q. Primer and finish paint shall be compatible and shall be a low VOC, high solids polyurethane enamel, Hi-Solids Polyurethane B65 W300 Series as manufactured by Sherwin-Williams, Inc. or equal.
	r. Provide one extra quart of touch-up paint for each exterior finish color.

	1. Control panels located in non-corrosive areas shall be NEMA 12 rated.
	3.
	4. Control panels located in corrosive areas shall be NEMA 4X rated:
	a. Panels shall be Type 316 stainless steel construction with a minimum thickness of 12-gauge for all surfaces (except those areas requiring reinforcement) having a smooth brushed finish.
	b. Panel shall be furnished with stainless steel screw clamp assemblies on three sides of each door.
	c. Panels shall be furnished with rolled lip around three sides of door and along top of enclosure opening.
	d. Panels shall be furnished with hasp and staple for padlocking.
	e. Panels shall be provided with a clear plastic, gasketed lockable hinged door to encompass all non-NEMA 4X front of panel instruments, where NEMA 4X panel instruments are not available.

	5. Control Panels located in electrically classified areas shall be NEMA 7:
	a. General:  Explosion-proof control enclosures shall be used to house devices in hazardous environments.  Enclosures shall be suitable for use in NEC Class 1, Groups C&D or Class II, Groups E, F & G applications and comply with UL and CSA standards.
	b. Required Features:
	1) Light-weight and corrosion resistant copper-free aluminum.
	2) Integral, cast-on mounting lugs.
	3) Left side door hinges.
	4) Viewing windows sized to suit internally mounted components.
	5) Stainless steel cover bolts.
	6) Cad-plated steel mounting pans.


	6. Electrical Systems:
	a. Control of Environment:
	1) Panels shall be furnished with adequately sized, automatically controlled 120 VAC strip heaters to maintain temperature 10 F above ambient for condensation prevention inside panels.
	2) Panels shall be provided with automatically controlled closed loop ventilation fans or closed loop air conditioners with filtered air louvers if required to maintain temperature inside each enclosure below the maximum operating temperature rating o...

	b. Internal Power Distribution:
	1) Panels shall be provided with an internal 120 VAC power distribution panel with number of circuits and separate circuit breakers sized as required to distribute power to the panel components.  Distribution panel shall contain two spare breakers min...

	c. Wiring:
	1) Internal wiring shall be Type MTW stranded copper wire with thermoplastic insulation rated for 600 V at 85 C for single conductors, color coded and labeled with wire identification.
	2) For DC panel signal wiring, use No. 18 minimum AWG shielded.
	3) For AC power wiring, use No. 12 minimum AWG.  For AC signal and control wiring, use No. 16 minimum AWG.  For wiring carrying more than 15 A, use sizes required by NEC and NFPA 79 Standards.
	4) Low voltage signal wiring and shielded wiring shall be separated from power and control wiring by a minimum of 6-inches.
	5) Parallel runs of wire shall be grouped or bundled using covered troughs.  Maximum bundle size to be 1-inch.  Troughs shall have 40 percent spare capacity.
	6) Wire troughs along horizontal or vertical routes shall be installed to present a neat appearance.  Angled runs are not acceptable.
	7) Contractor shall adequately support and restrain all wiring runs to prevent sagging or other movement.
	8) Contractor shall terminate all field wiring using forked, insulated, crimp-on connectors (soldered type not acceptable) at 600 V rated barrier type terminal strips with screwed connections and permanently affixed numeric identifiers beside each con...
	a) Phoenix Contact.
	b) Entrelec Swartwout.
	c) Allen Bradley.
	d) Or equal.

	9) All wiring shall be installed such that if wires are removed from any one device, power will not be disrupted to any other device.
	10) For internal component to component wiring only, compression type terminal blocks are acceptable.
	11) Contractor shall provide spare terminals equal in number to 20 percent of the terminals used for each type of wiring (e.g., DC signal and AC power).
	12) Contractor shall provide a separate terminal for grounding each shielded cable.
	13) Contractor shall use separate 5/16-inch diameter copper grounding studs for instrument signal cable shields and AC power.
	14) Where wires pass through panel walls, provide suitable bushings to prevent cutting or abrading of insulation.
	15) When DC power and/or low voltage AC power is required, provide and install the necessary power supplies and transformers in the panel.
	16) Contractor shall provide circuit breakers to protect each circuit, with no more than six instruments on a single circuit.
	17) Contractor shall provide complete wiring diagram showing "as-built" circuitry. Diagram shall be enclosed in transparent plastic and placed in easily accessible pocket built into panel door.

	d. Surge Protection:
	1) General:  Surge protection shall be provided to protect the electronic instrumentation system from surges propagating along the signal and power supply lines.  The protection systems shall be such that the protection level shall not interfere with ...
	2) UL 1449 listed.
	3) Manufacturers: Provide one of the following:
	a) DITEK Corporation.
	b) Joslyn.
	c) Or equal.



	7. Common, push-to-test circuitry shall be provided for each panel to simultaneously test all indicating lights, horn, and strobe on the panel using a single pushbutton.
	8. Motor overload indication for all 3-phase motors.
	9. Silence push-buttons for all panel alarms.
	10. Each panel shall contain provisions for remote monitoring consisting of dry contact outputs rated 5A at 120 VAC for the following:
	a. Common malfunction alarm, one from each panel.  Common malfunction alarm to include, but is not limited to:
	1) Dirty filter.
	2) High and low temperature alarms.
	3) Motor overload.
	4) Fan failure.
	5) Specific equipment alarms as specified and/or shown.


	11. A common visual and audible alarm with silence button shall be provided for each ATC panel.


	2.12   SMOKE DETECTORS
	A. Type: Duct Mounted.
	1. Products and Manufacturers:  Provide one of the following:
	a. System Sensor, Model D4120 with RTS151KEY.
	b. Or equal.

	2. Photoelectric for 120 VAC operation.
	3. Cross sectional sampling tube.
	4. UL 268A listed.
	1. Contacts:  Two Form C and one Form A.
	5.
	6. Accessories:
	a. Remote test/reset station.
	b. Trouble and alarm lights.
	c. Test/reset keys.
	d. Mounting kits.


	B. Refer to HVAC Drawings for location of smoke detectors.
	1. Return/exhaust duct mounted smoke detectors shall be mounted on the ductwork downstream of any exhaust or return registers, upstream of the air handling unit it serves, and in accordance with the manufacturer's recommendations.
	2. Supply duct mounted smoke detectors shall be mounted on the ductwork upstream of supply registers, downstream of the supply fan, and in accordance with the manufacturer's recommendations.

	C. All smoke detectors shall be accessible.  Provide access doors where required.

	2.13  CONTROL RELAYS
	A. Type:  General purpose, plug-in type rated for continuous duty.
	1. Manufacturers:  Provide one of the following:
	a. Allen-Bradley.
	b. IDEC.
	c. Potter & Brumfield.
	d. Or equal.

	2. Coil Voltages:  24 VDC and 120 VAC as required.
	3. Contacts:
	a. Silver cadmium oxide rated not less than five amperes resistive at 120 VAC or 28 VDC continuous.
	b. For switching low energy circuits (less than 200mA DC) fine silver, gold flashed contacts rated not less than three amperes resistive at 120 VAC or 28 VDC continuous shall be provided.

	4. Relays to have clear plastic dust cover.
	5. Relays to be UL recognized.


	2.14   SELECTOR SWITCHES, PUSHBUTTONS AND INDICATING LIGHTS
	A. Products and Manufacturers:  Provide one of the following:
	1. Allen-Bradley, 800 Series.
	2. Or equal.

	B. General:
	1. Selector switches, pushbuttons and indicating lights shall be provided by one manufacturer and is of the same series or model type.
	2. Type:  Heavy-duty, oil-tight.
	3. Provide legend plate for indication of switch, pushbutton or light function (e.g. “HIGH/LOW”, “HAND/OFF/AUTOMATIC”).
	4. Mounting:  Flush mounted on control panel front, unless otherwise noted.
	5. NEMA rated to match panel in which mounted.
	6. Full size 30 mm devices.

	C. Selector Switches:
	1. Type:  Provide selector switches with number of positions as required to perform intended functions as shown and specified.
	2. Contacts:
	a. Provide number and arrangement of contacts as required to perform intended functions specified but not less than one single pole, double throw contact.
	b. Type:  Double break, silver contacts with movable contact blade providing scrubbing action.
	c. Rating:  Compatible with AC or DC current with devices simultaneously operated by the switch contacts, but not less than ten amperes resistive at 120 VAC or DC continuous.
	d. Switch Operator:  Standard black knob.


	D. Pushbuttons:
	1. Type:  Provide momentary, dual type pushbuttons as required to perform intended functions specified and shown.
	2. Provide extended head pushbutton for all stop functions and flush head pushbuttons for all other functions.
	3. Contacts:  Comply with the requirements specified for selector switches.

	E. Indicating Lights:
	1. Type:  Full voltage LED.
	2. Indicating lights shall be provided with labeled escutcheon plates identifying the light function. (e.g. “RUN”, “STOP”, “ALARM”, “POWER”)

	F. Button and Lens Colors:
	1. Refer to Section 40 78 00, Panel Instruments and Devices for colors.

	G. Rotary Cam Switches:
	1. Provide rotary cam switches with number of positions and poles as required to perform the required signal switching function specified and shown.
	2. Contacts:
	a. Gold-flashed contacts housed in mechanical contact blocks with number and arrangement of contacts as required to perform intended functions.
	b. Contact Rating:  Compatible with AC or DC through-put current of signals and devices simultaneously operated by the switch contacts, but not less than 20 amperes at 600 VAC or 250 VDC continuous.
	c. Switch Operator:  Standard black knob.
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	2.15   STROBE AND HORN
	A. Products and Manufacturers: Provide one of the following:
	1. Federal Signal, Model 400 ST with Model 350.
	2. NEMA 4X Rated: Federal Signal, Model 371DST with Model 350.
	3. NEMA 7 Rated: Federal Signal, Model 27XST with Model 31X.
	4. Or equal.

	B. General: Strobe light with horn shall be a pulsating, illuminating, multi-tone audible device used to indicate alarm at automatic temperature control panels.
	C. Service:
	1. Corrosive Areas: NEMA 4X construction.
	2. Non-Corrosive Areas: NEMA 12 construction.
	3. Electrically Classified Areas: NEMA 7 construction.

	D. Required Features:
	1. Power Required: 120 VAC, 60 Hz.
	2. Strobe Light: Minimum 400 Effective Candela; 360 degree pattern.
	3. Flashing Mechanism: Minimum 75 flashes per minute.
	4. Polycarbonate Dome
	5. Color: Red.
	6. Base Materials of Construction: Aluminum
	7. Panel Mounting: Provide appropriate brackets and appurtenances.
	8. Decibel Output: 100 at ten feet minimum with manual volume control.


	2.16   CONDUIT AND WIRE
	A. Provide wire in conformance with Division 26, Electrical.
	B. Provide conduit, boxes and accessories in conformance with Division 26, Electrical.

	2.17   LABELING
	A. Labeling of all equipment shall be in conformance with Division 23, Mechanical and Division 26, Electrical.

	2.18   INTERFACE WITH MOTOR STARTERS
	A. Refer to the ATC and control schematics as shown on the HVAC and Electrical Drawings for interface requirements.

	2.19   MISCELLANEOUS
	A. Provide any additional controls and appurtenances as required to provide proper equipment control as specified in Paragraph 3.2 below.
	B. Provide all mounting accessories, as required.
	C. Tubing, static pressure tips, mounting hardware, fasteners, and appurtenances shall be constructed of Type 316 stainless steel.


	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. Wall thermostats shall be installed 5-feet above finished floor.  Wall plates, face plates, and mounting hardware shall be provided as required for a complete installation.
	B. Where thermostats must be located on exterior walls, provide an insulating mounting panel.  Provide sunshield for outdoor located thermostats.
	C. Furnish and install all mounting accessories junction boxes, wall boxes wall plates as required for installation of all thermostats and smoke detectors.
	D. Where motorized dampers are shown on the Drawings, furnish sufficient quantity of actuators to operate the motorized damper as described in Paragraph 3.2 below or as shown on the Drawings.

	3.2   sequence of operations
	A. General Requirements:
	1. Safety devices, fire alarm control, and smoke control shall be hardwired, interlocked to operate in “ON”, “AUTO”, “HAND” and “AUTOMATIC” positions.
	2. Fire alarm, smoke control and life safety sequences shall override other automatic control sequences, including hardwired safety devices.
	3. Reset schedules and setpoints shown in Sequence of Operations are for initial programming and start-up, during system check out the reset schedules and setpoints shall be fine-tuned to obtain desired comfort and energy savings results.  The Enginee...
	4. Automatic control functions that switch equipment on and off (e.g., fans) must be programmed with dead bands or time delays to prevent short cycling of equipment.
	5. The strobe and horn provided at the ATC panel shall be energized whenever the equipment is in alarm condition.
	1. All controllers, relays, interlock wiring, and other devices required to provide the Sequence of Operations shall be housed within the ATC panel, except where otherwise noted.
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	B. SMB-ATC-1:
	1. SMB-HVAC-1/SMB-RF-1/SMB-EF-1/SMB-VAV-1 thru SMB-VAV-8
	a. HVAC unit’s (SMB-HVAC-1) interlock controls shall be wired from the ATC panel.  HVAC unit shall be controlled through the HVAC unit controller (UC).  The UC is factory supplied with the HVAC unit and receives input from all factory mounted sensors ...
	b. The HVAC unit supply fan shall operate through an OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	c. In the AUTO position, motorized outside air damper shall energize to open. A limit switch shall start the supply fan when the damper opens to its minimum position.
	d. The CCP shall control the HVAC unit cooling and heating cycles as follow:
	1) CCP shall continuously poll individual VAV unit control modules to determine the cooling and heating requirements.
	2) On a call for cooling by the CCP, the discharge air temperature sensor shall:
	a) Modulate the DX cooling system to maintain discharge air temperature setpoint of 55(F (adjustable).
	b) Annunciate a high supply air temperature alarm at the ATC panel if the discharge air temperature should rise above 80(F.
	c) Annunciate a low supply air temperature alarm at the ATC panel if the discharge air temperature should drop below 40(F.

	3) On a call for heating by the CCP, the discharge air temperature sensor shall:
	a) Cycle the gas-fired heat exchanger to maintain discharge air temperature setpoint of 55-65(F (adjustable).  The minimum discharge air setpoint shall be set at 55.0 deg. F (adj.). The discharge temperature sensor shall prevent the discharge air temp...
	b) Annunciate a high supply air temperature alarm at the ATC panel if the discharge air temperature should rise above 80(F.
	c) Annunciate a low supply air temperature alarm at the ATC panel if the discharge air temperature should drop below 40(F.

	4) Summer/winter changeover of HVAC unit shall be automatic by outside air temperature sensor set at 70 F (adjustable).

	e. Supply duct static pressure shall be controlled by the VFD controlled supply fan.  Static pressure sensor, located in the main supply duct, shall send signal to the VFD controller through the CCP.  Supply fan shall modulate to increase or decrease ...
	1) Supply duct static pressure setpoint shall be reset using Trim and Respond logic within the adjustable range of 0.15 inch W.G. to 1.3 inch W.G.  When the supply fan is off, the static pressure setpoint shall be 0.5 inch W.G. (adjustable).  While th...
	2) For each VAV unit, one zone pressure request is generated when the VAV damper is greater than 85% open until it drops to 70% open.  Two pressure requests are generated when the damper is greater than 99% open until it closes to 85%.

	f. Off Hours Operation:
	1) CCP programmable time clock shall control the HVAC unit during selected off hours of building occupancy as follows:
	a) The outside air damper shall close to its minimum position to match SMB-EF-1 airflow.
	b) The CCP shall provide a space temperature set-back during heating mode of operation and space temperature set-up during cooling mode of operation.


	g. VAV Units SMB-VAV-1 to SMB-VAV-8:
	1) Cooling:
	a) Stage 1: VAV reheat coil shall maintain zone temperature setpoint of 72(F (adjustable) through a reheat coil discharge air temperature sensor, resettable through a zone temperature sensor.
	b) Stage 2:  Upon an increase above zone temperature setpoint and the reheat coil de-energized (no reheat), a control signal from the zone sensor shall be sent to the VAV unit control module associated with that zone. The signal shall increase the sup...

	2) Heating:
	a) Stage 1: VAV reheat coil shall maintain zone temperature setpoint of 68(F (adjustable) through a reheat coil discharge air temperature sensor, resettable through a zone temperature sensor.
	b) Stage 2: Upon a decrease below zone temperature setpoint and the reheat coil energized, a control signal from the zone sensor shall be sent to the VAV unit control module associated with that zone. The signal shall decrease the supply air flow to t...


	h. Economizer Operation:
	1) If outdoor ambient air temperature and humidity permit, an economizer mode shall be used for “free cooling”.  During economizer mode the outside air damper and mixing damper through an enthalpy controller shall modulate from their original preset p...
	2) When outside airflow exceeds 50% of HVAC unit’s total airflow, relief fan SMB-RF-1 shall energize to operate in LOW speed.
	3) When outside airflow exceeds 80% of HVAC unit’s total airflow, relief fan SMB-RF-1 shall energize to operate in HIGH speed.
	4) When comfort conditions cannot be maintained through the economizer mode, the outside air damper and mixing damper shall return to their original preset positions and the DX cooling cycle will be energized.
	5) Economizer shall be capable of running in VENTILATION OVERRIDE mode in which the supply and relief fans shall run at full airflow rates regardless of the enthalpy controller setpoint.  In VENTILATION OVERRIDE mode, outside air damper and relief dam...

	i. Duct mounted low limit thermostat (freezestat) shall close an alarm contact if the discharge air temperature is below the setpoint of 38 F (adjustable) after a 10 minute time delay (0-30 minutes adjustable).  The freezestat alarm shall signal a com...
	j. Duct mounted smoke detector in the return air duct shall stop the HVAC unit upon smoke detection.  Smoke detection shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condition to the building’s RIO panel...
	k. The HVAC unit’s intrinsic alarm conditions such as burner loss of air flow, fan motor overload, burner failure, high temperature, and dirty filter shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condi...
	l. When the HVAC unit is manually shut down or shuts down on a safety alarm, the supply fan shall stop, the refrigeration system or burner, if operating, shall stop, the outside air damper fully closes.  Manual reset shall be required for restart.
	m. The relief fan SMB-RF-1 shall operate through a HAND/OFF/AUTO switch with run indicating light and motor overload light located on the front of the ATC panel.
	n. In the HAND position, motorized damper SMB-MD-2 shall energize to open.  A HIGH/LOW speed selector switch on the front of the ATC panel will allow for manual selection of high or low speed operation.  A limit switch shall start the fan when the mot...
	o. In the AUTO position, the relief fan shall be interlocked to operate with the HVAC unit.  A limit switch shall start the fan when the motorized damper SMB-MD-2 is 100% open.
	p. The exhaust fan SMB-EF-1 shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	q. In the HAND position, motorized damper SMB-MD-1 shall energize to open.  A limit switch shall start the exhaust fan when the damper is 100% open.
	r. In the AUTO position, the exhaust fan shall be interlocked to operate with the HVAC unit.  The motorized damper SMB-MD-1 shall energize to open when the HVAC unit is turned to AUTO.  A limit switch shall start the exhaust fan when the damper is 100...
	s. Outside air damper, mixing damper, SMB-MD-1, and SMB-MD-2 shall spring return to the normally closed position upon shut down of the HVAC unit, exhaust fan, relief fan, and/or when the damper actuators are de-energized.
	t. The HVAC unit supply fan and exhaust fan shall normally run continuously with the HVAC unit and the exhaust fan in the AUTO position.  The relief fan shall normally run when the HVAC unit’s outside air damper exceeds position setpoints with relief ...

	2. SMB-EF-2
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel and the space thermostat as shown on the Drawings.
	b. In the HAND position, motorized actuators SMB-LM-1 and SMB-LM-2 shall energize to open.  A limit switch shall start the exhaust fan when the motorized damper actuators are 100% open.
	c. In the AUTO position, when space temperature reaches the thermostat’s setpoint (adjustable) of 85 F, motorized damper actuators SMB-LM-1 and SMB-LM-2 shall energize to open.  A limit switch shall start the exhaust fan when the motorized dampers are...
	d. The motorized damper actuators  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	e. Exhaust fan shall normally run upon temperature rise above setpoint with exhaust fan in the AUTO position.

	3. SMB-EF-3
	a. The exhaust fan shall operate through a HAND/OFF switch with run indicating light located on the front of the ATC panel and the corrosion resistant space thermostat as shown on the Drawings.
	b. In the HAND position, motorized damper actuators SMB-LM-3 and SMB-LM-4 shall energize to open  A limit switch shall start the fan when motorized dampers  are 100% open.
	a.
	c. The motorized damper actuators  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	d. Exhaust fan shall normally run continuously with exhaust fan in the HAND position.

	4. SMB-EF-4
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel and the corrosion resistant space thermostats as shown on the Drawings.
	b. In the HAND position, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the fan when motorized dampers  are 100% open.
	c. In the AUTO position, when space temperature reaches the thermostat’s setpoint (adjustable) of 85 F, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the exhaust fan in low speed when the motorize...
	d. The motorized dampers  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	e. Exhaust fan shall normally run upon temperature rise above setpoint with exhaust fan in the AUTO position.

	5. SMB-EF-5
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light and motor overload indicating light located on the front of the ATC panel and the combination gas detector as shown on the Drawings.
	b. In the HAND position, motorized damper SMB-MD-3 and motorized damper actuators SMB-LM-7, SMB-LM-8, SMB-LM-9, SMB-LM-10, SMB-LM-11, and SMB-LM-12 shall energize to open. A limit switch shall start the fan when motorized damper actuators are 100% open.
	c. In the AUTO position, when the carbon monoxide and/or nitrogen dioxide gas levels exceeds the combination gas detector’s low-alert level (adjustable), motorized damper SMB-MD-3 and motorized damper actuators SMB-LM-7, SMB-LM-8, SMB-LM-9, SMB-LM-10,...
	d. The gas detector’s high-alert level (adjustable) shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condition to the building’s RIO panel.  Gas detector’s high-alert level shall be indicated on the face ...
	e. The motorized actuators for motorized dampers and SMB-MD-3 shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	f. Exhaust fan shall normally run upon gas detection above alert levels with exhaust fan in the AUTO position.
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	C. Gas-Fired Unit Heaters (GUH):
	1. Heaters shall be cycled by individual low voltage space thermostat set at 55 F (adjustable).

	D. Gas-Fired Radiant Heaters (RH):
	1. Heaters shall be cycled by individual corrosion resistant space thermostat set at 55 F (adjustable).

	E. Ceiling Fans (CF):
	1. Fans shall be controlled by individual variable speed switch and be operated as required to assist in ventilation cooling and heating by preventing air stratification.
	2. Fans shall be wired to a factory supplied reversing switch to allow for seasonal reversal of the fan rotation.

	F.     Fire Alarm Shutdown:
	1. All HV units, HVAC units, fans, unit heaters, outside air dampers, discharge air dampers, motorized control damper actuators, etc. shall be orderly shut down upon receipt of a signal from the fire alarm control panel.  Fire alarm condition shall si...


	3.3  ADJUSTMENT AND TESTING
	A. Adjust all system components for specified operation.
	B.     Test each control system for proper operation.  Provide a running test in the presence of the Engineer simulating all operating and safety sequences.  Provide a written report of such running test, listing all checks made and all corrective act...
	C.     Coordinate with Section 23 05 93, Testing, Adjusting and Balancing for HVAC.

	3.4   supplier’S SERVICES
	A. A qualified representative shall be provided for installation, supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 3 visits, minimum 8 hours on-Site for each ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
	C. Instruction of Operations and Maintenance Personnel:
	1. Comply with Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	2. Instruction Course:  After equipment is fully operational, and before Owner will assume responsibility for the operation of equipment, the manufacturer’s operating specialists shall instruct the Owner's operating personnel in the care, maintenance ...
	3. All training sessions may be video-taped by Owner.

	D. Manufacturer's Installation Report:
	1. Prepare manufacturer's installation reports and submit within 30 days after completion of field testing and operation instruction.  The reports shall be prepared in accordance with the requirements of Section 01 78 23, Operations and Maintenance Da...
	a. Field testing reports.
	b. Description of installation deficiencies not resolved to the Owner's satisfaction.
	c. Description of problems or potential problems.
	d. Names of Owner personnel who attended the operations and maintenance training sessions.
	e. Record copy of materials used for the training sessions including an outline summary of the course.





	23 31 13 - Metal Ductwork
	SECTION 23 31 13
	METAL DUCTWORK
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install ductwork complete with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, ductwork and accessories Work.

	C. Related Sections:
	1. Section 05 05 33, Anchor Systems.
	2. Section 09 91 00, Painting.
	3. Division 23, Mechanical.


	1.2   REFERENCES
	A. Standards referenced in this Section are listed below:
	1. American Conference of Governmental Industrial Hygienists, (ACGIH).
	a. ACGIH 0428 – Industrial Ventilation Workbook.
	b. ACGIH 2094 – Industrial Ventilation: A Manual of Recommended Practice.
	c. ACGIH 2095 – Industrial Ventilation: A Manual of Recommended Practice for Design.

	2. American National Standards Institute, (ANSI).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	a. ASHRAE Standard 52.2 – Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	4. American Society for Testing and Materials, (ASTM).
	a. ASTM E84 – Standard Test Method for Burning Characteristics of Building Materials.
	b. ASTM A774/A774M – Standard Specification for As-Welded Wrought Austenitic Stainless Steel Fittings for General Corrosive Service at Low and Moderate Temperatures.
	c. ASTM A778 – Standard Specification for Welded, Unannealed Austenitic Stainless Steel Tubular Products.

	5. Institute of Electrical and Electronic Engineers, (IEEE).
	6. National Fire Protection Association, (NFPA).
	a. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.

	7. National Electrical Code, (NEC).
	8. National Electrical Manufacturers Associates, (NEMA).
	9. Sheet Metal and Air Conditioning Contractors National Association, (SMACNA).
	a. HVAC Duct Construction Standards – Metal and Flexible.
	b. Round Industrial Duct Construction Standards.
	c. Rectangular Industrial Duct Construction Standards.
	d. Fire, Smoke and Radiation Damper Installation Guide for HVAC Systems.

	10. Underwriters Laboratories Inc., (UL).
	a. UL 181 – Factory-Made Air Ducts and Air Connectors.
	b. UL 555 – Fire Dampers.
	c. UL 900 – Air Filter Units.



	1.3   QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Manufacturer shall have a minimum of five years of experience of producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in ductwork installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type of Work.  Submi...
	2. Engage a single installer for the entire ductwork system with undivided responsibility for performance and other requirements.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American National Standards Institute, (ANSI).
	2. Institute of Electrical and Electronic Engineers, (IEEE).
	3. National Electrical Code, (NEC).
	4. National Electrical Manufacturers' Association, (NEMA).
	5. National Fire Protection Association, (NFPA).
	6. Underwriters Laboratories Inc., (UL).
	7. Local and State Building Codes and Ordinances.
	8. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4   SUBMITTALS
	A. Shop Drawings: Submit the following:
	1. 1/4-inch scale layouts, dimensioned to show length of runs, sizes, support spacing and expansion provisions.
	2. Details of installation, including supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data for all equipment.
	4. Flexible connections.
	5. Other technical data related to the specified material and equipment as requested by Engineer.
	6. Submit schedule with materials of construction, sizes, thickness, design pressure, weight per foot, maximum span, joint type and flange data.
	7. Submit air outlet schedule indicating size, location, model, duty (supply, exhaust, or return) and quantity.
	8. Gasket material.
	9. Installer’s qualifications.
	10. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up-to-date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of work submit CADD drawings showing the actual in-place installation of all ductwork and equipment instal...

	C. Contractor shall provide certification that all stainless steel ductwork, hangers, accessories and hardware are Type 316 stainless steel.

	1.5   DELIVERY, STORAGE AND HANDLING
	A. Shipping, Packaging, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance of Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6  GENERAL REQUIREMENTS
	A. The Contract Documents show the general arrangement and extent of the Work to be done.  The exact location and arrangement of all parts shall be determined as the Work progresses.  The exact location of all parts of the Work is governed by the gene...
	B. The Drawings are intended as an indication of the arrangement of equipment and ductwork and is as nearly correct as can be determined in advance of the actual construction of the Work.  Equipment, ductwork, and appurtenances found to interfere with...
	C. The connections shown to the various units are particularly intended as an indication only.  The actual connections at the time of installation is to be made and arranged as to suit the requirements of each particular case, and to adequately provid...
	D. The Drawings show the general arrangement of all systems.  Should conditions necessitate rearrangement of one or more of the systems, Contractor, before proceeding with the Work, shall prepare and submit complete drawings showing all details of the...
	E. The Drawings do not indicate all offsets, fittings, accessories and details, which may be required.  Contractor shall examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the respective Specifications f...


	PART 2 -  PRODUCTS
	2.1   METALLIC RECTANGULAR DUCTWORK
	A. Type:
	1. Galvanized steel shall be G90 hot dipped in accordance with ASTM A653/A653M. (G90 coating).
	a. All accessories, hardware, and fasteners for galvanized ductwork, shall be galvanized steel, unless otherwise noted.

	2. Aluminum (Alloy 3003 - H-14).
	a. All accessories and hardware shall be aluminum, unless otherwise noted.
	b. All fasteners shall be Type 316 stainless steel, unless otherwise noted.


	B. Design Criteria:
	1. Sheet metal construction shall conform to the following minimum pressure classification (positive and negative pressure), unless otherwise shown or specified:
	a. Ductwork serving administrative spaces: 3-inch W.G.
	b. Ductwork serving process spaces: 2-inch W.G.


	C. Construction:  Conform to the latest edition of SMACNA Standards.
	1. All sheet metal construction shall be in accordance with the construction details and installation details in the latest edition of the SMACNA HVAC Duct Construction Standards.  This Standard is hereinafter referred to as HVAC DS.
	2. Duct construction alternatives (duct gauge in relation to reinforcement spacing) selected by Contractor from HVAC DS Tables  shall be identified by duct system and shall be submitted in schedule form to the Engineer prior to beginning installation ...
	3. Thickness of aluminum ductwork and size and thickness of aluminum supports shall be appropriately converted using the aluminum conversion tables in the HVAC DS.
	4. Unless otherwise noted, longitudinal seams shall be Pittsburgh type with permanently elastomeric sealant applied continuously within the seam.
	5. Galvanized Steel Ductwork Minimum Thicknesses:



	Duct Dimension, (maximum side): Thickness:
	6. Aluminum Ductwork Minimum Thicknesses:
	7. Stiffener angles shall be constructed of the same material as the ductwork.
	8. Splitter Dampers:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.

	9. Transitions and Offsets:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.

	10. Branch Take-Offs:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.
	c. 45 degrees, NO straight taps, unless specifically shown.

	11. Elbows:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.
	c. Elbows shall be the radius type with R=1.5, unless specifically shown otherwise.
	d. Where space limitations prevent the use of a radius elbow provide a square throat elbow with turning vanes.

	D. Transverse Joints:
	1. Manufacturer: Provide product of one of the following:
	a. Ductmate Industries, Inc.
	b. Elgen Manufacturing Company, Inc.
	c. Or equal.

	2. Ductwork shall be connected by a mechanical joining system, except where otherwise noted.
	3. Manufacturer’s installation instructions will be followed, except where otherwise noted.
	4. SMACNA T-24 and other flange type connectors formed from the duct edge will NOT be allowed.
	5. All connectors shall meet or exceed the functional criteria outlined in the HVAC DS and shall be constructed of the same material as the ductwork.

	E. Turning Vanes:
	1. Manufacturer: Provide product of one of the following:
	a. Ductmate Industries, Inc.
	b. Elgen Manufacturing Company, Inc.
	c. C.L. Ward & Family, Inc.
	d. Or equal.

	2. Material:  Same material as ductwork.
	3. Ducts 24-inches or shorter:
	a. Vanes:  Single thickness.
	b. Runners: Type 2.

	4. Ducts taller than 24-inches:
	a. Vanes:  Double thickness.
	b. Runners: Type 1.


	F. Seal Class:
	1. Class B – Ductwork constructed with a minimum pressure classification (positive and negative pressure) less than 4-inch W.G.

	G. Leakage:
	1. Leakage Class 6 – All other rectangular duct systems.

	H. Flexible duct or duct constructed of fiberglass duct board shall not be permitted, except where specifically shown.
	2.2   METALLIC ROUND DUCTWORK
	A. Type:
	1. Aluminum (Alloy 3003 - H-14).
	a. All accessories and hardware shall be aluminum, unless otherwise noted.
	b. All fasteners shall be Type 316 stainless steel, unless otherwise noted.


	B. Design Criteria:
	1. Sheet metal construction shall conform to the following minimum pressure classification (positive and negative pressure), unless otherwise shown or specified:
	a. Ductwork serving administrative spaces: 3-inch W.G.
	b. Ductwork serving process spaces: 2-inch W.G.
	c. Ductwork serving dryer exhaust systems: 2-inch W.G. minimum; thickness to be as required for longitudinal weld specified.


	C. General: Conform to the latest edition of SMACNA Standards.
	1. All sheet metal construction shall be in accordance with the construction details and installation details in the latest edition of the SMACNA HVAC Duct Construction Standards.  This Standard is hereinafter referred to as HVAC DS.
	2. Duct construction alternatives (duct gauge in relation to reinforcement spacing) selected by Contractor from HVAC DS Tables shall be identified by duct system and shall be submitted in schedule form to the Engineer prior to beginning installation o...
	3. Thickness of aluminum ductwork and size and thickness of aluminum supports shall be appropriately converted using the aluminum conversion tables in the HVAC DS.
	4. Ductwork shall be manufactured by United McGill Corporation, Series UNI-SEAL or equal.
	5. Ductwork fittings shall be manufactured by United McGill Corporation, Series LOLOSS or equal.
	6. For General Round Ductwork:
	a. Provide round, single wall, spiral lock seam with rib ductwork.

	7. For Dryer Vent Round Ductwork:
	a. Provide round, single wall, fully welded longitudinal seam ductwork.

	8. Aluminum Ductwork Minimum Thicknesses:



	Duct Diameter:    Minimum Thickness:
	9. Ductwork shall be provided in continuous un-joined lengths wherever possible, except when interrupted by fittings and dampers.
	10. Fittings:  Elbows shall be die-stamped with a bend radius of 1.5 times the elbow diameter.  Where die-stamped elbows are not available from the manufacturer, provide gored elbows with a letter from the manufacturer stating die-stamped elbows are n...
	a. All branch entrances shall be by means of factory-fabricated fittings or factory fabricated duct tap assemblies.

	D. Tranverse Joints: Ductwork and fittings shall be connected using flanged joints in accordance with the manufacturer’s installation procedures and duct sealant recommendations for intended service conditions.
	E. Seal Class:
	1. Class B – Ductwork constructed with a minimum pressure classification (positive and negative pressure) less than 4-inch W.G.

	F. Leakage:
	1. Zero Leakage – dryer vent exhaust systems.
	2. Leakage Class 6 – All other round duct systems.

	2.3  METALLIC DUCT ACCESSORIES
	A. Hangers:
	1. All ductwork shall be supported from trapeze type hangers.  Hanger rods shall be minimum 3/8-inch for all ducts with half perimeter up to 72-inches, and 1/2-inch diameter for all ducts with half perimeter larger than 72-inches.  A pair of rods shal...
	2. Provide structural steel supports as required to mount hangers from building structure.
	3. All hangers, rods, supports, bolts, nuts, washers, inserts, supports, and appurtenances located in corrosive areas shall be Type 316 stainless steel and those located in non-corrosive areas shall be hot dip galvanized steel.  Refer to the Corrosive...
	4. Hanger construction and installation shall conform to SMACNA Standards, except as specified.  No sheet metal duct hangers or straps will be allowed.

	B. Motorized Control Dampers and Volume Dampers (for Rectangular Ductwork):
	1. Commercial Type Dampers for Galvanized Steel Ductwork:
	a. Design and Performance Criteria (based on 48-inch damper width):
	1) Dampers shall be performance rated and certified in accordance with AMCA Standard 500-D and AMCA Publication 511.
	2) Maximum Design Total Static Pressure:  5.2-inch W.G.
	3) Damper Leakage:  Class 1 Leakage Rated – Not more than 8 cfm per square foot at 4-inch W.G. with blade seals.
	4) Certification:  Manufacturer shall submit certified test data.

	b. Product and Manufacturer: Provide one of the following:
	1) Model CD60, as manufactured by Ruskin.
	2) Or equal.

	c. Details of Construction:
	1) Material:  Galvanized steel.
	2) Frame:  16 gauge hat channel reinforced with corner braces for structural strength equal to 11 gauge channel frame with mounting flanges.
	3) Single Section Sizes:
	a) Minimum:  8-inch wide by 10-inch high.
	b) Maximum:  60-inch wide by 72-inch high.

	4) Blades:
	a) 6-inch wide.
	b) Opposed blades.
	c) Airfoil shape with 14 gauge equivalent galvanized steel double skin construction.
	d) EPDM edge seals for motorized control dampers only.

	5) Linkage:  Concealed in frame outside the air stream.
	6) Axles:  1/2-inch plated steel hex.
	7) Bearings:  Stainless steel sleeve.
	8) Jamb Seals: Flexible metal compressible type.
	9) Provide galvanized steel outside handle, quadrant with 2-inch standoff and approved position indicator with locking device for all volume dampers.


	2. Commercial Type Dampers for Aluminum Ductwork:
	a. Design and Performance Criteria (based on 48-inch damper width):
	1) Dampers shall be performance rated and certified in accordance with AMCA Standard 500-D and AMCA Publication 511.
	2) Maximum Design Total Static Pressure:  5.2-inch W.G.
	3) Damper Leakage:  Class 1 Leakage Rated – Not more than 8 cfm per square foot at 4-inch W.G. with blade seals.
	4) Certification:  Manufacturer shall submit certified test data.

	b. Product and Manufacturer: Provide one of the following:
	1) Model CD50, as manufactured by Ruskin.
	2) Or equal.

	c. Details of Construction:
	1) Material:  6063-T5 aluminum.
	2) Frame:  0.125-inch thick hat channel with mounting flanges.
	3) Single Section Sizes:
	a) Minimum:  6-inch wide by 9-inch high.
	b) Maximum:  60-inch wide by 72-inch high.

	4) Blades:
	a) 6-inch wide.
	b) Opposed blades.
	c) Airfoil shape with heavy gauge 6063-T5 aluminum double skin construction.
	d) EPDM edge seals for motorized control dampers only.

	5) Linkage:  Concealed in frame outside the air stream.
	6) Axles:  1/2-inch plated steel hex.
	7) Bearings:  Molded synthetic.
	8) Jamb Seals:  Flexible metal compressible type.
	9) Provide Type 304 stainless steel outside handle, quadrant with 2-inch standoff and approved position indicator with locking device for all volume dampers.
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	C. Fire Dampers (FD):
	1. Products and Manufacturers: Provide one of the following:
	a. Ruskin, Model DIBD2SS/DIBD23SS.
	b. Or equal.

	2. Reference:  NFPA 90A, SMACNA, UL 555 and local building codes.
	3. Type: Curtain type dynamic fire damper.
	4. Maximum velocity: 2000 FPM.
	5. Maximum pressure: 4 in. W.G.
	6. Frame: 20-gauge, 316 stainless steel channel.
	7. Blades: 24-gage, 316 stainless steel curtain type in airstream.
	8. Closure Springs: 301 stainless steel constant force or spring clip type.
	9. Control: 165 F fusible link.
	10. Label:
	a. All fire dampers shall have UL Label attached.
	b. Label shall have a fire rating of minimum 1-1/2 hours for walls rated at one or two hours and 3 hours for walls rated above three hours fire rating.

	11. Provide firestopping at walls, floors, and ceilings where dampers are installed.
	12. Provide a duct access door at each fire damper.
	13. Installation shall conform to manufacturer’s installation recommendations required to meet UL.

	D. Access Doors:
	1. Rectangular Ductwork:
	a. Reference:  SMACNA Standards.
	b. Type:  Gasketed cam lock covers.
	c. Materials:  Same as duct.
	d. Unless otherwise specified access doors shall be:
	1) 12 by X-2-inches for ducts X-inches and smaller less than 14-inches.
	2) 24 by 12-inches for ducts between 14 and 36-inches.
	3) 24 by 24-inches for ducts between 36 and 60-inches.
	4)  (Two) 24 by 24-inch doors for ducts larger than 61-inches.

	e. Provide access doors for all fire dampers, smoke detectors, volume/control dampers, and other duct mounted devices where required to be accessible.
	f. Access doors for fire dampers shall be stenciled “FIRE DAMPER ACCESS” with minimum 1/2-inch high letters.


	E. Flexible Connections:
	1. Reference:  SMACNA Standards.
	2. Fabric:
	a. 1/16-inch thick minimum reinforced Hypalon or EPDM sheeting.
	b. UV resistant for outdoor use.


	F. Miscellaneous Duct Fittings:
	1. Reference:  SMACNA Standards.
	2. Material:  Same material as ductwork.

	G. Sleeves:
	1. Where galvanized steel ductwork passes through masonry walls, partitions or floors, provide 16-gauge galvanized sleeve.
	2. Where aluminum ductwork or stainless steel ductwork passes through masonry walls, partitions or floors, provide 16-gauge Type 316 stainless steel sleeve.
	3. Where two types of metallic ductwork come together at a sleeve, provide Type 316 stainless steel sleeve.
	4. Calk airtight with fire resistant sealant between sleeve and ductwork.

	H. Duct Gaskets:  Gasketing material shall be butyl.
	I. Hardware and Fasteners:
	1. All hardware and fasteners for galvanized ductwork shall be galvanized steel.
	2. All hardware and fasteners for stainless steel ductwork shall be Type 316 stainless steel.
	3. All hardware and fasteners for aluminum ductwork shall be Type 316 stainless steel.


	2.4  GRILLES, REGISTERS, AND DIFFUSERS
	A. Manufacturers:  Provide one of the following:
	1. Anemostat.
	2. Titus.
	3. Or equal.

	B. General:
	1. Aluminum air devices shall have a clear anodized finish.
	2. Stainless steel air devices shall have a satin polish finish.
	3. Ceiling diffusers shall have a baked enamel white finish.

	C. Return/Exhaust Grille – RG/EG (Stand-alone/duct mounted and for use with Return or Exhaust Plenum Grille Detail):
	1. Single deflection, blade angle per Schedule on Drawings, fixed blades.
	2. Blades shall be parallel to long dimension.
	3. 3/4-in blade spacing.
	4. For use in T-bar ceiling (when plenum mounted) or ductwork when stand-alone.
	5. Baked enamel white finish for plenum mounted grilles.
	6. Clear anodized when not mounted in hung ceilings.
	7. Base model:
	a. Aluminum: Anemostat XAC3LOD (for use in plenum).
	b. Aluminum: Anemostat X-30 (stand-alone/duct mounted).


	D. Ceiling Diffusers – SAD:
	1. 24-in by 24-in louvered face with adjustable internal air pattern controller.
	2. Round neck.
	3. 360 degree discharge pattern.
	4. For use in T-bar ceiling.
	5. Base model:
	a. Aluminum: Titus TMSA-AA.



	2.5  FLEXIBLE DUCTWORK
	A. Flexible ductwork shall be limited to six feet and allowed only where shown.
	B. Core:
	1. Two-ply black polyester core encapsulating a galvanized steel wire helix.
	2. Rated Pressure in Accordance with UL 181: 10-inch w.g. positive pressure.
	3. Rated Maximum Air Velocity: 4000 FPM.

	C. Thermal Characteristics: R-6.0.
	D. Jacket:
	1. Durable black polyethylene vapor barrier.
	2. High tensile scrim under vapor barrier for strength and tear resistance.

	E. Maximum flame spread: 25.
	F. Maximum smoke developed: 50.


	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between ductwork systems and/or equipment and/or structures to Engineer, in writing, who shall determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of ductwork, unless specifically approved by Engineer.
	5. Installation to conform to the requirements of all local and state codes.

	B. All ductwork shall conform accurately to the dimensions shown, the ducts shall be straight and smooth inside with joints neatly finished.  Ductwork shall be installed so as to preclude the possibility of vibration under all operating conditions.
	C. Tape and seal all joints in accordance with SMACNA Standards.  Tape shall not be used as the primary means of sealing.
	D. Test holes shall be provided as directed by the testing, adjusting and balancing contractor.
	E. Fire dampers shall be provided and installed where indicated and where required by UL and authorities having jurisdiction, and shall be approved by local building codes and in accordance with the requirements of the NFPA.
	F. Install all ductwork and accessories to provide a system free from buckling, warping, breathing or vibration.
	G. All ducts at flexible connections with fans shall be supported at free end within 12-inches of flexible connection.
	H. Provisions shall be made for supporting all ductwork, dampers, and other ductwork accessories, where necessary.
	I. Coordinate all air outlets for compatibility with ceiling system.

	3.2   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Test all equipment in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components shall not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive ductwork and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of ductwork and accessories found to be defective, blistered, cracked and/or deviated from allowable tolerances.

	C. Protection:
	1. Properly plug or cap the open ends of all ductwork at the end of each day’s Work or other stopping point throughout the construction.  Ductwork shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, dampers, valves to achieve design conditions.
	3. All duct systems shall be balanced by Specification Section 23 05 93, Testing, Adjusting and Balancing.

	B. Cleaning:
	1. Thoroughly clean ductwork and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from ductwork in preparation for painting.
	3. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4  MATERIAL SCHEDULES
	A. All ductwork and plenums serving the following equipment shall be aluminum:
	1. SMB-EF-1, SMB-EF-2, SMB-EF-3, SMB-EF-4, SMB-EF-5 including intake damper plenums as shown on the drawings.
	2. SMB-HVAC-1 and SMB-RF-1 (exterior ductwork only).
	3. Clothes dryer vent, dryer vent fan.

	B. All ductwork and plenums serving the following equipment shall be galvanized steel:
	1. SMB-HVAC-1 (interior ductwork).

	C. Ductwork materials not specified above and not specified in Specification Section shall be constructed of aluminum, unless otherwise directed by Engineer.

	3.5   PAINTING
	A. All ductwork and accessories shall be painted in accordance with Specification Section 09 91 00, Painting.
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	23 34 04 - Industrial Ceiling Fans
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install industrial ceiling fans complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with, or before, the industrial ceiling fans Work.

	C. Related Sections:
	1. Section 10 14 00, Signage.
	2. Section 23 05 29, Hangers and Supports for HVAC Ductwork, Piping, and Equipment.
	3. Section 23 09 00, Instrumentation and Control for HVAC.
	4. Section 26 05 05, General Provisions for Electrical Systems.
	5. Section 26 28 16.33, Disconnect Switches.


	1.2  REFERENCES
	A. Air Movement and Control Association International, Inc. (AMCA).
	1. AMCA Standard 204 – Balance Quality and Vibration Levels for Fans.
	2. AMCA Standard 230 – Laboratory Methods of Testing Air Circulating Fans for Rating and Certification.

	B. American Society for Testing and Materials (ASTM).
	1. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	C. Underwriters Laboratories Inc. (UL).
	1. UL 507 – Electric Fans.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Equipment shall be manufactured in the United States.
	c. Manufacturer’s facility, where equipment will be manufactured and tested, shall be ISO 9001:2008 certified.  Manufacturer shall include a copy of the ISO 9001:2008 certificate with the submittals.


	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single industrial ceiling fan manufacturer.
	2. Require the industrial ceiling fan manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the industrial ceiling fan manufacturer.

	C. Regulatory Requirements:
	1. National Electrical Code (NEC).
	2. National Fire Protection Association (NFPA).
	3. Underwriters Laboratories Inc. (UL).
	4. Local and State Building Codes and Ordinances.
	5. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.

	D. Certifications:
	1. Industrial ceiling fans shall bear an approved label with all the necessary identification marks, electrical data, and any necessary cautions as required by the National Electric Code.
	2. Industrial ceiling fans shall be AMCA certified.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, installation details, and wiring diagrams.
	b. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.

	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Lubricant Specification: Furnish lubricant specification for type and grade required for equipment furnished.
	f. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	g. Other technical data related to specified material and equipment as requested by Engineer.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports:
	1) UL Label or equal.
	2) AMCA certification.

	b. Copy of manufacturer’s ISO 9001:2000 certificate.

	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the equipment.
	b. Installation Data.
	c. Instructions for handling, start-up, and troubleshooting.

	3. Source Quality Control Submittals:
	a. Written report presenting results of required shop testing.
	b. Factory test reports.

	4. Field Quality Control Submittals:
	a. Written report presenting results of required field testing.

	5. Supplier Reports:
	a. Submit written report of results of each visit to Site by Supplier’s service personnel, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.

	6. Qualifications Statements:
	a. Manufacturer, when requested by Engineer.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	2. Warranty Documentation:
	a. General warranty.
	b. Special warranties on materials and equipment.


	D. Maintenance Material Submittals: Furnish the following:
	1. Spare Parts:
	a. Spare parts list and recommended quantities.

	2. Tools:
	a. Two sets of special tools, if any, required for normal operation and maintenance.

	3. Spare parts, extra stock materials, and tools shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the Owner at the conclusion of the Project.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of that Work.
	3. Comply with manufacturer’s recommendations for rigging of equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6  WARRANTY
	A. General Warranty: The special warranty specified in this Article shall not deprive Owner of other rights or remedies Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made b...
	B. Special Warranty on Materials and Equipment:
	1. Provide manufacturer’s written warranty, running to the benefit of Owner, agreeing to correct, or at option of Owner, remove or replace materials or equipment specified in this Section found to be defective during a period of 3 years after the date...



	PART 2 -  PRODUCTS
	2.1  EQUIPMENT PERFORMANCE
	A. Design Criteria:
	1. Fans shall conform and be certified to UL 507.
	2. Fans shall be designed for industrial applications with mounting heights of 10 feet or higher.

	B. Performance Criteria:
	1. Provided equipment shall not exceed total power of 200 watts at 120 VAC.
	2. Fans shall be capable of meeting or exceeding industry test by effectively moving 27,000 CFM of air volume past a plane 20 feet from fan with an effective coverage area of 3,800 ft2.
	3. Fans shall be capable of providing identical air flow volume movement in either forward or reverse rotation.
	4. Fans shall be performance rated in accordance with AMCA Standard 230.


	2.2   manufacturers
	A. Product and Manufacturer:  Provide one of the following:
	1. Model 56301RDP, as manufactured by Marley Engineered Products.
	2. Or equal.


	2.3  details of equipment
	A. Fans shall be the three-blade pendant mounted type with minimum spanned diameter of 56 inches.
	B. Fans shall be provided with minimum 3/16-inch thick dual pitch blades constructed from corrosion resistant steel or aluminum.
	C. Fans shall be provided with factory installed secondary support cable assembly consisting of minimum 6-foot galvanized cable connected to motor shaft.
	D. Fans shall be direct driven with heavy duty permanent split capacitor type motors with permanently sealed ball bearings.  Motors shall have integral thermal overload protection with automatic reset.

	2.4  accessories
	A. Disconnects
	1. Provide lockable, horsepower rated, unfused disconnects for all single phase motors conforming to Section 26 28 16.33, Disconnect Switches.
	2. Disconnects shall be constructed and rated for the location in which they are installed.  Refer to Section 26 05 05, General Provisions for Electrical Systems, and the Electrical Drawings for area classifications and ratings.

	B. Variable Speed Controllers
	1.
	1. UL listed solid state integrated semi-conductor device.
	2. 120 VAC, 1-phase, 60 Hz control rating.
	3. Positive OFF/ON action in the control dial.
	4. Adjustable speed range.
	5. Shipped loose for field installation.

	C. Reversing Switch
	1.
	1. Remote mounted toggle switch shall allow for reversing of fan rotation.
	2. Switch shall be capable of controlling up to 10 fans.

	D. Downrods
	1. Fans shall be provided with minimum 24-inch downrod.
	2. Provide extension kit or additional standard length downrods to meet installation height specified on the Equipment Schedule or shown the Drawings.

	E. Mounting Hardware
	1. Provide Type 316 stainless steel hardware for all fan installations.

	F. Structural Supports
	1. Contractor shall provide and install all hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount equipment where shown.  All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall conf...


	2.5   finishing
	A. Unit shall be finish with a powder coating, baked enamel, or epoxy coating.  Unit finish shall be capable of withstanding at least 250 hours, with no visible corrosive effects, when tested in a salt spray and fog atmosphere in accordance with ASTM ...
	A.
	A.

	2.6  CONTROLS
	A. Refer to Section 23 09 00, Instrumentation and Control for HVAC, for sequence of operations.

	2.7  IDENTIFICATION
	A. All equipment and component identification shall be provided in accordance with Section 10 14 00, Signage.

	2.8  SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label or equal.
	b. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer’s data ...
	c. Fans shall be statically and dynamically balanced in accordance with AMCA Standard 204.




	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  PREPARATION
	A. Protection of Surrounding Areas/Surfaces:
	1. Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3  INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from Engineer in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by Engineer.
	4. Installation to conform to requirements of all local and state codes.


	3.4  FIELD QUALITY CONTROL
	A. Field Tests:
	1. After equipment installation is complete, Contractor and a qualified field service representative of unit manufacturer shall perform an operating test and a sound test of each unit and associated controls, in presence of Engineer.  Equipment will p...


	3.5  ADJUSTING
	A. Adjust all controls for proper settings.
	A.
	A. While system is operable, balance all equipment to achieve design conditions.
	B.
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	23 34 05 - Metallic HVAC Fans
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install metallic fans complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the metallic fans Work.

	A.
	C. Related Sections:
	1. Division 23, Mechanical.
	2. Division 26, Electrical.


	1.2   REFERENCES
	A. Standards referenced in this Section are listed below:
	1. Air Movement and Control Association International, Inc. (AMCA).
	a. AMCA Standard 99-0401-86 - Classification for Spark Resistant Construction.
	b. AMCA Standard 204 - Balance Quality and Vibration Levels For Fans.
	c. AMCA Standard 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.

	2. American Bearings Manufacturers Association, (ABMA).
	a. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
	b. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

	3. American National Standards Institute, (ANSI).
	4. American Society for Testing and Materials, (ASTM).
	a. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	5. Institute of Electrical and Electronic Engineers, (IEEE).
	6. National Electrical Code, (NEC).
	7. National Electrical Manufacturers’ Association, (NEMA).
	8. National Fire Protection Association, (NFPA).
	a. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

	9. Underwriters Laboratories Inc., (UL).
	a. UL 705 – Power Ventilators.



	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years of experience of producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single metallic fans manufacturer.
	2. The metallic fans equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the metallic fans equipment manufacturer.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American National Standards Institute, (ANSI).
	2. Institute of Electrical and Electronic Engineers, (IEEE).
	3. National Electrical Code, (NEC).
	4. National Electrical Manufacturers' Association, (NEMA).
	5. National Fire Protection Association, (NFPA).
	6. Underwriters Laboratories Inc., (UL).
	7. Local and State Building Codes and Ordinances.
	8. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4   SUBMITTALS
	A. Shop Drawings: Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Performance Data: Fan curves, for each model specified, noise data, equipment weights, and vibration analysis.
	3. Documentation from the factory substantiating painting systems in accordance with these Specifications.  Include types applied and dry film thickness.
	4. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	5. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	6. Deviations from Contract Documents.
	7. Other technical data related to specified material and equipment as requested by Engineer.

	B. Shop Drawing Data: All materials to be submitted simultaneously as specified elsewhere:
	1. Detailed drawings of each individual component’s wiring diagrams.
	2. Detailed installation drawing of each individual component showing:
	a. Mounting requirements.
	b. Wiring connections, labeled and coded.
	c. Instructions.
	d. Materials of construction.
	e. Data sheets.

	3. Detailed description of each component.
	4. Catalog cuts.
	5. Complete equipment list.
	6. Spare parts list.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6   WARRANTY
	A. Completed equipments systems shall carry manufacturer’s warranty for the following components, but not limited to:
	1. Motors and drives.
	2. Shafts and bearings.
	3. Painting systems.
	4. Control devices.



	PART 2 -  PRODUCTS
	2.1   GENERAL
	A. Performance shall be as shown on the Equipment Schedule.
	B. Two speed motors shall be provided with two windings per phase.
	C. Roof curb mounted fans shall be provided with enough electrical wiring slack to allow the fan to be removed from the curb without disconnecting the electrical wiring at the fan.
	D. Fan bearings shall be designed for a minimum L-10 life of 100,000 hours at the fans maximum operating speed.
	E. Fan wheels shall be dynamically and statically balanced.
	F. Refer to Specification Section 23 09 00, Instrumentation and Controls for HVAC, for sequence of operations.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2  SQUARE INLINE CENTRIFUGAL FAN
	A. Product and Manufacturers:  Provide one of the following:
	1. Loren Cook Company, Model SQI.
	2. Or equal.

	B. Construction:
	1. Housing:
	a. Heavy gauge aluminum or 316 stainless steel construction as specified on the Equipment Schedule.
	b. Welded housing structure, bolted access door.
	c. Integral flanged inlet and outlet connections.
	d. Inspection door.
	e. Mounting brackets welded to outer housing.
	f. Straightening vanes.
	g. Factory insulated housing where specified on the Equipment Schedule.

	2. Wheel:
	a. Centrifugal backward inclined flat blade design.
	b. Non overloading.
	c. Statically and dynamically balanced.
	d. Welded aluminum construction.

	3. Inlet:  Spun aluminum inlet shroud, epoxy coated for stainless steel fan.
	4. Shaft:  Turned, ground and polished stainless steel.
	5. Bearings:
	a. Greaseable ball bearings.
	b. External grease fittings.

	6. Motor Mounts (Belt Drive Only):
	a. Adjustable.
	b. Motor mounting base with material of construction to match housing.


	C. Drive:
	1. Belt drive with adjustable sheaves or direct drive as shown on the Equipment Schedule.


	2.3   WALL MOUNTED PROPELLER EXHAUST FAN
	A. Products and Manufacturers:  Provide one of the following:
	1. Loren Cook Company, Model AW.
	2. Or equal.

	B. Construction:
	1. Propellers:
	a. Air foil design.
	b. Cast aluminum alloy material.
	c. Malleable iron split-taper bushing keyed to the shaft.

	2. Orifice Ring and Panel:
	a. Heavy-gauge aluminum.
	b. Designed for air foil propellers.

	3. Inlet Guard:
	a. Aluminum enclosure.
	b. Removable to provide access to motor.


	C. Drive:
	1. Belt drive with adjustable sheaves or direct drive as shown on the Equipment Schedule.


	2.4  Clothes dryer duct booster fan
	A. Products and Manufacturers:  Provide one of the following:
	1. Tjernlund Products, Model LB2.
	2. Or equal.

	B. General:
	1. Residential dryer booster fan.
	2. Meets UL 705 Dryer Exhaust Duct Power Ventilator (DEDPV) Requirements.
	3. Complies with International Residential Code (IRC-2015).
	4. Rated for duct length of up to 150 equivalent feet.
	5. 5 year no clog guarantee.
	6. Blower provides 160 CFM.
	7. For use in dryer exhaust lengths 25 minimum feet of equivalent length.

	C.   Construction:
	1. Impeller:  Reverse inclined, particulate handling non-clogging.
	2. Motor: PSC permanently lubricated ball bearing type.
	3. Inlet/Outlet: 4” diameter inlet and outlet.
	4. Mounting Bracket:  Rubber isolated, rotates 360 degrees to accommodate any mounting orientation.
	5. Mounting Orientation:  Horizontal or vertical.
	6. Removeable motor and blower for cleaning,

	D. Power:
	1. 120V AC, 50 Watts, 0.8 Amps maximum.

	E. Control:
	1. On-board multi-functional control:
	a. High resolution pressure sensor.
	b. Temperature sensing thermistor with redundant high limit.
	c. Micro-controller to sync fan operation with dryer.
	d. Status panel to alert user to duct restrictions or extreme exhaust temps
	e. High temperature cut-out that disrupts power to the booster fan.


	F. Provide secondary lint trap (Tjernlund LT4) as required per manufacturer’s installation requirements.
	G. Installation:  Install in accordance with the manufacturer’s recommendations.
	A.
	H. Furnished with 6 ft long power cord and molded service plug.

	2.5  MOTORS
	A. Fan Motor:
	1. Horizontal, high efficiency, totally-enclosed-fan-cooled (TEFC), solid shaft, sealed anti-friction type ball, roller, or tapered bearings.  Bearings shall perform to 40,000 hours minimum L-10 life at fan's maximum speed.  Where TEFC motors are not ...
	2. Motors shall have a service factor of 1.15.
	3. Motors shall be normal starting torque, normal slip, squirrel cage induction type.  VFD driven motors shall be compatible for variable frequency drive operation and suitable to be applied in speed varying service without overheating.
	4. Motors shall be of sufficient size so that there will be no overload on the motor above rated nameplate horsepower under any condition of operation imposed by the driven equipment.
	5. Motors shall have Class F insulation with Class B temperature rise and be capable of carrying nameplate full load current plus service factor continuously without an injurious temperature rise in an ambient temperature of 40 C.
	6. Motor thrust bearings shall be adequate to carry continuous thrust loads under all conditions of operation imposed by the driven equipment.
	7. Motors shall be in accordance with all current applicable standards of NEMA, IEEE, ABMA, NEC, and ANSI.
	8. Locked rotor currents shall be as specified in NEMA Standards.
	9. Provide lubrication of non-hygroscopic grease or oil type.
	10. Provide automatic breather and drain for TEFC motor enclosures.
	11. Provide strip type space heaters in motor frame for motors five horsepower and larger.  Space heaters shall operate at 120 volts.
	12. Provide integral overload protection on all single phase motors.
	13. Provide lockable, unfused disconnects for all single phase motors.  Disconnects shall be constructed and rated for the location in which they are installed.  Refer to Specification Section 26 05 05, General Provisions, and the Electrical Drawings ...


	1.1
	2.6  BELTS AND DRIVES
	A. Belts and Drives:  Belts shall be oil and heat resistant, non-static type.  Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts.  Drives shall be sized for 150% of the installed motor horsepo...

	2.7   ACCESSORIES
	A. Variable Speed Controller:
	1. Where specified on the Equipment Schedule.
	2. Solid state integrated semi-conductor device.
	3. 120V, 1-phase, 60Hz control rating.
	4. Positive OFF/ON action in the control dial.
	5. Adjustable speed range.
	6. Shipped loose for field installation.

	B. Bird Screen: 1-inch by 1-inch, 0.120-wire diameter, Type 316 stainless steel mesh screen securely anchored to housing.
	C. Mounting Hardware:
	1. Provide Type 316 stainless steel anchor bolts for wall mounting fans.


	2.8   PAINTING
	A.
	A.
	A.
	A. Fans shall be coated with a baked phenolic coating system of Heresite Series P-413 with plasticizer or equal.  Provide UV inhibitor top coat for all coated surfaces exposed to UV light.
	B. All surfaces shall be prepared, and coating systems applied and cured in strict accordance with the coating manufactures approved procedures.  Primer coatings shall be selected for the specific material and application.
	C. Primer coat and finish coat dry film thickness shall be applied to the required thickness as recommended by the coating manufacturer to provide maximum corrosion protection.
	D. The approved equipment manufacturer shall furnish a written affidavit that the equipment has been prepared, primed, and coated in strict accordance with the coating manufacturer’s procedures and at the coating manufacturer’s facility.
	E. Submit standard and custom color charts for color selection.

	2.9   STRUCTURAL SUPPORTS
	A. Contractor shall provide and install all hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount equipment where shown.  All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances located in...
	B. Refer to Section 23 05 29, Hangers, Supports for HVAC Ductwork, Piping and Equipment.

	2.10   SOURCE QUALITY CONTROL
	A. Source Quality Control: Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	1. Tested and inspected for approval as a unit by Underwriter’s Laboratories, Inc., UL Label.
	2. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer’s data ...
	3. Fan wheels shall be statically and dynamically balanced.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer’s recommendations and the Contract Documents.
	3. Present conflicts between equipment and structures to Engineer who shall determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of equipment, unless specifically approved by Engineer.
	5. Installation to conform to requirements of all local and state codes.


	1.1
	1.1
	3.2   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Test all equipment in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components shall not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive equipment and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of equipment and accessories found to be defective, blistered, cracked and/or deviated from allowable tolerances.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all equipment and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from equipment.
	3. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4   MANUFACTURER’S SERVICES
	A. A factory trained representative shall be provided for installation supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 2 visits, minimum 8 hours on-Site for ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.



	23 51 23 - Gas Vents
	PART 1 -  general
	1.1   DEscription
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install prefabricated gas vents, complete with all appurtenances.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the metal gas vent Work.

	C. Related Sections:
	1. Section 07 62 00, Sheet Metal Flashing and Trim.
	2. Division 23, Mechanical.


	1.2  references
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute, (ANSI)
	2. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	3. National Electrical Code, (NEC).
	4. National Fire Protection Association, (NFPA).
	5. Sheet Metal and Air Conditioning Contractors National Association, (SMACNA).
	6. Underwriters Laboratories Inc., (UL).
	a. UL 1738 – Venting Systems for Gas-Burning Appliances, Categories II, III, and IV.



	1.3  quality assurance
	A. Manufacturer's Qualifications:
	1. Manufacturer shall have a minimum of five years experience in producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in metal gas vent systems installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type o...
	2. Engage a single installer for the entire metal gas vent system with undivided responsibility for performance and other requirements.

	C. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section, regardless of the component manufacturer, from a single metal gas vent manufacturer.
	2. The metal gas vent manufacturer to review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the metal gas vent manufacturer.

	D. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American National Standards Institute, (ANSI).
	2. National Electrical Code, (NEC).
	3. National Fire Protection Association, (NFPA).
	4. Underwriters Laboratories Inc., (UL).
	5. Local and State Building Codes and Ordinances.
	6. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  submittals
	A. Shop Drawings: Submit the following:
	1. 1/4-inch scale layouts, dimensioned to show length of runs, sizes, support spacing and expansion provisions.
	2. Details of installation, including supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data for all equipment.
	4. Wall and roof penetrations and terminations.
	5. Installer’s qualifications.
	6. Other technical data related to the specified material and equipment as requested by Engineer.
	7. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up-to-date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of the Work, submit CADD drawings showing the actual-in-place installation of all metal gas vent systems i...

	C. Contractor shall provide certification that all stainless steel, accessories and hardware are of the specified type.

	1.5  delivery, storage and handling
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage of Materials:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer's recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components. Replace lost equipment or components and repair damage...


	1.6   GENERAL REQUIREMENTS
	A.  The Contract Documents show the general arrangement and extent of the Work to be completed. The exact location and arrangement of all parts shall be determined as the Work progresses. The exact location of all parts of the Work must be governed by...
	B. The Drawings show an indication of the arrangement of equipment and metal gas vent system and is as nearly correct as can be determined in advance of the actual construction of the Work.  Equipment, metal gas systems, and appurtenances found to int...
	C. The connections shown to the various units are intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequately provide for ex...
	D. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, Contractor, before proceeding with the Work, shall prepare and submit complete drawings showing all details ...
	E. The Drawings do not show all offsets, fittings, accessories and details, which may be required.  Contractor shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the respective Specificat...


	PART 2 -  products
	2.1   general requirements
	A. Metal gas vents shall comply with the following design conditions:
	1. Suitable for continuous temperatures up to 550 F.
	2. Listed for ANSI Category I, II, III, or IV appliances.
	3. Listed for -2” W.C. up to +8” W.C. pressure service.
	4. Tested and listed to meet UL 1738.

	B. Manufacturers:  Provide one of the following:
	1. Selkirk Corporation, Heatfab Division.
	2. Metal-Fab, Inc.
	3. Or equal.


	2.2   DETAILS OF CONSTRUCTION
	A. Type: Single Wall Gas Vent:
	1. Vent diameter sizes: 3-in through 16-in.
	2. Thickness: Minimum 0.015-in (28 gauge).
	3. Material: Superferritic AL29-4C stainless steel.

	B. Type: Double Wall Gas Vent:
	1. Inner vent diameter sizes: 4-in through 32-in.
	2. Minimum 1-in air space between inner wall and outer wall.
	3. Inner Wall:
	a. Thickness: Minimum 0.015-in (28 gauge).
	b. Material: Superferritic AL29-4C stainless steel.

	4. Outer Wall:
	a. Thickness: Minimum 0.024-in (24 gauge).
	b. Material: Stainless steel.


	C. Joints:
	1. Provide manufacturer’s approved Room Temperature Vulcanizing (RTV) sealant for all joints without a factory adhered seal.
	2. Overlapping joints.
	3. Mechanical locking bands or tabs.

	D. Accessories: Provide the following fittings and components for a complete system.
	1. Adjustable length sections.
	2. Ventilated roof or wall thimbles.
	3. Elbows.
	4. Tees (square, boot, barometric, and/or air intake).
	5. Tee cover with drain fitting.
	6. Tall cone flashing and support, pitched as required.
	7. Ventilation/finish/storm collars.
	8. Supports (vertical, horizontal, guy, and/or floor).
	9. Increasers/reducers.
	10. Flue collar adapters.
	11. Vent connectors.
	12. Horizontal/vertical in-line drain sections.
	13. Rain caps.
	14. Screened terminations.



	PART 3 -  execution
	3.1   installation
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between metal gas vent systems and/or equipment and/or structures to Engineer, in writing, who shall determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of metal gas vent system, unless specifically approved by Engineer.
	5. Installation to conform to requirements of all local and state codes.

	B. All metal gas vent systems shall conform accurately to the dimensions shown, the vents shall be straight and smooth inside with joints neatly finished.  Metal gas vent systems shall be installed so as to preclude the possibility of vibration under ...
	C. Seal all joints in accordance with the manufacturer’s standards.
	D. Install all metal gas vent systems and accessories to provide a system free from buckling, warping, breathing or vibration.
	E. Provisions shall be made for supporting all metal gas vent systems.
	F. Provide condensate drains per equipment manufacturer’s installation instruction recommendations.

	3.2   FIELD QUALITY CONTROL
	A. Inspection:
	1. Examine areas to receive metal gas vent systems and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject or authorize replacement of metal gas vent systems and accessories found to be defective and/or deviated from allowable tolerances.

	B. Protection:
	1. Properly plug or cap the open ends of all metal gas vent systems at the end of each day’s Work or other stopping point through construction.  Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean metal gas vent systems and accessories prior to installation.
	2. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4   material SCHEDULEs
	A. All metal gas vents serving the following shall be single wall gas vent:
	1. Combustion air intake for gas fired infrared radiant heaters.

	B. All metal gas vents serving the following shall be double wall gas vent:
	1. Flue discharge for gas fired unit heaters.
	2. Flue discharge for gas fired infrared radiant heaters.




	23 74 13 - Packaged Outdoor Central Station Air Handling Units
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install packaged air conditioning unit complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the packaged air conditioning unit Work.

	A.
	C. Related Sections:
	1. Division 23, Mechanical.
	2. Division 26, Electrical.


	1.2  REFERENCES
	A. Standards referenced in this Section are listed below:
	1. Air Movement and Control Association International, Inc. (AMCA).
	a. AMCA Standard 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.

	2. American Bearing Manufacturers Association (ABMA).
	a. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
	b. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

	3. American Gas Association, (AGA).
	4. American National Standards Institute (ANSI).
	a. ANSI Z21.47 – Gas-Fired Central Furnaces.

	5. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	a. ASHRAE Standard 52.2 – Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	6. American Society for Testing and Materials (ASTM).
	a. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	7. Institute of Electrical and Electronic Engineers (IEEE).
	8. National Electrical Code (NEC).
	9. National Electrical Manufacturers' Association (NEMA).
	10. National Fire Protection Association (NFPA).
	a. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

	11. Underwriters Laboratories Inc. (UL).
	a. UL 900 – Air Filter Units.
	b. UL 1995 – Heating and Cooling Equipment.

	12. Air-Conditioning, Heating, and Refrigeration Institute (AHRI).
	a. ARI 340/360 – Performance Rating of Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment.



	1.3  QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section, regardless of the component manufacturer, from a single packaged air conditioning unit manufacturer.
	2. The packaged air conditioning unit equipment manufacturer to review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the packaged air conditioning unit equipment manufacturer.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American Gas Association, (AGA).
	2. American National Standards Institute, (ANSI).
	3. Institute of Electrical and Electronic Engineers, (IEEE).
	4. National Electrical Code, (NEC).
	5. National Electrical Manufacturers' Association, (NEMA).
	6. National Fire Protection Association, (NFPA).
	7. Underwriters’ Laboratories, Incorporated, (UL).
	8. Local and State Building Codes and Ordinances.
	9. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Deviations from Contract Documents.

	B. Shop Drawing Data: All materials to be submitted simultaneously as specified elsewhere:
	1. Detailed drawings of each individual component’s wiring diagrams.
	2. Detailed installation drawing of each individual component showing:
	a. Mounting requirements including roof and/or equipment curbs.
	b. Locations (panel, field, etc).
	c. Piping and wiring connections, labeled and coded.
	d. Materials of construction.
	e. Fan performance curves, showing operation points and sound data.
	f. Wiring diagrams including control panel layout and component data.

	3. Detailed description of each component.
	4. Complete equipment list.
	5. Spare parts list and recommended quantities.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.
	3. American Gas Association certification report.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. Comply with manufacturer’s recommendations for rigging of equipment.
	3. Units shall be equipped with a minimum of four lifting lugs and be design to be structurally to be able to withstand the stresses of hoisting.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...



	PART 2 -  PRODUCTS
	2.1  general requirements
	A. Design conditions shall be as indicated on the Equipment Schedule.
	B. Minimum performance data for each unit shall be as shown on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	C. Packaged air conditioning unit shall conform to the latest editions of ARI Standard 340/360 and UL 1995.
	D. Products and Manufacturers:  Provide one of the following:
	1. Trane Company, Voyager Series.
	2. AAON, RN Series.
	3. Or equal.


	2.2  DETAILS OF CONSTRUCTION
	A. General:
	1. Units shall be completely factory assembled and tested, internally wired, fully charged with refrigerant.  Unit shall consist of insulated weatherproof cabinet with outside air intake hood, compressors, air-cooled condenser coils, condenser fans, e...
	2. Any exceptions to these Specifications must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	3. Factory fabricate and test air handling units of sizes, capacities, and configuration as indicated and specified.  Units shall be fully assembled on steel support members up to practical shipping limitations.  On units not shipped fully assembled, ...

	B. Casing:
	1. Unit casing shall be constructed of zinc coated, heavy gauge, galvanized steel.  Exterior surfaces shall be cleaned, phosphatized and finished with a weather-resistant baked enamel finish.  Unit’s surface shall be tested 500 hours in a salt spray t...
	2. Cabinet construction shall allow for all maintenance on one side of the unit.  Service panels shall provide a water and air tight seal.
	3. Base pan shall have no penetrations within the perimeter of the curb other than the raised 1-1/8-in high supply/return openings (down flow units) to provide an added water integrity precaution.  The base of the unit shall have provisions for forkli...
	4. Unit shall be provided with hinged access doors to the following components: fans and motors, evaporator coils, filters, dampers and operators, access plenum, and discharge plenum.  Removal of screwed wall panels will not be acceptable.
	5. Top cover shall be one piece or where seams exist, it shall be double hemmed and gasket sealed to prevent water leakage.
	6. All exposed panels and top covers in the indoor air section shall be insulated with a 1-in thick, 1-1/2 pound density foil-faced, fire resistant, permanent, odorless, glass fiber material.
	7. Unit shall be weatherproofed and equipped for outdoor installation.

	C. Air Cooled Condenser Section:
	1. Condenser section shall be of similar construction to unit casing.
	2. Fans shall be direct drive, statically and dynamically balanced, for vertical discharge axial flow.
	3. Fan motor shall be permanently lubricated and have built-in thermal overload protection.
	4. Coil shall be copper tubes with aluminum fins mechanically bonded to the tubes.
	5. Coil shall be leak tested to 200 psig and pressure tested to 450 psig at the factory.
	6. Fans shall be coated with a minimum 10 mil DFT baked phenolic coating.  Coils shall be coated uniformly without material bridging between fins with baked phenolic coating.  An equivalent corrosion resistant epoxy coating is permitted provided the c...

	D. Evaporator Coil:
	1. Coil shall be copper tubes with aluminum fins mechanically bonded to the tubes.
	2. Coil shall be furnished with a thermostatic expansion valve.
	3. Coil shall be furnished with a double sloped stainless steel drain pan for positive drainage of condensate.
	4. Coil shall be leak tested to 200 psig and pressure tested to 450 psig at the factory.

	E. Gas Heating Section:
	1. Heat exchanger shall be of drum and tube design constructed from a minimum 304 stainless steel.  Heat exchanger shall have a minimum 10-year warranty.
	2. Forced combustion blower shall supply premixed fuel to a single burner ignited by a pilotless hot surface ignition system.
	3. Combustion blower shall purge the heat exchanger 45 seconds prior to ignition.
	4. Negative pressure gas valve shall be used on standard furnaces.  For furnaces with modulating heat a pressure switch shall be used that requires blower operation prior to initiating gas flow.
	5. Three unsuccessful ignition attempts shall lock out the entire heating system and will require manual reset.  Provisions shall be provided to allow for manual reset at the ATC panel specified in Specification Section 23 09 00, Instrumentation and C...
	6. System shall be suitable for propane gas as a standard manufacturer’s option.

	F. Supply Fan:
	1. Centrifugal forward curved fan wheel shall be rated in accordance with AMCA Standard 210.  Fan manufacturer shall be a member of AMCA.  All fan and fan assemblies shall be statically and dynamically balanced during factory test run.  Fan shaft shal...
	2. Motor, fan bearings, and drive assembly shall be located inside the fan plenum to minimize bearing wear and to allow for internal vibration isolation of the fan-motor assembly.
	3. Fan-motor assembly shall be provided with vibration isolators.
	4. Fan shall be provided with adjustable idler-arm assembly for quick adjustment of fan belts and motor sheaves.

	G. Fan Motors:
	1. Horizontal, high efficiency, totally enclosed fan cooled (TEFC), solid shaft, sealed anti-friction type ball, roller, or tapered bearings.  Bearings shall perform to 40,000 hours minimum L-10 life at fan's maximum speed.  Where TEFC motors are not ...
	2. Fan motors shall have a service factor of 1.15.
	3. Motors shall be normal starting torque, normal slip, squirrel cage induction type.  VFD driven motors shall be compatible for variable frequency drive operation and suitable to be applied in speed varying service without overheating.
	4. Motors shall be of sufficient size so that there will be no overload on the motor above rated nameplate horsepower under any condition of operation imposed by the driven equipment.
	5. Motors shall have Class F insulation with Class B temperature rise and be capable of carrying nameplate full load current plus service factor continuously without an injurious temperature rise in an ambient temperature of 40 C.
	6. Motor thrust bearings shall be adequate to carry continuous thrust loads under all conditions of operation imposed by the driven equipment.
	7. Motors shall be in accordance with all current applicable standards of NEMA, IEEE, ABMA, NEC, and ANSI.
	8. Locked rotor currents shall be as specified in NEMA Standards.
	9. Provide lubrication of non-hygroscopic grease or oil type.
	10. Provide automatic breather and drain for TEFC motor enclosures.
	11. Provide strip type space heaters in motor frame for motors five horsepower and larger.  Space heaters shall operate at 120 volts.
	12. Motors shall be provided with a factory installed and wired variable frequency drive (VFD) where specified on the Equipment Schedule.
	13. For two speed fan, VFD shall be provided with setpoint potentiometers for setting airflow requirements.
	14. Motor starter shall be provided where VFD is not specified on the Equipment Schedule .

	A.
	H. Refrigeration Systems:
	1. Compressors shall be hermetically sealed, scroll type with centrifugal type oil pumps, oil level sight glass, oil charging valve, and internal thermal overload protection.
	2. Each compressor shall have independent refrigerant circuits and be equipped with factory installed thermostatic expansion devices, service pressure ports, sight glasses, and refrigerant line filter driers.  An area shall be provided for replacement...
	3. Compressors shall be mounted on vibration isolators.
	4. Crankcase heaters shall be provided to warm the oil to prevent migration during off cycles or low ambient conditions.
	5. Circuits shall be equipped with automatic reset low pressure and manual reset high pressure refrigerant controls.
	6. Circuits shall be equipped with service pressure ports on both the high side and low pressure sides.
	7. Refrigeration system shall be equipped with hot gas bypass on lead compressor to maintain adequate suction pressure in the event of low loads.
	8. Refrigeration system shall be factory run and adjusted prior to shipment.

	I. Economizers:
	1. Economizer section shall be of similar construction to unit casing.
	2. 0-100% economizer shall consist of a motor operated outside air damper and mixing damper.
	3. Economizer shall be furnished with an enthalpy activated fully modulating actuators with dual minimum position option.

	J. Filters:
	1. Filters shall be of the throwaway pleated media type.
	2. Filter media shall be a cotton and synthetic blend, lofted to a uniform depth of 0.15-in, and formed into a uniform radial pleat.
	3. A welded wire grid, spot-welded and treated for corrosion resistance shall be bonded to the downstream side of the media to maintain radial pleats and prevent media oscillation.
	4. An enclosing frame of no less than 28-point high wet-strength beverage board shall provide a rigid and durable enclosure. The frame shall be bonded to the media on all sides to prevent air bypass. Integral diagonal support members on the air enteri...
	5. Filter efficiency shall be determined in accordance with ASHRAE Standard 52.2 with a minimum MERV 8 rating.
	6. Filters shall be UL 900 Class 2 rated.
	7. Manufacturers:  Provide one of the following:
	a. Camfil Farr Company.
	b. American Air Filter.
	c. Or equal.


	K. Controls:
	1. Unit shall be completely factory wired with the necessary controls, starters, contactors and terminal blocks for power and control wiring.
	2. Unit shall be controlled through VAV modulating zone control system.  Provide terminal blocks and accessories as required for interface.  See Specification Section 23 09 00, Instrumentation and Control for HVAC, for additional information and seque...
	3. Unit shall be provided with phase and brown-out protection to shut all motors in the unit if the phases are more than 10% out of balance on voltage, or the voltage is more than 10% under design voltage or on phase reversal.
	4. Manufacturer shall provide an outside air temperature and humidity sensors to work in conjunction with the unit controller to stage cooling capacity based on a calculated outdoor dewpoint or enthalpy. Sequencing of equipment capacity shall be based...
	5. Unit shall be supplied with a field installation supply air temperature sensor.
	6. Provide provisions for interfacing with the building Automatic Temperature Control (ATC) system. Contractor to coordinate requirements with Specification Section 23 09 00, Instrumentation and Control for HVAC.  Components requiring remote monitorin...
	a. Fans status (energized or de-energized).
	b. Fan motor overloads.
	c. Burner control signal.
	d. Burner alarm reset.
	e. Burner failure.
	f. Burner loss of airflow.
	g. Low temperature.
	h. High temperature.
	i. Dirty filter.

	7. All wiring shall be color-coded. Power wiring shall be coded per OWNER standards.
	8. A circuit diagram of the approved electrical drawing shall be provided with the unit.
	9. All electrical components shall bear the UL label.
	10. All internal wiring shall be tagged and labeled.
	11. Unit shall be designed for single point electrical connection.  All necessary power transformers shall be factory provided and installed.

	L. Optional Accessories:
	1. Dirty filter switch.
	2. Name Plates:
	a. White laminated phenolic plastic with minimum 3/16 inch high black engravings if viewing distance is less than 24 inches, 1/2 inch high lettering for distances up to 72 inches, and proportionately larger lettering for greater distances.
	b. Nameplates shall be affixed with stainless steel rivets or screws.
	c. Nameplates shall be provided at all control switches, panels, or any other device providing information on equipment being controlled. Nameplates shall be provided on all equipment matching equipment schedules as closely as possible.



	2.3  TOOLS AND SPARE PARTS
	A. Furnish and deliver the following boxed and labeled:
	1. Provide 2 sets of fin combs for each fin spacing required.
	2. One spare set of spare filters for each unit.
	3. One spare drive shaft for each fan.
	4. One spare set of bearings for each fan.
	5. Touch up paint for each unit.

	B. Spare parts shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the Owner at the conclusion of the Project.

	1.1
	2.4  SOURCE QUALITY CONTROL
	A. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	1. Tested and inspected for approval as a unit by Underwriters Laboratories, Inc., UL Label.
	2. Fan wheels and shafts shall be statically and dynamically balanced.
	3. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer's data ...



	PART 3 -  EXECUTION
	3.1  INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between piping and ductwork systems and/or equipment and/or structures to Engineer, in writing, who will determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of piping, ductwork and/or equipment, unless specifically approved by Engineer.
	5. Installation to conform to requirements of all local and state codes.


	3.2  FIELD QUALITY CONTROL
	A. Field Tests:
	1. Fill all systems and fully test all equipment, valves, dampers, etc. in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components will not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive equipment, ductwork, piping, valves and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances for equipment, ductwork, piping, valves and accessories.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of equipment, ductwork, piping and accessories found to defective, blistered, cracked and/or deviated from allowable tolerances as described above.

	C. Protection:
	1. Properly plug or cap the open ends of all piping and ductwork at the end of each day’s Work or other stopping point through construction.  Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3  ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, dampers, etc. to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, ductwork, equipment and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from piping, ductwork, equipment, etc. in preparation for painting.
	3. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4  MANUFACTURER’S SERVICES
	A. A factory trained representative shall be provided for installation supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 2 visits, minimum 8 hours on-Site for ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
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	23 82 39.63 - Gas-Fired Unit Heaters
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install gas-fired unit heaters complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the gas-fired unit heater Work.

	A.
	C. Related Sections:
	1. Section 10 14 00, Signage.
	2. Section 23 05 29, Hangers and Supports for HVAC Ductwork, Piping, and Equipment.
	3. Section 26 05 05, General Provisions for Electrical Systems.
	4. Section 26 28 16.33, Disconnect Switches.


	1.2  REFERENCES
	A. Air Moving and Conditioning Association, (AMCA).
	1. AMCA Standard 210 – Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.

	B. American Gas Association (AGA).
	C. American National Standards Institute (ANSI).
	1. ANSI Z83.8 – Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-Fired Duct Furnaces.

	D. American Society for Testing and Materials (ASTM).
	1. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	E. National Electrical Code (NEC).
	F. National Electrical Manufacturers Association (NEMA).
	G. Underwriters Laboratories Inc. (UL).
	1. UL 873 – Temperature-Indicating and -Regulating Equipment.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.

	2. Equipment shall be manufactured in the United States.
	3. Manufacturer’s facility, where equipment will be manufactured and tested, shall be ISO 9001:2000 certified.  Manufacturer shall include a copy of the ISO 9001:2000 certificate with the submittals.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single gas-fired unit heater manufacturer.
	2. Require the gas-fired unit heater manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the gas-fired unit heater equipment manufacturer.

	C. Regulatory Requirements:
	1. National Electrical Code (NEC).
	2. National Fire Protection Association (NFPA).
	3. Underwriters Laboratories Inc. (UL).
	4. Local and State Building Codes and Ordinances.
	5. Permits: CONTRACTOR shall obtain and pay for all required permits, fees and inspections.

	D. Certifications:
	1. Gas-fired unit heaters shall bear an approved label with all the necessary identification marks, electrical data, and any necessary cautions as required by the National Electric Code.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, installation details, and wiring diagrams.

	1.
	1.
	1.
	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  CONTRACTOR shall be responsible for any additional expenses that may occur due to any exception made.
	f. Other technical data related to specified material and equipment as requested by Engineer.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports:
	1) UL Label or equal.
	2) AGA Label or equal.

	b. Copy of manufacturer’s ISO 9001:2000 certificate.

	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the equipment.
	b. Installation Data.
	c. Instructions for handling, start-up, and troubleshooting.

	3. Source Quality Control Submittals:
	a. Written report presenting results of required shop testing.
	b. Factory test reports.

	4. Field Quality Control Submittals:
	a. Written report presenting results of required field testing.

	5. Supplier Reports:
	a. Submit written report of results of each visit to Site by Supplier’s service personnel, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.

	6. Qualifications Statements:
	a. Manufacturer, when requested by ENGINEER.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	2. Warranty Documentation:
	a. General warranty.
	b. Special warranties on materials and equipment.


	D. Maintenance Material Submittals: Furnish the following:
	1. Spare Parts:
	a. Spare parts list and recommended quantities.

	2. Tools:
	a. Two sets of special tools, if any, required for normal operation and maintenance.

	3. Spare parts and tools shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the OWNER at the conclusion of the Project.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of that Work.
	3. Comply with manufacturer’s recommendations for rigging of equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6   WARRANTY
	A. General Warranty: The special warranties specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made...
	B. Special Warranties on Materials and Equipment:
	1. Provide manufacturer’s written warranty, running to the benefit of OWNER, agreeing to correct, or at option of OWNER, remove or replace materials or equipment specified in this Section found to be defective during a period of years as listed below ...
	a. Stainless steel heat exchanger shall carry a 10 year non-prorated warranty.




	PART 1 -  All other components not listed above shall carry a minimum 1 year non-prorated warranty.
	PART 2 -  PRODUCTS
	2.1   equipment PERFORMANCE
	A. Design Criteria:
	1. Design conditions shall be as indicated on the Equipment Schedule.
	2. Units shall conform and be certified to the latest edition of ANSI Z83.8.

	B. Performance Criteria:
	1. Minimum performance data for each unit shall be as indicated on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	2. Units shall meet or exceed the minimum Combustion Efficiency (Ec) of 80 percent when tested in accordance to the latest edition of ANSI Z83.8.


	2.2   MANUFACTURERS
	A. Manufacturer: Provide product of one of the following:
	1. Modine Manufacturing Company.
	2. Sterling HVAC Products.
	3. Trane.
	4. Or equal.


	2.3   DETAILS OF equipment
	A. Horizontal Unit Heaters (Non-Corrosive Environment)
	1. Casing:
	a. Minimum 20-gauge corrosion-resistant steel construction.
	b. Provided with mounting brackets and multiple slotted holes for suspension mounting.
	c. Provide access panel to controls.

	2. Burner:
	a. In-shot type stainless steel burner with direct spark ignition.
	b. Burner shall be designed for separated combustion.

	3. Heat Exchanger:
	a. Tubular, serpentine design constructed from Type 409 stainless steel.

	4. Fans:
	a. Aluminum broad blade, axial-flow type design.
	b. OSHA fan guard.

	5. Fan Motors:
	a. Totally-enclosed-fan-cooled enclosure.
	b. NEMA rated and UL listed.
	c. Permanently lubricated bearings.
	d. Integral thermal cutout with automatic reset.
	e. Attached with rubber vibration isolators.

	6. Louvers:
	a. Same material of construction as casing.
	b. Individually adjustable for downward, upward or straight air flow.

	7. Controls:
	a. Gas train and controls shall at minimum include the following:
	1) Main manual gas cock.
	2) Gas pressure regulator.
	3) Combination gas valve.
	4) High limit switch.
	5) Differential pressure switch for proof of venting.

	a. Integral 120VAC control transformer as needed.
	b.

	8. Vent Fan: Unit shall be power vented with integral flue vent fan.


	2.4   ACCESSORIES
	A. Disconnects
	1. Provide lockable, horsepower rated, unfused disconnects for all single phase motors conforming to Section 26 28 16.33, Disconnect Switches.
	2. Disconnects shall be constructed and rated for the location in which they are installed.  Refer to Section 26 05 05, General Provisions for Electrical Systems, and the Electrical Drawings for area classifications and ratings.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Structural Supports
	1. CONTRACTOR shall provide and install all hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount all gas-fired unit heaters.
	2. All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall conform to Section 23 05 29, Hangers and Supports for HVAC Ductwork, Piping, and Equipment.

	C. Provide vent adapters, vent caps, and other vent exhaust appurtenances as required.

	2.5   finishing
	A. Unit casing shall be finish with a powder coating, baked enamel, or epoxy coating.  Unit finish shall be capable of withstanding at least 250 hours, with no visible corrosive effects, when tested in a salt spray and fog atmosphere in accordance wit...

	2.6  IDENTIFICATION
	A. All equipment and component identification shall be provided in accordance with Section 10 14 00, Signage.
	B. Units shall be provided with nameplates giving the manufacturer’s model and serial number, rated capacity, and all other pertinent data.  Nameplates shall be stainless steel with laser etched black letters.  Nameplates shall be affixed to the unit...

	2.7   SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label or equal.
	b. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer’s data ...
	c. Fan wheels and shafts shall be statically and dynamically balanced.




	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from ENGINEER in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by ENGINEER.
	4. Installation to conform to requirements of all local and state codes.


	3.3  FIELD QUALITY CONTROL
	A. Field Tests:
	1. After equipment installation is complete, CONTRACTOR and a qualified field service representative of unit manufacturer shall perform an operating test of each unit and associated controls, in presence of ENGINEER.  Equipment will pass the test when...

	B. Manufacturer’s Services:
	1. Provide a qualified, factory-trained service person to perform the following:
	a. Instruct CONTRACTOR in installing equipment.
	b. After installation, inspect and adjust equipment, verify proper operation, and assist with field testing.
	c. Instruct operations and maintenance personnel in operation and maintenance of the equipment.

	2. Manufacturer’s service person shall make visits to the Site as follows:
	a. First visit shall be for instructing CONTRACTOR in proper equipment installation, and assisting in installing equipment.  Minimum number of hours on-Site: 4 hours.
	b. Second visit shall be for checking completed installation, start-up of system; and performing field testing.  Minimum number of hours on-Site: 4 hours.
	c. Technician shall revisit the Site as often as necessary until installation is acceptable.

	3. All costs, including expenses for travel, lodging, meals and incidentals, and cost of travel time, for visits to the Site shall be included in the Contract Price.


	3.4  ADJUSTING
	A. Adjust all controls for proper settings.
	B. Position unit as shown on the Drawings and adjust outlet louvers for maximum throw.

	3.5  CLEANING
	A. Thoroughly clean all equipment and accessories prior to installation.
	B. Remove all dirt, rust, dust, etc. from equipment and accessories after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.



	23 82 43 - Gas Fired Infrared Unit Heaters
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install gas fired infrared radiant heaters complete and operational with accessories for proper operation.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the gas fired infrared radiant heater Work.

	C. Related Sections:
	1. Division 23, Mechanical.
	2. Division 26, Electrical.


	1.2   REFERENCES
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute (ANSI).
	a. ANSI Z83.20 - Gas-Fired Low-Intensity Infrared Heaters.

	2. American Gas Associations, (AGA).
	3. Canadian Standards Association (CSA).
	4. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	5. American Society for Testing and Materials, (ASTM).
	6. Institute of Electrical and Electronic Engineers, (IEEE).
	7. National Electrical Code, (NEC).
	8. National Electrical Manufacturers' Association, (NEMA).
	9. National Fire Protection Association, (NFPA).
	10. Underwriters' Laboratories, Incorporated, (UL).


	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single gas fired infrared radiant heater manufacturer.
	2. The gas fired infrared radiant heater equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the gas fired infrared radiant heater equipment manufacturer.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American Gas Associations, (AGA).
	2. Canadian Standards Association (CSA).
	3. American National Standards Institute, (ANSI).
	4. Institute of Electrical and Electronic Engineers, (IEEE).
	5. National Electrical Code, (NEC).
	6. National Electrical Manufacturers' Association, (NEMA).
	7. National Fire Protection Association, (NFPA).
	8. Underwriters’ Laboratories, Incorporated, (UL).
	9. Local and State Building Codes and Ordinances.
	10. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Deviations from Contract Documents.

	B. Shop Drawing Data:  All materials shall be submitted simultaneously as specified elsewhere:
	1. Detailed drawings of each individual component’s wiring diagrams.
	2. Detailed installation drawing of each individual component showing:
	a. Mounting requirements.
	b. Locations (panel, field, etc).
	c. Piping and wiring connections, labeled and coded.
	d. Instructions.
	e. Materials of construction.
	f. Data sheets.

	3. Detailed description of each component.
	4. Catalog cuts.
	5. Complete equipment list.
	6. Finishes, standard and custom color chart for Engineer’s approval.
	7. Documentation from the factory substantiating painting systems in accordance with these Specifications.  Include types applied and dry film thicknesses.
	8. Spare parts list and recommended quantities.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.
	3. CSA certification report.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals including test reports, maintenance data and schedules, description of operation and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6   Warranty
	A. Completed equipments systems shall carry manufacturer’s warranty for the following components, but not limited to:
	1. Ten years on the heater's burner core.
	2. Five years on the heat exchanger and combustion chamber tubes.
	3. One year on all the heater control assembly components.



	PART 2 -  PRODUCTS
	2.1   GENERAL requirements
	A. Design conditions shall be as indicated on the Equipment Schedule.
	B. Minimum performance data for each unit shall be as shown on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	C. Products and Manufacturers:  Provide one of the following:
	1. Solaronics, Inc., Model Suntube IV SST.
	2. Or equal.


	2.2   DETAILS OF CONSTRUCTION
	A. Burners:
	1. Equipped with air pressure and flame sensing devices in accordance with ANSI safety requirements.
	2. Single stage, regulated redundant-solenoid electric gas valve containing pressure regulator and manual shutoff in one body.
	3. Differential pressure switch in burner safety circuit to stop burner operation with high discharge pressure or insufficient combustion air.
	4. Blower:
	a. Balanced rotor, permanently lubricated, thermal overload protected motor.
	b. Statically and dynamically balanced impeller.
	c. Capable of drawing in outside combustion air without using additional supply fans.

	5. 4-in diameter inlet air collar.
	6. Fixed air metering orifice for proper air to gas mixture.
	7. Equipped with pre-purge cycle prior to firing.
	8. System monitoring lights for the following:
	a. POWER ON.
	b. AIR FLOW NORMAL.
	c. SYSTEM OPERATING.

	9. Fail-safe gas flow shutoff in case of the following conditions:
	a. Gas supply interruption.
	b. Power supply interruption.

	10. 36-in electrical power cord with three copper conductors and 3-prong plug.
	11. ½-in FPT gas connection.
	12. Minimum 20 gauge 304 stainless steel housing to completely enclose the burner and motor.

	B. Burner Ignition:
	1. Direct spark ignition with electronic flame safety - no pilot.
	2. Independent flame sensing rod and circuit.
	3. Maximum draw on start up to be no more than 360 VA per burner.
	4. Ignition control shall be solid state design.
	5. Sight glass, visible from the floor, to permit check of burner operation and spark at electrodes.

	C. Reflectors:
	1. Minimum 91.7% reflectional efficiency.
	2. Parabolic shape for high mounting height applications.
	3. Rotatable to 30 degrees at any time without disassembly and removable without tools.  Side extensions not permitted.
	4. Minimum 20 gauge highly polished 304 stainless steel.

	D. Combustion Chamber/Heat Exchanger:
	1. 4-in O.D. tubing.
	2. 16 gauge 304L stainless steel.
	3. Factory installed wave form turbulator in the last 10-ft section.
	4. No condensation of flue products shall be permitted in combustion chamber or heat exchanger(s) after the system has reached operating temperature.

	E. Tube Clamp Assemblies:
	1. Two layers of 16 gauge 304 stainless steel.
	2. 4-in I.D. x 8-in length minimum.
	3. Stainless steel carriage bolts and nuts rated for minimum 65 ft-lb of torque.
	4. Compression coupling design to insure uniform inner sleeve draw and pressure.

	F. System Controls:
	1. Unit shall be controlled through a space thermostat specified in Specification Section 23 09 00, Instrumentation and Controls for HVAC.  Provide terminal blocks and accessories as required for interface.
	2. Each heater shall be controlled by a single thermostat.

	G. Accessories:
	1. Stainless steel flexible gas supply connector with manual valve for each heater.
	2. Stainless steel wall combustion air supply kit for each heater.
	3. Stainless steel roof venting kit for each heater.
	4. Stainless steel mounting chain with S-hooks, quantity as required to mount heaters as shown on Drawings.


	2.3   sequence of operation
	A. Refer to Specification Section 23 09 00, Instrumentation and Controls for HVAC, for equipment Sequence of Operations.  Contractor to coordinate operating system requirements for a complete system.

	2.4  SUPPORTS
	A. Contractor shall provide and install all additional hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount equipment as shown.  All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances sh...


	PART 3 -  EXECUTION
	3.1  INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between equipment and structures to Engineer, in writing, who will determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of equipment, unless specifically approved by Engineer.
	5. Installation to conform to the requirements of all local and state codes.
	6. Install radiant heater units level and plumb.
	7. Install units in accordance with details on the approved Shop Drawings.
	8. Equipment shall be tightly covered and protected against dirt, water and chemical or mechanical damage.


	3.2   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Fully test all equipment, valves, dampers, etc. in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components will not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive equipment and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances for equipment and accessories.
	c.  Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject or authorize replacement of equipment and accessories found to defective, blistered, cracked or deviated from allowable tolerances as described above.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, dampers, etc. to achieve design conditions.
	3. Set reflectors for proper heat delivery.
	4. Check room thermostat and wiring connections to heater.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, equipment and accessories prior to installation.
	2. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4   MANUFACTURER'S SERVICES
	A. A factory trained representative shall be provided for installation supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 2 visits, minimum 4 hours on-Site for ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
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	26 05 05 - General Provisions For Electrical Systems
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1.
	1.
	1.
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to complete the electrical Work.
	1.
	1.
	1.
	1.
	1.
	2. Temporary Utilities: Contractor shall provide temporary power and lighting in accordance with Section 01 51 05, Temporary Utilities, Section 01 51 13, Temporary Electricity, and Section 01 51 26, Temporary Lighting.
	1.
	1.
	1.
	3. Demolition: Electrical demolition shall be in accordance with Section 02 41 00, Demolition.
	1.
	4. Utility Companies:
	a.
	a.
	a.
	a.
	a. Telephone and Communications Utility Company: Perform the Work in connection with telephone service and communications services in accordance with requirements of local utiltiy.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures and schedules under other Specification Sections and coordinate with other trades the installation of electrical items that will be installed with or within formwork, walls, partitions, ceilings, and panels.
	1.
	1.
	1.
	2. Coordination and Intent of Electrical Drawings:
	a. Dimensions on Drawings related to equipment are based on equipment of certain manufacturers.  Verify the dimensions of equipment furnished to space available at the Site and allocated to the equipment.
	b. Drawings show the principal elements of the electrical Work, and are not intended as detailed working drawings for the electrical Work.  Drawings supplement and complement the Specifications and other Contract Documents relative to principal featur...
	a.
	a.
	a.
	c. Equipment and devices provided under this Contract shall be properly connected and interconnected with other equipment and devices for successful operation of complete systems, whether or not all connections and interconnections are specifically me...
	d. Drawings are provided for Contractor’s guidance in fulfilling the intent of the Contract Documents Contractor shall comply with Laws and Regulations, including safety and electrical codes, and provide materials, equipment, appurtenances, and specia...

	1.
	1.
	1.
	3. Obtain from Owner record drawings required to execute the Work.
	4. Field Coordination:
	a. Provide materials, equipment, and services to interface with existing circuits.  Field-verify system and equipment requirements prior to modifying existing systems.
	b. Coordinate the interface of equipment with Owner’s personnel and field conditions.
	c. Field-compare existing starter and panel control circuit terminations from record documents with existing circuits.
	d. Field-trace existing circuits as required to interface the equipment provided.
	e. Field-identify terminations for starters and panel controls for follow function for re-connection.


	C. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 02 41 00, Demolition.
	2. Section 03 30 00, Cast-In-Place Concrete.
	3. Section 05 05 33, Anchor Systems.
	4. Section 09 91 00, Painting.
	5. Section 31 23 05, Excavation and Fill.
	6. Section 40 61 13, Process Control Systems General Provisions.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Area Classifications:
	1. Materials, equipment, and incidentals shall be suitable for the area classification(s) shown, specified, and required.
	1.
	1.
	1.
	2. Wet Locations: Comply with NEC and NEMA requirements for wet locations.  Enclosures in wet locations shall comply with NEMA 4X Type 316 stainless steel unless specified otherwise.
	3. Corrosive Locations: Comply with NEC and NEMA requirements for corrosive locations.  Enclosures in corrosive locations shall conform to NEMA 4X Type 316 stainless steel requirements unless specified otherwise.
	4. Hazardous Locations: Comply with NEC requirements for the Class and Division designated.
	5. Dusty Locations: Indoor areas not designated as hazardous, corrosive, or wet are dusty locations.  Comply with NEC and NEMA 12 requirements unless specified otherwise.
	6. Refer to Area Classification Schedule on the Drawings.


	1.2   QUALITY ASSURANCE
	A. Qualifications:
	a. Electrical Subcontractor shall have not less than five years experience installing electrical systems of the types required for the Project.
	b. Electrical Subcontractor shall possess a valid electricians’ and contractors’ license in the jurisdiction where the Site is located.
	c. Submit the following information for not less than three successful, completed projects: project name and location; year completed; name and contact information for: prime contractor for whom electrical Subcontractor worked, project owner, and proj...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Component Supply and Compatibility:
	1. Materials and equipment similar to each other shall be from the same manufacturer for uniformity.

	C. Regulatory Requirements:
	1. Permits: Refer to the General Conditions, Supplementary Conditions, and other parts of the Contract Documents for responsibilities relative to obtaining and paying for permits, licenses, and inspection fees.
	1.
	1.
	1.
	2. Codes: Refer to Section 01 42 00, References, for indication of applicable codes.


	1.1
	1.1
	1.1
	1.3  SUBMITTALS
	A. General:
	1. To the extent practical, submit Shop Drawings and other Contractor submittals for each Specification Section into the smallest number of submittals possible.  Do not furnish partial submittals.
	2. Review of equipment submittals does not relieve Contractor of responsibility for providing complete and successfully operating systems.

	B. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Internal wiring diagram and drawings indicating all connections to components and numbered terminals for external connections.
	b. Dimensioned plan, section, elevations, and panel layouts showing means for mounting, conduit connection, and grounding.
	c. List of components including manufacturer’s name and catalog number (or part number) for each.

	1.
	1.
	1.
	1.
	2. Product Data:
	a. Manufacturer's name and product designation or catalog number.
	b. Electrical ratings.
	c. Manufacturer’s technical data and specifications.
	d. Manufacturer’s indication of compliance with applicable reference standards.
	e. Painting and coating systems proposed.

	3. Test Procedures: Proposed testing procedures and testing limitations for source quality control testing and field quality control testing.

	C. Informational Submittals: Submit the following:
	1. Manufacturer’s Instructions:
	a. Installation data and instructions.
	b. Instructions for handling, starting-up, and troubleshooting.

	2. Source Quality Control Submittals: Results for required shop testing.
	3. Field Quality Control Submittals: Results for required field testing.
	4. Qualifications:
	a.
	a.
	a.
	a. Electrical Subcontractor.


	A.
	D. Closeout Submittals: Submit the following:
	1.
	1.
	1.
	1. Record Documentation:
	a. System Record Drawings: Include the following:
	1) One-line wiring diagram of the electrical distribution system.
	2) Actual, in-place conduit and cable layouts with schedule of conduit sizes and number, and size of conductors.
	3) Layouts of the power and lighting arrangements and the grounding system.
	4) Control schematic diagrams, with terminal numbers and control devices identified, for all equipment.

	a.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Record documents shall indicate final equipment and field installation information.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	A. Performance Criteria:
	1.
	1.
	1.
	1. Electrical equipment shall be capable of operating successfully at full-rated load, without failure, with ambient outside air temperature of zero degrees F to 90 degrees F and an elevation of 800 feet above mean sea level.
	2. Unless specified otherwise, electrical equipment shall have ratings based on 75 degrees C terminations.

	B. Testing Laboratory Labels: Electrical material and equipment shall bear the label of Underwriters' Laboratories, Inc. or other nationally recognized, independent testing laboratory, where standards have been established and label service applies.

	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which Work will be performed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work. Do not proceed with Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. General:
	1. Install materials and equipment in accordance with the Contract Documents, Laws and Regulations, approved (and accepted, as applicable) Shop Drawings and other Contractor submittals, and manufacturer’s recommendations.
	2. Provide tools and equipment required to trace circuits necessary for proper execution of the Work.
	3. Define and identify all wiring, circuit terminations, and equipment to be modified to ensure proper interface of components.  The Contract Price includes all costs associated with field services specified for a complete and functional system.

	A.
	A.
	A.
	B. Staging, Sequencing, and Coordination with Existing Facilities:
	1. Schedule, sequence, and install materials and equipment in accordance with Section 01 14 16, Coordination with Owner’s Operations
	2. Perform the Work in a manner that will not interfere with the existing equipment and facilities or cause interruption of the functions of the Site, unless specified otherwise or otherwise allowed by Owner.
	3. When operation of existing facilities and Site is disrupted due to Contractor’s operations, comply with Section 01 14 16, Coordination with Owner’s Operations, unless otherwise allowed by Owner.
	1.
	1.
	1.
	4. Where the Work ties in with existing installations, take precautions and provide safeguards in connecting the Work to existing operating circuits to prevent interruption to existing circuits.  Connection of Work to existing circuits shall be perfor...
	5. Interruptions of existing circuits, not addressed in Section 01 14 16, Coordination with Owner’s Operations, shall be coordinated with the Owner who will determine the length of time a circuit may be de-energized to maintain the Owner’s processes i...


	3.3   FIELD QUALITY CONTROL
	A. Field Quality Control – General:
	1. Perform field quality control for electrical Work in accordance with the Contract Documents.

	B. Site Tests:
	1. Prior to requesting certificate of Substantial Completion, demonstrate to Engineer that electrical systems and electrically-operated equipment installed or modified under the Contract operates in accordance with the Contract Documents and operates ...
	2. Perform the following operational tests on electrical systems:
	a.
	a.
	a.
	a. Operate power circuits to verify proper operation and connection to electrical systems materials and equipment, including mechanical key-interlocks for circuit breakers.
	a.
	b. Operate control circuits, including pushbuttons, indicating lights, and similar devices, to verify proper connection and function.  Operate all devices, such as pressure switches, flow switches, and similar devices, to verify that shutdowns and con...
	c. Operate lighting systems and receptacle devices to verify proper operation and connections.

	3. Prepare and submit report on the equipment demonstration and operating field quality control tests.  Report shall include complete information on the tests performed and results.

	C. Manufacturer’s Services:
	1. Furnish at the Site qualified, factory-trained representative(s) of equipment manufacturers for the services indicated in the Contract Documents.




	26 05 19 - Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install low-voltage conductors and cabling.
	2. Types of cabling required include:
	a. Insulated cable for installation in raceways.


	B. Related Sections:
	1. Section 26 05 53, Identification for Electrical Systems.
	2. Section 31 23 05 Excavation and Fill.


	1.2  REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI/NETA ATS, Acceptance Testing Specifications for Electrical Power Equipment and Systems.
	2. ASTM B3, Specification for Soft or Annealed Copper Wire.
	3. ASTM B8, Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard or Soft.
	4. ASTM D3485, Specification for Smooth-Wall Coilable Polyethylene (PE) Conduit (Duct) for Preassembled Wire and Cable.
	5. ASTM F2160, Solid Wall High Density Polyethylene (HDPE) Conduit Based on Controlled Outside Diameter (OD).
	6. NEMA TC 7, Smooth Wall Coilable Electrical Polyethylene Conduit.
	7. UL 44, Thermoset-Insulated Wires and Cables.
	8. UL 1277, Electrical Power and Control Tray Cables with Optional Optical-Fiber Members.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 300, Wiring Methods.
	2. NEC Article 310, Conductors for General Wiring.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s literature, specifications, and engineering data for low voltage insulated cable proposed for use.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals:
	a. Written results of field insulation resistance tests.




	PART 2 -  PRODUCTS
	2.1  MATERIALS
	A. Insulated Cable In Raceways:
	1. Application: Use for circuits located indoors and outdoors.
	2. Manufacturers: Provide products of one of the following:
	a. Southwire.
	b. The Okonite Company.
	c. American Insulated Wire
	d. General Cable
	e. Or equal.

	3. Material: Single conductor copper cable complying with ASTM B3 and ASTM B8 with flame-retardant, moisture- and heat-resistant insulation rated for 90 degrees C in dry or wet locations, listed by UL as Type XHHW-2 or THWN-2 complying with UL 44.
	a. XHHW-2 cable shall be used for cables 8 AWG and larger.
	b. THWN-2 cable shall be used for cables 10 AWG and smaller.

	4. Stranding: Low voltage cable shall be stranded, except that solid cable, No. 10 and smaller may be used for lighting circuits.

	B. Cable Connectors, Solderless Type:
	1. Products and Manufacturers: Provide products of one of the following:
	a. T&B Sta-Kon.
	b. Burndy Hylug.
	c. Or equal.

	2. For wire sizes No. 4 AWG and above, use either compression type or bolted type with silver-plated contact faces.
	3. For wire sizes up to and including No. 6 AWG, use compression type.  Alarm and control wire shall be terminated using forked type connectors at terminal boards.
	4. For wire sizes No. 250 kcmil and larger, use connectors with at least two cable clamping elements or compression indents and provision for at least two bolts for joining to apparatus terminal.
	5. Properly size connectors to fit fastening device and wire size.  Connectors shall be rated for 90 degree C, 600 volts.

	C. Cable Splices:
	1. Products and Manufacturers:
	a. Compression-Type Splices: Provide one of the following:
	1) Burndy Hylink.
	2) T&B Color-Keyed Compression Connectors.
	3) Or equal.

	b. Spring Connectors: Provide one of the following:
	1) Buchanan B-Cap.
	2) T&B Wire Connector.
	3) Or equal.


	2. Splices shall be suitably sized for cable, rated 90 degrees C, and 600 volts.
	3. For wire sizes No. 8 AWG and larger
	a. In dry, or conditioned locations, splices shall be made up with compression type copper splice fittings.  Splices shall be taped and covered with materials recommended by cable manufacturer to provide insulation equal to that on conductors.
	b. In damp, corrosive, or wet locations, splices shall be waterproof.  Splices shall be made with compression type copper splice fittings with sealant-filled, thick wall, heat shrinkable, thermosetting tubing or by pouring thermosetting resin into mo...

	4. For wire sizes No. 10 AWG and smaller,
	a. In dry, or conditioned locations, splices may be made up with pre-insulated spring connectors.
	b. In damp, corrosive, or wet locations, splices shall be waterproof. Splices shall be made with closed end connectors designed to join two to four wires. Th enclosed end shall have a crimp connection. The tubing shall have an active adhesive that sea...


	D. Wire and Cable Markers:
	1. Provide wire and cable markers in accordance with Section 26 05 53, Identification for Electrical Systems.


	2.2   SOURCE QUALITY CONTROL
	A. Factory Tests:
	1. Factory-test wire and cable in accordance with UL standards



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. Install cables complete with proper terminations at both ends.  Check and correct for proper phase sequence and proper motor rotation.
	B. Pulling:
	1. Use insulating types of pulling compounds containing no mineral oil.
	2. Pulling tension shall be within limits recommended by wire and cable manufacturer.
	3. Use dynamometer where mechanical means are used.
	4. Cut off section subject to mechanical means.

	C. Bending Radius: Limit to minimum of six times cable overall diameter.
	D. Slack: Provide maximum slack at all terminal points.
	E. Splices:
	1. Where possible, install cable continuous, without splice, from termination to termination.
	2. Where required, splice as shown and also where required for cable installation.  Splices below grade, in manholes, handholes, and wet locations shall be waterproof.
	3. Splices are not allowed in conduits.

	F. Identification:
	1. Identify conductors in accordance with Section 26 05 53, Identification for Electrical Systems.
	2. Identify power conductors by circuit number and phase at each terminal or splice location.
	3. Identify control and status wiring using numeral tagging system.

	G. Color-code power cables as follows:
	1. No. 8 AWG and Smaller: Provide colored conductors.
	2. No. 6 AWG and Larger: Apply general purpose, flame retardant tape at each end, wrapped in overlapping turns to cover an area of at least two inches.
	3. Colors: Match color scheme in use at the Site.  If the Site does not have an existing color scheme, use the following colors:


	3.2   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Test each electrical circuit after permanent cables are in place, to demonstrate that circuit and equipment are connected properly and will perform satisfactorily, free from improper grounds and short circuits.
	2. Individually test 600-volt cable mechanical connections after installation and before they are put in service, with calibrated torque wrench.  Values shall be in accordance with manufacturer's recommendations.
	3. Individually test 600-volt cables for insulation resistance between phases and from each phase to ground.  Test after cables are installed and before they are put in service, with Megger for one minute at voltage rating recommended by cable manufac...
	4. Insulation resistance for each conductor shall not be less than value recommended by cable manufacturer.  Cables not meeting recommended value or that fail when tested under full load conditions shall be replaced with a new cable for full length.
	5. Where existing cables are spliced to cables provided under the Project, test existing cables prior to splicing.  Test cables at 1,000 vdc for one minute. Entire spliced cable installation shall be re-tested after splice is completed.  Existing cabl...
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	26 05 23 - Communication Cables and Equipment
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install communication cables and equipment.
	2. Types of cables include the following:
	a. Category 6 unshielded twisted pair (UTP) for 1000 Base-TX Ethernet Local Area Network
	b. Telephone cables and equipment. Installation of wire, jacks and punch down blocks shall be as shown on drawings to provide a complete system.


	B. Related Sections:
	1. Section 26 05 33.13, Rigid Conduits.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 05 24, Fiber Optic Cable and Appurtenances.


	1.2   TERMINOLOGY
	A. The following words or terms are not defined but, when used in this Section, have the following meaning:
	1.  “CPE” means chlorinated polyethylene.
	2.  “FEP” means fluorinated ethylene-propylene.
	3.  “XLPE” means cross-linked polyethylene.


	1.3   REFERENCES
	A. Standards referenced in this Section are:
	1. ASTM A510, Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel.
	2. ASTM B633, Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
	3. ANSI/TIA/EIA-568, Commercial Building Telecommunications Cabling (requirements and restrictions of Technical Service Bulletins (TSBs) apply.)
	4. TIA/EIA-485, Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems (known as RS-485).
	5. UL 13, Power-Limited Circuit Cables.
	6. UL 1581, Electrical Wires, Cables and Flexible Cords.
	7. UL VW-1, Vertical Wire Flame Test.
	8. UL 910, Safety Test for Flame-Propagation and Smoke-Density Values for Electrical and Optical-Fiber Cables Used in Spaces Transporting Environmental Air


	1.4   QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. NEC 725, Class 1, Class 2, and Class 3 Remote-Control, Signaling and Power-Limited Circuits.
	2. NEC 727, Instrumentation Tray Cable.
	3. NEC 800, Communications Circuits.


	1.5   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s technical information for cables, connectors and termination devices.
	b. Manufacturer’s technical information on all hardware and equipment provided.

	2. Shop Drawings:
	a. Drawing of proposed layout showing outlet wall plate locations and configuration, cable routing and equipment locations.  Include mounting and installation details for equipment.  Coordinate proposed layout with Owner prior to submitting.
	b. Drawing of proposed network equipment rack layout including all wiring within the rack, power wiring and all field terminations for both copper and fiber patch panels.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals: Written report of results of field quality control testing specified in this Section.

	C. Project Record Documents:  Submit record drawings with the following information:
	1. Actual outlet wall plate locations, configuration and labeling.
	2. Actual cable routing and equipment locations.
	3. Actual patch panel terminations and labeling.



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. General:
	1. Cables shall bear the UL label.

	B. Single Shielded Pair Instrument Cables:
	1. Manufacturers: Provide products of one of the following:
	a. Belden 8719.
	b. Or equal.

	2. Twisted, shielded pair with tinned copper, stranded, 16 AWG conductors with polyethylene insulation.
	3. Overall aluminum foil shield (100% coverage)
	4. Tinned copper stranded 18 AWG shield drain wire.
	5. Overall PVC jacket.
	6. 600 V RMS rated.

	C. Multi-Conductor Telephone Cables:
	1. Manufacturers: Provide products of one of the following:
	a. General Cable Company.
	b. Belden
	c. Or equal.

	2. Trunk and Extension Lines, Underground Installation:
	a. Solid annealed copper, conductors, no. 24 AWG, polyethylene-insulated, with the number of twisted pairs as shown on the Drawings.
	b. Assemble cable in groups of 25 pairs, filled with sealing compound and tape-wrapped with overlap.
	c. Cable shall include aluminum shield, water blocking compound, and polyethylene jacket over all.
	d. Rated for not less than 300 volts.

	3. Extension-Riser Lines, Indoor Insulation:
	a. Solid annealed copper, conductors, no. 24 AWG, PVC- or polyethylene-insulated, with the number of pairs as shown on the Drawings.
	b. Cable core shall be tape-wrapped with overlap and include aluminum shield and PVC jacket.
	c. Rated for not less than 300 volts.

	4. Phones:
	a. Solid copper, no. 24 AWG, four conductor, PVC- or polyethylene-insulated, and PVC jacket.
	b. Rated not less than 300 volts.


	D. Cable Terminals:
	1. Manufacturers: Provide products of one of the following:
	a. T&B Sta-Kon.
	b. Burndy Insulug.
	c. Or equal.

	2. Fork type copper compression terminals with nylon insulation for termination of cable at terminal blocks.

	E. Horizontal Unshielded Twisted Pair (UTP) Cables:
	1. Horizontal cabling is cabling between and including the telecommunications outlet/connector and patch panel or termination block.
	2. Manufacturers: Provide products of one of the following:
	a. Bertek.
	b. Belden.
	c. Mohawk
	d. Or equal.

	3. Cables shall consist of no. 24 AWG, thermoplastic-insulated, solid conductors formed into four individually-twisted pairs and enclosed by thermoplastic jacket.
	4. Comply with ANSI/TIA/EIA-568, Part 10.2.
	5. Riser-rated where installed in conduit.  Other installations shall be plenum-rated.
	6. Rated for Category 6 use.

	F. Patch Cords:
	1. Patch cords are used for connecting patch panel to hub, or wall jack to equipment.
	2. Manufacturer: Provide products of one of the following:
	a. Bertek.
	b. Belden.
	c. Mohawk
	d. Or equal.

	3. Cables shall consist of no. 24 AWG, thermoplastic-insulated, stranded conductors formed into four individually-twisted pairs and enclosed by thermoplastic jacket.
	4. Cables shall be riser-rated.
	5. Rated for Category 6 use.
	6. Cables shall incorporate integral strain relief into the connector at each end. Connectors shall be RJ45 plugs.
	7. Provide the following patch cords:
	a. One 10-foot cable per wall jack installed.
	b. One 3-foot cable per every two wall jacks installed.
	c. One 5 foot cable per every two wall jacks installed.


	G. Connecting Hardware for Unshielded Twisted Pair (UTP) Cables:
	1. Hardware used to terminate UTP cable shall comply with ANSI/TIA/EIA-568, Part 10.4.
	2. Connecting hardware shall be compatible with wiring specified in the Contract Documents.
	3. Rated for Category 6 use.
	4. Connecting hardware shall utilize 110-type terminal blocks to coordinate with patch panels and termination blocks specified the Contract Documents.
	5. Telecommunications Outlets/Connectors:
	a. Manufacturers: Provide products of one of the following:
	1) Hubbell.
	2) Or equal.

	b. Outlets and connectors shall utilize RJ45 (eight-pin modular) plug/receptacle configuration.
	c. Outlets and connectors shall utilize T568B pin/pair assignments, and be coordinated with wire type (solid or stranded conductor).
	d. Outlets shall be flush-mount type or surface-mount type, as indicated on the Drawings.


	H. Patch Panels:
	1. Manufacturers: Provide products of one of the following:
	a. Black Box.
	b. Or equal.

	2. Patch panels shall utilize RJ45 (eight-pin modular) plug/receptacle configuration, and utilize T568B pin/pair assignments for receptacles.
	3. Coordinate patch panel terminations with wire type (solid or stranded conductor).
	4. Patch panels shall be wall-mount type or rack-mount type, as indicated on the Drawings.
	5. Listed as Category 6.
	6. Provide quantity of ports not less than the quantity of wall jacks installed in the building/area served, plus 50 percent additional as spares.

	I. Network Equipment:
	1. Fiber Optic to Copper Ethernet Media Converter:
	a. General:
	1) Industrial managed switch, store-and-forward switching mode, Ethernet (10 Mb/s), and Fast-Ethernet (100 Mb/s).
	2) Port Type and Quantity:  four port 10/100 Mbps RJ45 ports and two 100 Mbps FX-SC multi-mode ports.

	b. Operating Conditions:
	1) Power Supply: Provide 120VAC Power Supply.
	2) Operating Temperature: -40 to 70 degrees Celsius.
	3) Relative Humidity: 5 to 95 percent.
	4) Mounting: DIN Rail in network equipment rack.

	c. Manufacturer and Model:
	1) Phoenix Contact FL SWITCH LM 4TX/2FX-E – 2891660


	2. Unmanaged Ethernet Switch:
	a. General:
	1) Industrial managed switch, store-and-forward switching mode, auto cross function,  Ethernet (10 Mb/s), and Fast-Ethernet (100 Mb/s).
	2) Port Type and Quantity: 24 port 10/100 Mbps RJ45 ports

	b. Operating Conditions:
	1) Power Supply: Provide 24 VDC Power Supply.  Provide Sola SDP2-24-100T or equal
	2) Operating Temperature: -25 to 70 degrees Celsius.
	3) Relative Humidity: 5 to 95 percent.
	4) Mounting: Rack mount.

	c. Manufacturer and Model:
	1) Phoenix Contact FL SWITCH 1824 – 2891041



	J. Network Equipment Rack:
	1. General:
	a. Provide nameplate for enclosures in compliance with Section 26 05 53, Identification for Electrical Systems.
	b. Rails shall be pre-tapped and drilled for their full height per EIA standards.

	2. Enclosed Wall Mount Rack:
	a. Manufacturers: Provide products of one of the following:
	1) Hoffman AccessPlus II Double-Hinged.
	2) Or equal.

	b. Enclosure shall be double-hinged for equipment access.
	c. Side rails for full height for equipment attachment.
	d. Top and bottom panels shall be solid.  Center side panels shall be ventilated.
	e. Window frame front door with key latch and two keys.  140-degree opening door.
	f. Rear section shall be provided with knockouts or gland plates and cable tie-down points for cable management.
	g. Rack Units: Shall accommodate all equipment installed in rack as specified or shown on the Drawings plus 25% future capacity.  Minimum 19 units.

	3. Accessories:
	a. One - 6 outlet rack mount power strip with 20 foot cord and plug.
	b. Mounting brackets and accessories for din rail mounted equipment.


	K. Miscellaneous tell-com equipment:
	1. Punch Block:
	a. A 110 classified punch block with legs and all appropriate 110 connector blocks, wire plugs and wire hangers to complete the telephone system in a work man like manor.

	2. Wall jack:
	a. A duel modular 110 classified Cat5 jack and a telephone jack connection in one face plate.

	3. Wall mounted phone modular jack:
	a. A wall mounted phone supporting modular 110 classified Cat5 telephone jack.

	4. Lightning and surge protection:
	a. A inline lightning and surge protection of any and all lines coming into or out of a building or structure.

	5. Products and Manufacturers: Provide one of the following:
	a. Hubbell
	b. Leviton
	c. Or Equal




	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. General:
	1. Install cables complete with proper terminations at both ends.
	2. Install in conduit separate from power cables, unless shown or indicated otherwise.
	3. Identify conductors in accordance with Section 26 05 53, Identification for Electrical Systems.
	4. Install and terminate Supplier-furnished cable in accordance with equipment manufacturer requirements and cable manufacturer’s recommendations.
	5. Install in accordance with Laws and Regulations, including NEC.
	6. Where data cables are run through walls or above drop ceiling they shall be grouped and neatly bundled with wire ties. Cable bundles shall be securely supported.
	7. Where cables run between floors or through fire rated walls the cables shall be protected from damage and shall be fire stopped.
	8. Cables run exposed or in non-office areas shall be in conduit.
	9. Data system cables and conduit shall be separate from any other cables and conduit system.
	10. All bundled data cables shall be marked at maximum 50-foot intervals along the cable run.  The word "DATA" shall be provided on a tag, which shall be affixed to the cable bundle.  Markings shall comply with Section 26 05 53, Electrical Identificat...
	11. Data cables shall terminate at offices and other rooms as shown on the drawings, in a surface or flush-mounted jacks.  Flush mounted jacks shall be used where practicable.  Duplex jacks and simplex jacks shall be labeled "DATA" and be in complianc...
	12. Network data cables shall not be spliced.
	13. Pulling:
	a. Insulating gel pulling compounds containing no mineral oil shall be used.
	b. Pulling tension shall be within the limits recommended by the cable manufacturer.
	c. Where mechanical means are used, pulling tension shall be monitored by use of a dynamometer.  Cable manufacturer's pulling tension limits shall not be exceeded.
	d. Cable sections subjected to mechanical means shall be cut off and discarded.
	e. Cable shall be carefully handled and protected prior to and during installation to ensure that no damage will result.

	14. Slack shall be provided at terminations.
	15. Integrity of color coding shall be maintained at connections.
	16. Where equipment provided in this Contract is installed into or connected to existing equipment, the work shall be done in the presence of the Owner. Any work that may disrupt network operations shall be scheduled as an outage.
	17. When installation of the new equipment requires changes to the configuration of the existing equipment, the existing equipment shall be reconfigured by the Owner with direction and technical support provided by the Contractor.
	18. Phone lines shall be terminated either on the Contractor provided and installed phone jack or on a Contractor provided and installed punch block and the telephone outlet. The punch block shall be installed on a painted ¾” plywood back board with p...


	3.3   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Each circuit shall be tested after permanent cables are in place to demonstrate that the circuit and connected equipment perform satisfactorily and that they are free from noise, improper grounds and short circuits.
	2. Replace with new cables the full length of cables that fail test.
	3. Test equipment shall be provided by Contractor.
	4. For testing of communications cables, test equipment used shall comply with the following:
	a. Equipment shall consist of a “master” and a “remote” unit.
	b. Test of all aspects of cables shall be automatic and initiated with a single command.  Test over entire frequency range.  Test unit shall be capable of accepting cable identification tag for reporting.  Test unit shall return “pass/fail” status for...
	c. Test unit shall be capable of storing all test results internally and printing the results later.
	d. For unshielded twisted pair cables, test unit shall be specifically designed and manufactured to certify cabling relative to Category 6 compliant.





	26 05 24 - Fiber Optic Cable and Appurtenances
	PART 1 -  GENERAL
	1.1   Summary
	A. Furnish all labor, materials, equipment and incidentals required to install a fiber optic cable and appurtenances as shown on the Drawings, specified and required.
	1. The system includes, but is not limited to fiber optic cables, connectors, patch panels, enclosures and related appurtenances.

	B. Related Sections:
	1. Section 26 05 53, Identification for Electrical Systems.
	2. Section 26 05 23, Communication Cables and Equipment.


	1.2  references
	A. Reference Standards:  Comply with the latest edition of the applicable provisions and recommendations of the following, except as otherwise shown or specified:
	1. NEC Article 770, Optical Fiber Cables and Raceways.
	2. ANSI/TIA/EIA 4720000-A, Generic Specification for Fiber Optic Cable.
	3. ANSI/UL 1581, Reference Standard for Electrical Wires, Cables and Flexible Cards.


	1.3   submittals
	A. Product Data:
	1. Manufacturer's product data sheets and complete construction details including physical characteristics of optical fiber, strength members, and jackets.
	2. Manufacturer’s installation instructions, procedures and specific tools.
	3. Overall dimension of cable.
	4. Manufacturer’s cable storage requirements, including temperature.

	B. Shop Drawings:
	1. Cable pulling plan which specifies the sequence of work tasks, materials, and equipment.  The information submitted must include termination data including the following:
	a. List of materials and accessories.
	b. Details of cable preparation.
	c. Method of applying materials (including quantities).
	d. Precautionary measures.
	e. Written statement from cable manufacturer that termination methods submitted are acceptable.
	f. Written statement from the termination manufacturer that the termination methods are suitable for the proposed application

	2. Layout drawings showing routing of cables, termination and equipment locations and bill of materials for each termination location.
	3. Design Data:  Provide an optical link analysis for each fiber optic link.  Calculate point-to-point (transmit/receive) optical power loss of each fiber link using proposed installed cable lengths.  Include all losses through connectors.  Submit cal...

	C. Quality Assurance/Control Submittals:
	1. Production Test Reports:  Submit the following certified test reports:  Cable manufacturer's certified test data for attenuation and bandwidth and the maximum pulling strain allowed.
	2. Field Test Reports:  Contractor shall submit certified field reports.  Refer to paragraph 3.3 for test requirements.
	3. Installer and Field Advisor Qualification:  Submit data including name, employer, experience with fiber installations including a list of completed installations, and the names of five references for installations completed that are similar in scop...
	4. Test Instruments Certification:  Power meters shall have calibrations traceable to National Institute of Standards and Technology (NIST) standards.  Calibrations on meters used for testing shall be less than 1 year old.


	1.4   product delivery, storage and handling
	A. Cable Delivery:
	1. No cable over one year old is acceptable for delivery.
	2. Ends of cables are to be kept sealed at all times, except when making terminations.  Use methods approved by the cable manufacturer.

	B. Cable Storage:
	1. Store cable in a facility where the temperature shall be maintained at temperature recommended by the manufacturer for optimum workability.


	1.5   quality assurance
	A. Qualifications:
	1. Manufacturer Qualifications:  Manufacturer shall be experienced in manufacturing materials and equipment similar to that which is specified herein for at least 5 years with a record of successful in-service performance.  When requested by the ENGIN...
	2. Installers Qualifications:  Installers shall be personally experienced in the installation of optical fiber systems and shall have been regularly engaged in the installation of fiber cable for a minimum of the past three years.

	B. Provide all products in this section from the same supplier.


	PART 2 -  PRODUCTS
	2.1   materials
	A. General: The cable types shall be multimode fiber.
	B. Fiber Optic Cable:
	1. Multimode graded index, tight-buffered, gel-free, optical glass fiber cores cable:
	a. Compatible with LED-based transmission systems and suitable for fiber optic Ethernet LAN standards including the point-to-point Fiber Optic Inter-Repeater Link (FOIRL) networks and ANSI standard Fiber Distributed Data Interface (FDDI) networks.
	b. Do not use cable with plastic fiber core construction.
	c. The number of cables and the number of fibers in each cable shall be as specified herein and as shown on the Drawings.
	d. Splitter kits:  The cable shall be provided with the necessary number of splitter kits to accommodate the number of terminations shown for each interconnection box on the Drawings.  Splitter kits shall be suitable units manufactured by the cable ma...
	e. Cable shall be assembled with inner strength members, polyester core separator tape, Aramid yarn or similar strength members.
	f. Jackets:  Inner PVC jacket with rip cord, and a polyethylene outer jacket with rip cord.  Provide a cable outer jacket that is UV inhibited, fungus resistant and flame retardant.
	g. Provide cable that is unaffected by continuous or intermittent submergence in water, damage from lightning strikes and resistant to fuel, petro-chemicals and other caustic or noxious materials.
	h. Cable shall be suitable for installation in indoor and outdoor conduit systems.
	i. Provide continuous inter-and intra building installation, closet to closet, suitable for passing through inside conduit locations directly from outside conduit.
	j. Cable shall be UL listed as type OFN per NEC 770-51 and NEC 770-53.
	k. Cable specifications are as follows:
	a.
	l. Maximum Tensile Load:  Values for installation and in-service loads shall not exceed manufacturer's recommendation.
	m. Minimum Bend Radius:  Bend radius for installation and in-service shall not exceed manufacturer's recommendation.

	2. Multimode graded index, armored, buffered, optical glass fiber cores cable:
	a. Cable shall comply with the requirements for non-armored cable in 2.1.B.1 except for jacket construction.
	b. Jackets:  Inner PVC jacket with rip cord, corrugated steel tape armor with rip cord, and a polyethylene outer jacket with rip cord. Provide a cable outer jacket that is UV inhibited, fungus resistant and flame retardant.


	C. Terminal Connectors:
	1. Furnish connectors and components and use specific tools and methods as recommended by the connector manufacturer to form a complete connector system.
	2. Provide fiber optic simplex multimode connectors. Connectors shall be ST or SC as required for equipment being connected.
	a. Connector shall have a polymer body with a precision zirconia ferrule.
	b. Connector Specifications:
	1) Insertion Loss:  0.15/0.30 dB (typical/maximum).
	2) Durability Delta:  0.1 dB (1000 matings).
	3) Operating Temperature:  -40 to +80 degrees C.
	4) Cable Retention:  40 pounds.



	A. Fiber Optic Cable Patch Panel:
	D.
	1. Provide fiber optic patch panel in network rack specified in Section 26 05 23, Instrumentation and Control Cables.
	1.
	2. Furnish panels with the following accessories:
	a. Trays.
	b. Cable strain relief.
	c. Bend radius protectors.
	d. Routing guides.
	e. Grommetted cable entries.
	f. SC simplex adapters and adapter plates.
	g. Sufficient working space for removal of connectors.
	h. Identification label.
	i. All cable management hardware required to accomplish the installation.

	3. Where the required number of terminations exceed the capacity of a single patch panel, multiple patch panels shall be provided.
	4. Patch panel features and qualities shall be the same for multimode and single mode cable.

	E. Fiber Optic Jumper Cables:
	1. Provide fiber optic jumper cables, 2 feet in length, 62.5/125 micron multimode fiber and 8.3/125 micron single mode fiber, compatible with fiber cable specified herein, complete with SC simplex type connectors, and PVC jacket.


	2.2   MANUFACTURERS
	A. Fiber Optic Cable:
	1. Corning Cable Systems.
	2. Or equal.

	B. Terminal Connectors:
	1. Radiant Communication Corporation.
	2. Or equal.

	C. Fiber Optic Jumper Cables:
	1. Radiant Communication Corporation.
	2. Or equal.


	2.3   SOURCE QUALITY CONTROL
	A. Fiber optic cable and appurtenances shall be UL listed.


	62.5/125 micron
	Fiber size (core/cladding)
	Number of strands as shown on Drawings.  6 strands minimum.
	Fiber Count:
	500 pounds per inch.
	Crush Resistance:
	-40 to +80 degrees C
	Operating Temperature:
	1300 nm
	850 nm
	Frequency:
	1.0 dB/km or less
	3.5 dB/km or less
	Attenuation losses:
	500 MHz-km
	160 MHz-km
	Bandwidth (minimum):
	PART 3 -  execution
	3.1   installation
	A. Install cable and connectors as indicated on the Drawings and as specified in this section.
	B. Install cables in the indicated raceway systems.  Inspect raceways prior to pulling cables.  Rod and swab out conduits and ducts prior to installing cables.
	C. Pull cables prior to attachment of connectors.  Terminate all fibers at a patch panel.  Install jumper cables at patch panel as shown on the Drawings.
	D. Pull cables using an indirect attachment method such as a "Kellems Grip" or equal which distributes the pulling forces over the outer portion of the cable.  Pulls directly on the fiber core will not be allowed.
	E. Do not exceed maximum pulling strength limits of the cable during installation.  Monitor cable pull tensions at all times during the installation of the cable using a remote sensing puller, strain gauge or running line tensiometer.  If electronic t...
	F. To reduce cable friction and minimize pulling forces during installation, use a polymer based, water soluble lubricant when pulling cable.
	G. Do not exceed the minimum bend radius of the cable.  Tight loops, kinks, knots or tight bends will not be allowed during installation.
	H. For conduit installation, the minimum bending radius shall be 8 inches.  Use sweeping elbows at all transitions from horizontal to vertical conduit runs.
	I. Do not make splices in cable.  Provide adequate run lengths on cable reels to make termination-to-termination runs without splices.
	J. Provide handholes and pull boxes as required by the cable manufacturer.
	K. Within manholes, route and support fiber optic cable along the inside wall and protect using PVC conduit.
	L. Identification meeting the requirement of Section 26 05 53, Identification For Electrical Systems, shall be provided for each cable at each junction box, pull box, manhole and handhole.

	3.2   field quality control
	A. The Contractor shall supply all necessary test equipment and qualified personnel to perform tests described by this specification.
	B. Test fiber optic cables before and after field installation.  Tests shall be witnessed by the Engineer.  The Engineer shall be notified at least 24 hours in advance of testing.
	1. Upon receipt of the fiber optic cable reels, test each fiber separately with an Optical Time Domain Reflectometer (OTDR) to verify fiber length, attenuation and continuity.
	2. After the cable has been installed, visually inspect each fiber termination for out-of-round conditions and surface defects such as cracks and micro-chips using a 200x inspection microscope.
	3. After connectors have been attached at both ends, test each fiber with an OTDR.  Tests shall be bi-directional.
	4. Test all fibers including spares. Test shall include, but not be limited to the following:
	a. Check candle power transmitted through each fiber in the data highway fiber optic cable.  If the light transmitted through the cable does not meet the requirements of the installed equipment, then check all connectors on the fiber cable for proper ...
	b. If a section of the fiber optic cable is not transmitting light to the requirements of the installed equipment, then replace that section of the cable between terminations.  Replacement shall be done at Contractor's expense.

	5. The test shall be signed by the tester and initialed by the Engineer.

	C. Furnish certification documents for each test to the Engineer within 10 days of testing.  Include printouts from the OTDR with the certification documents.  Record the following data:
	1. Installer's company name and address.
	2. Installer's name.
	3. Date of certification.
	4. Attenuation of each fiber link.
	5. Length of each fiber optic link measured.
	6. Equipment used to certify the fiber optic link.
	7. Name of person(s) recording the test data.

	D. The maximum total loss including connectors and cable attenuation for each fiber optic link shall not exceed 7.5 dB.
	E. Cable Energizing:  No cable shall be illuminated until the master copy of its test record is approved by the Engineer.
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	26 05 26 - Grounding And Bonding For Electrical Systems
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install complete grounding for electrical systems, structures, and equipment.


	1.2  REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI/NETA ATS, Acceptance Testing Specifications for Electrical Power Equipment and Systems.
	2. ASTM B8, Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard or Soft.
	3. UL 467, Grounding and Bonding Equipment.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements
	1. National Electrical Code, (NEC).
	a. NEC Article 250, Grounding and Bonding.



	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of grounding connector types identifying where each will be used.
	b. Layouts of each structure’s ground grid.
	c. Test point construction details.

	2. Product Data:
	a. Manufacturer’s technical information for grounding materials proposed for use.

	3. Testing Plans:
	a. Ground resistance test procedure.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals
	a. Results of ground resistance tests at each test point.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Bare Ground Cable:
	1. Manufacturers: Provide products of one of the following:
	a. Cablec Corporation.
	b. General Cable Corporation.
	c. Southwire Cable Company.
	d. Or equal.

	2. Material: Soft-drawn, bare copper stranded cable complying with ASTM B8.  No. 4/0 AWG minimum size unless otherwise shown or indicated on the Drawings.

	B. Ground Rods:
	1. Manufacturers:  Provide products of one of the following:
	a. Copperweld, Bimetallics Division.
	b. ITT Blackburn Company.
	c. Or equal.

	2. Material: Copper-clad rigid steel rods, 3/4-inch diameter, ten feet long.

	C. Grounding Connectors:
	1. Products and Manufacturers: Provide one of the following:
	a. Pressure Connectors:
	1) O.Z./Gedney, Division of General Signal Corporation.
	2) Burndy Corporation.
	3) Or equal.

	b. Welded Connections:
	1) Cadweld by Erico Products, Incorporated.
	2) Therm-O-Weld by Burndy Corporation.
	3) Or equal.


	2. Material: Pressure connectors shall be copper alloy castings, designed and fabricated specifically for items to be connected and assembled with Durium or silicone bronze bolts, nuts, and washers.  Welded connections shall be by exothermic process u...

	D. Grounding Additive:
	1. Grounding additive, in its set form, shall have resistivity of not more than 20 ohm-cm.
	2. Product and Manufacturer:
	a. Ground Enhancement Material (GEM) by Erico
	b. Or equal.

	3. Grounding additive shall be permanent and maintenance-free, without requiring recharging with salts or chemicals that may be corrosive, and shall maintain its earth resistance with time.
	4. Grounding additive shall set up firmly and not dissolve or decompose or otherwise pollute soil or groundwater.
	5. Grounding additive shall be suitable for installation in dry form or in slurry form.
	6. Grounding additive shall not depend on continuous presence of water to maintain its conductivity.

	E. Ground Test Well
	1. Provide heavy-duty test well suitable for heavy-duty traffic.
	2. Manufacturer
	a. Advanced Lightning Technology
	b. Or equal.

	3. Diameter and Material: 12.75-inch outside diameter, Schedule 80 PVC.
	4. Depth: Two feet.
	5. Cover: Provide test well with cast iron cover marked, “Ground” with cast iron ring to support lid.

	F. Ground system components shall comply with UL 467.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions for the Work and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with Work until unsatisfactory conditions are corrected.

	3.2   STRUCTURE GROUND SYSTEM
	A. Provide ground grids as shown and indicated on the Drawings.
	B. Provide No. 4/0 bare copper cable around exterior perimeter of structures at not less than 2.5 feet below grade, unless otherwise shown or indicated on the Contract Documents.
	C. For structures with steel columns, provide No. 4/0 ground cable from grid to each column around perimeter of structure.  Connect cable to steel with exothermic welds.
	D. Connect grids to continuous underground water pipe system, when practical.
	E. For new structures with concrete foundation or footings, connect structure’s reinforcing steel or other concrete-encased electrode to grounding grid.
	F. Provide accessible test points for measuring the ground resistance of each grid.
	G. Weld all buried connections except for test points.

	3.3   EQUIPMENT GROUNDING
	A. Ground electrical equipment in compliance with Laws and Regulations and the Contract Documents.
	B. Equipment grounding conductors shall be bare stranded copper cable of adequate size installed in metal conduit where required for mechanical protection.  Ground conductors, pulled into conduits with non-grounded conductors, shall be insulated.  Ins...
	C. Control panels grounding conductors shall be bare stranded copper cable of adequate size to ground grid from AC ground bus, and an insulated stranded copper cable of adequate size to ground grid from DC ground bus.
	D. Connect ground conductors to conduit with copper clamps, straps, or with grounding bushings.
	E. Connect to piping by welding or brazing.  Use copper bonding jumpers on gasketed joints.
	F. Connect to equipment by means of lug compressed on cable end.  Bolt lug to equipment frame using holes or terminals provided on equipment specifically for grounding.  Do not use hold-down bolts.  Where grounding provisions are not included, drill s...
	G. Connect to motors by bolting directly to motor frames, not to soleplates or supporting structures.
	H. Connect to service water piping by means of copper clamps.  Use copper bonding jumpers on gasketed joints.
	I. Scrape bolted surfaces clean and coat with conductive oxide-resistant compound.

	3.4  FIELD QUALITY CONTROL
	A. Site Tests:
	1. Test completed grounding systems for resistance to ground using an electrical three-terminal ground resistance tester.  Test all grounded cables and metal parts for continuity of connection.  Engineer and Owner will witness the testing.
	2. Grounding system maximum resistance shall not exceed five ohms under normally dry conditions when measured by resistance tester.  Resistance values above five ohms shall be brought to Engineer’s attention.  Provide additional ground rods as require...




	26 05 29 - Hangers and Supports for Electrical Systems
	PART 1 -  general
	1.1   DEscription
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install hangers and supports for electrical systemns.
	2. Area Classifications: Materials shall by suitable for the area classification(s) shown or indicated on the Drawings, and specified in Section 26 05 05, General Provisions for Electrical Systems.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 05 05 33, Anchor Systems.
	2. Section 26 05 05, General Provisions for Electrical Systems.
	3. Section 26 05 33.13, Rigid Conduits.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this section are:
	1. ASTM A123/A123M, Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	2. ASTM A1011/A1011M, Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength.
	3. ASTM E84, Test Method For Surface Burning Characteristics of Building Materials


	1.1
	1.1
	1.1
	1.1
	1.1
	1.3  submittals
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Detailed installation drawings showing dimensions and compatibility with proposed layout.

	2. Product Data:
	a. Manufacturer’s name, product designation, and catalog number of each material item proposed for use.
	b. Manufacturer’s specifications including material, dimensional and weight data, and load capacity for each supporting system component proposed for use.
	c. Pictorial views and corresponding identifying text of each component proposed for installation.
	d. Documentation that confirms product compatibility with Laws and Regulations.


	B. Informational Submittals: Submit the following:
	1. Certifications:
	a. Submit certifications required under this Section.

	2. Manufacturer’s Instructions:
	a. Manufacturer’s installation instructions, including recommended tightening torque values for all nuts and bolts.




	PART 2 -  products
	2.1   manufacturers
	A. Manufacturers: Provide products of one of the following:
	1. B-Line.
	2. Kindorf.
	3. Unistrut
	4. Or equal.


	2.2   Materials
	A. Strut, Fittings, and Accessories:
	1. General
	a. Unless otherwise shown or indicated, strut shall be 1-5/8 inches by 1-5/8 inches.  Double struts shall be two pieces of the same strut, welded back-to-back at the factory.
	b. Attachment holes, when required, shall be factory-punched on hole centers approximately equal to the cross-sectional width and shall be 9/16-inch diameter.
	c. Fittings, braces, brackets, hardware, and accessories shall be Type 316 stainless steel.
	d. Strut nuts shall be spring captured Type 316 stainless steel.
	e. Square and round washers shall be Type 316 stainless steel.

	2. Strut materials shall be suitable for area classifications indicated in Section 26 05 05, General Provisions for Electrical Systems, and shown or indicated on the Drawings.
	a. Dusty Locations:
	1)
	1)
	1)
	1) Strut shall be 12-gage aluminum (Alloy 6063-T6).

	a.
	a.
	b. Wet Locations:
	1)
	1)
	1)
	1) Strut shall be 12-gage aluminum (Alloy 6063-T6).



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Hanger Rods:
	1. Material:
	a. All areas:  Type 316 stainless steel

	1.
	1.
	2. Size: Not less than 3/8-inch diameter, unless otherwise shown on the Drawings or specified.

	C. Beam Clamps for Attaching Threaded Rods or Bolts to Beam Flanges for Hanging Struts or Conduit Hangers:
	1. Beam clamps shall be stainless steel equipped with stainless steel square-head set screw, and shall include threaded hole sized for attaching the all-thread rod or threaded bolt.

	D. Miscellaneous Hardware:
	1. Bolts, screws, and washers shall be stainless steel.
	2. Hex Nuts: Shall be stainless steel and include nylon inserts.



	PART 3 -  execution
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   installation
	A. Provide hangers and supports for electrical systems with necessary channels, fittings, brackets, and related hardware for mounting and supporting materials and equipment.  Provide anchor systems, concrete inserts, and associated hardware for proper...
	B. Install equipment and devices on hangers and supports as shown on the Drawings, as specified, and as required.
	C. Install hangers and supports level, true, free of rack, and parallel and perpendicular to building walls and floors, so that the hangers and supports are installed in a neat, professional, workmanlike manner.
	D. Holes in suspended ceilings for rods for hangers and supports and other equipment shall be provided adjacent to bars, where possible, to facilitate removal of ceiling panels.
	E. Coordinate installation of hangers and supports with equipment, cabinets, consoles, panels, enclosures, boxes, conduit, cable tray, wireway, busway, cablebus, piping, ductwork, lighting fixtures, and other systems and equipment.  Locate hangers and...
	F. Anchor Bolts, Expansion Anchors, and Concrete Inserts: Shall be in accordance with Section 05 05 33, Anchor Systems, and requirements of this Section.
	G. Mounting of Conduit:
	1. Provide space of not less than 1/4-inch between conduit surfaces and abutting or near surfaces except struts, cable trays, steel beams, and columns.
	2. Fasten conduit to struts, cable trays, steel beams, and columns using specified clamps and straps as shown, specified, and required.
	3. Devices shall be compatible with size of conduit and type of support.  Following installation, size identification shall be visible and legible.
	4. Install conduit supports and fasteners in accordance with Section, 26 05 33.13, Rigid Conduits.

	H. Supports for Cabinets, Consoles, Panels, Enclosures, and Boxes:
	1.
	1.
	1. Freestanding: Unless otherwise specified or shown on the Drawings, provide supports for floor-mounted equipment, cabinets, consoles, panels, enclosures, and boxes.  Such supports shall be 3.5-inch high concrete equipment base with a 45 degree chamf...
	2. Wall-Mounted:
	a. Provide space not less than 1/4-inch between cabinets, consoles, panels, enclosures, and boxes and the surface on which each is mounted.  Provide non-metallic or stainless steel spacers as required.
	b. Do not mount equipment, enclosures, panels, and boxes directly to beams or columns.  Mount struts to beams or columns using beam clamps, and mount equipment, enclosures, panels, and boxes to the struts.

	3. Floor Stand Rack:
	a. Where equipment, cabinets, consoles, panels, enclosures, and boxes cannot be wall-mounted, provide an independent floor stand rack.
	b. Floor stand rack shall consist of struts, plates, brackets, connection fittings, braces, accessories, and hardware assembled in a rigid framework suitable for mounting of intended materials and equipment.
	c. Equip floor stand racks with brackets and bases for rigidly-mounting the framework to the ceiling or floor, as applicable; or equip floor stand racks with beam clamps, angle plates, washers, and bolts for fastening to beam flanges, as applicable.
	d. When equipment, cabinets, consoles, panels, enclosures, and boxes weigh more than 100 pounds:
	1) Main vertical supports of floor stand rack assemblies shall be back-to-back struts.
	2) Bracing, clamping and anchoring of each floor stand rack shall be sufficient to ensure rigidity of the floor stand rack with the intended equipment, enclosures, conduit, cable tray, busway, cablebus, and wireway installed.  Floor stand racks shall ...



	I. Drilling into beams or columns is not allowed unless authorized by Engineer.
	J. Tighten nuts and bolts to the manufacturer’s recommended torque values.
	K. Field Cutting:
	1. Cut edges of strut and hanger rod shall have rounded corners, edges beveled, and burrs removed.  If field cutting the strut is required, use clean, sharp, dedicated tools.  Remove oil, shavings, and other residue of cuttings prior to installation.
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	26 05 33.13 - Rigid Conduits
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install conduit and fittings to form complete, coordinated and grounded raceway systems.
	2. When specific, detailed conduit routings for various systems within buildings and other areas are not be shown on the Drawings, Contractor shall establish routings based on single-line, riser, and interconnection diagrams and other information on t...
	3. Materials shall by suitable for the area classification(s) shown or indicated on the Drawings, and specified in Section 26 05 05, General Provisions for Electrical Systems.
	1. Conduit types and the installation methods shall comply with the following, unless otherwise shown or indicated in the Contract Documents:
	a. Use aluminum conduit in exposed conduit runs in dry or wet locations.
	b. Use PVC-coated rigid galvanized steel conduit for individual conduits direct-buried in the ground.
	c. Use Schedule 40 PVC conduit for concrete-encased duct bank runs.
	d. Use Schedule 40 PVC conduit for conduit runs embedded in structural concrete slabs.
	e. Use PVC-coated rigid galvanized steel elbows and conduit for stub-ups out of concrete floors and equipment slabs.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Conduit runs shown are diagrammatic.  Coordinate conduit installation with piping, ductwork, light fixtures, and other systems and equipment and locate to avoid interferences.
	2. For conduits to be embedded in concrete slabs, confirm adequate slab thickness and coordinate location of conduits with placement of reinforcing steel, waterstops, expansion joints, and other features of the concrete slab.

	C. Related Sections:
	1. Section 31 23 05, Excavation and Fill.
	2. Section 32 12 00, Flexible Paving.
	3. Section 05 05 33, Anchor Systems.
	4. Section 26 05 29, Hangers and Supports for Electrical Systems.
	5. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI C80.1, Standard for Rigid Electrical Steel Conduit (ERSC).
	2. ANSI/NEMA FB1, Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing and Cable.
	3. NEMA TC2, Electrical Polyvinyl Chloride (PVC) Conduit.
	4. NEMA TC3, Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing.
	5. NEMA TC14, Reinforced Thermosetting Resin Conduit (RTRC) and Fittings.
	6. UL 6, Electrical Rigid Metal Conduit – Steel.
	7. UL 514B, Conduit, Tubing, and Cable Fittings.
	8. UL 651, Safety Schedule 40 and 80 Rigid PVC Conduit and Fittings.
	9. UL 886, Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations.
	10. UL 1242, Electrical Intermediate Metal Conduit – Steel.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 342, Intermediate Metal Conduit
	2. NEC Article 344, Rigid Metal Conduit.
	3. NEC Article 352, Rigid Nonmetallic Conduit.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Assembly details of conduit racks and other conduit support systems.
	b. Layout drawings showing proposed routing of exposed conduits, conduits embedded in structural concrete, and conduits directly buried in the ground.  Shop Drawings shall show locations of pull and junction boxes and penetrations in walls and floors....

	2. Product Data:
	a. Manufacturer’s catalog cuts and product data for conduit, fittings, and appurtenances.


	B. Informational Submittals: Submit the following:
	1. Manufacturer’s Instructions:
	a. When requested by Engineer, provide copies of manufacturer’s recommendations for handling and installing products.

	2. Site Quality Control Submittals:
	a. When requested by Engineer, provide copies of results of specified Site quality control testing.


	C. Closeout Submittals: Submit the following:
	1. Record Drawings:
	a. Show actual routing of exposed and concealed conduit runs in record documents in accordance with Section 01 78 39, Project Record Documents.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. PVC-coated Rigid Steel Conduit, Elbows, and Couplings:
	1. Manufacturers: Provide products of one of the following:
	a. Robroy Industries.
	b. Perma-Cote Industries.
	c. OCAL, Inc.
	d. Or equal.

	2. Material: Rigid, heavy-wall, mild steel, hot-dip galvanized, smooth urethane interior coating, tapered threads, carefully reamed ends, 3/4-inch NPS minimum size with factory exterior coating of 40-mil thick PVC.
	3. Color: Color of coating shall be the same on all conduit and fittings.

	B. Aluminum Conduit, Elbows, and Couplings:
	1. Manufacturers: Provide products of one of the following:
	a. Allied Tube and Conduit.
	b. Wheatland Tube Company.
	c. Or equal.

	2. Material: Rigid, heavy-wall aluminum, smooth interior, tapered threads and carefully reamed ends; 3/4-inch NPS minimum size.

	C. Metallic Conduit Fittings, and Outlet Bodies:
	1. Manufacturers: Provide products of one of the following:
	a. Crouse-Hinds Company.
	b. Appleton Electric Company.
	c. Or equal.

	2. Material and Construction: Cast gray iron alloy, cast malleable iron or aluminum bodies and covers consistent with conduit material.  Units shall be threaded type with five full threads.  Materials shall comply with ANSI/NEMA FB1 and be listed by U...
	a. LB fittings may be used for conduits 2” and smaller.
	b. LBD fittings shall be used for conduits larger than 2”.

	3. Use: Conduits shall be gasketed and watertight in hazardous, wet, and corrosive locations.

	D. PVC-coated Conduit Fittings, and Outlet Bodies:
	1. Manufacturers: Provide products of one of the following:
	a. Robroy Industries.
	b. Perma-Cote Industries.
	c. OCAL, Inc.
	d. Or equal.

	2. Material and Construction: Cast gray iron alloy, cast malleable iron bodies and covers with factory coating of 40-mil thick PVC and smooth urethane interior coating.  Units shall be threaded type with five full threads.  Material shall comply with ...
	a. LB fittings may be used for conduits 2” and smaller.
	b. LBD fittings shall be used for conduits larger than 2”.

	3. Use: Provide PVC-coated or aluminum conduit fittings and outlet bodies in hazardous, wet, and corrosive locations.  Fitting material shall be consistent with conduit material.

	E. Non-metallic Conduit and Fittings:
	1. PVC Plastic Conduit:
	a. Manufacturers: Provide products of one of the following:
	1) Amoco Chemicals Corp.
	2) Carlon Electrical Products.
	3) Or equal.

	b. Material: Schedule 40 PVC, rated for 90 degrees C, complying with NEMA TC3 and UL 514B and 651.
	c. Fittings: Form elbows, bodies, terminations, expansions, and fasteners of same material and manufacturer as base conduit.  Provide cement by same manufacturer as base conduit.


	F. Conduit Hubs:
	1. Manufacturers: Provide products one of the following.
	a. Myers Electrical Products Company.
	b. Or equal.

	2. Material: Threaded conduit hub, vibration-proof, weatherproof, with captive O-ring seal, zinc metal with insulated throat and bonding screw.
	3. Use: Provide for all conduit terminations to boxes, cabinets, and other enclosures in areas designated as wet locations.

	G. PVC-coated Conduit Hubs:
	1. Manufacturers: Provide products one of the following:
	a. Robroy Industries.
	b. Perma-Cote Industries.
	c. OCAL, Inc.
	d. Or equal.

	2. Material: Threaded conduit hub, vibration-proof, weatherproof, with captive O-ring seal, zinc metal with insulated throat and bonding screw, and factory coating of 40-mil thick PVC and smooth urethane interior coating.
	3. Use: Provide for PVC-coated steel or aluminum conduit terminations to boxes, cabinets, and other enclosures in areas designated as corrosive location.

	H. Conduit Bushings and Locknuts:
	1. Manufacturers:  Provide products one of the following:
	a. O-Z/Gedney.
	b. Appleton Electric Company.
	c. Or equal.

	2. Insulated Bushings: Malleable iron body with plastic liner.  Threaded type with steel clamping screw.  Provide with bronze grounding lug, as required.
	3. Locknuts: Steel for sizes 3/4-inch through two-inch diameter and malleable iron for sizes 2.5-inch through four-inch diameter.
	4. Use: Provide for all conduit terminations to boxes, cabinets and other enclosures except threaded type in areas designated as dusty locations.

	I. Thruwall Seals
	1. Provide cast wall sleeves and linkseals for new construction through exterior subsurface walls and exterior concrete walls.
	2. Provide cast wall sleeves and linkseals for new construction passing through concrete floors and floor slabs.
	3. Provide linkseals for conduits passing through new exterior masonry block walls or through core-drilled holes in existing exterior subsurface walls, exterior concrete walls, floor slabs ,and roof slabs, and for conduits passing through existing int...
	4. Cast Wall Sleeves:
	a. Material:  Ductile iron furnished with integral wall collar.
	b. Dimensions:  As required for mechanical joint pipe to pass through sleeve.  Length as required.

	5. Link Seals:  Provide link type mechanical seals suitable for 20 psi working pressure, corrosive service and accessible from one side, with glass-reinforced nylon pressure plate and stainless steel bolts and nuts.
	a. Products and Manufacturers:  Provide one of the following:
	1) Link-Seal, as manufactured by Thunderline Corporation.
	2) Or equal.




	2.2  ACCESSORIES
	A. Fasteners: To the extent possible, fastener material shall be consistent with conduit material.  For PVC-coated rigid steel conduit runs, fasteners shall have factory applied PVC coating or be stainless steel.  Fasten raceway systems to supporting ...
	A.
	A. in accordance with Section 05 05 33, Anchor Systems.
	A.
	A.
	A.
	B. Duct Sealing Compound
	1. Soft, fibrous, slightly tacky, non-hardening sealing compound.
	2. Remains workable at all temperatures.
	3. Manufacturer:
	a. Type DUX by O-Z/Gedney.
	b. Or equal.


	C. Duct Seal Foam
	1. Products and Manufacturers: Provide one of the following:
	a. FST Foam Sealant by American Polywater.
	b. Or equal.

	2. General: Sealant is a two-part, high-expansion foam duct sealant. It keeps water, acids, dust, gases, insects, and rodents out of the duct. Sealant expands and hardens to a “closed cell”, rigid structure. This permanent, but removable, seal blocks ...
	1.
	1.
	3. Expands, cures and seals even when water is present.
	4. Seal tolerates cable movement and environmental extremes.
	5. Compatible with common cable and wire jackets.


	1.1
	2.3  IDENTIFICATION
	A. Conduit Labels:
	1. Provide conduit labels in accordance with Section 26 05 53, Identification for Electrical Systems.

	B. Warning Tape:
	1. Provide warning tape in accordance with Section 26 05 53, Identification for Electrical Systems.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be performed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with installation until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install in accordance with Laws and Regulations.
	B. Supports:
	1. Rigidly support conduits by clamps, hangers, or Unistrut-type channels.  Conduit supports and accessories shall be in accordance with Section 26 05 29, Hangers and Supports for Electrical Systems.
	2. Support single conduits by means of one-hole pipe clamps in combination with one-screw back plates, to raise conduits from the support surface.  Support multiple runs of conduits on trapeze type hangers.

	C. Fastenings: Fasten raceway systems rigidly and neatly to supporting structures using specified materials.
	D. Exposed Conduit:
	1. Install parallel or perpendicular to structural members or walls.
	2. Where possible, run in groups.  Provide conduit racks of suitable width, length, and height, arranged to suit field conditions.  Provide support every ten feet, minimum.
	3. Install on structural members in protected locations.
	4. Locate clear of interferences.
	5. Provide six inches of clearance from hot fluid lines and 1/4-inch from walls.
	6. Install vertical runs plumb.  Unsecured drop length shall not exceed 12 feet.

	E. Conduit Embedded in Structural Concrete:
	1. Run embedded conduit in structural concrete in center of slabs and walls and above waterstops.  Conduit connections shall be made watertight.
	2. Before placing concrete, arrange for observation of conduit installation by RPR or Engineer and make necessary conduit location measurements and provide required information on record documents.
	3. Confirm that concrete thickness is sufficient for embedding the quantity of conduits intended.  Unless specifically shown or indicated otherwise, embedded conduits shall be in accordance with the following criteria:
	a. Minimum concrete thickness shall be as follows:
	1) For concrete 16 inches thick and less, minimum concrete thickness shall be 11.5 inches plus the depth of largest conduit assembly.  Conduit assembly depth shall be from the top of uppermost conduit to bottom of lowest conduit.
	2) For concrete greater than 16 inches thick, minimum concrete thickness shall be 13.5 inches plus depth of largest conduit assembly.
	3) For concrete at foundation slabs, provide an one inch additional to minimum concrete thicknesses specified.

	b. Conduit spacing shall be as follows:
	1) Two adjacent conduits shall be separated by center-to-center distance of three times the outer diameter of larger conduit
	2) When conduits cross at a point, conduits may be in direct contact and angle of cross shall be 45 degrees or greater.  Conduits may also cross within the vertical spacing of multi-conduit layer assembly.
	3) When conduits cross structural expansion joint, two adjacent conduits shall be separated by center-to-center distance of three times the outer diameter of conduit fitting of the larger conduit



	F. Direct Buried Conduits:
	1. Install individual, underground conduits minimum of 20 inches below grade, unless otherwise shown or indicated.
	2. Perform excavation, bedding, backfilling, and surface restoration, including pavement replacement where required, in accordance with Section 31 23 05 Excavation and Fill, and Section 32 12 00, Flexible Paving.
	3. Install warning tape 12 inches below finished grade over buried conduits.

	G. Empty Conduits:
	1. Install nylon pull wire in each empty conduit and cap conduits not terminating in boxes with permanent fittings designed for the purpose.

	H. Field Bends: No indentations.  Diameter of conduit shall not vary more than 15 percent at bends.
	I. Joints:
	1. Apply conductive compound to joints before assembly.
	2. Make up joints tight and ground thoroughly.
	3. Use standard tapered pipe threads for conduit and fittings.
	4. Cut conduit ends square and ream to prevent damaging wire and cable.
	5. Use full threaded couplings.  Split couplings are not allowed.
	6. Use strap wrenches and vises to install conduit.  Replace conduit with wrench marks.
	7. Apply zinc-rich paint to exposed threads and other areas of galvanized conduit system where base metal is exposed.

	J. Terminations:
	1. Install insulated bushings on conduits entering boxes or cabinets, except when threaded hubs are used.
	2. Provide locknuts on both inside and outside of enclosure, except when threaded hubs are used.
	3. Use of bushings in lieu of locknuts is not allowed.
	4. Install conduit hubs on conduits entering boxes or cabinets in wet and corrosive areas.

	K. Moisture Protection:
	1. Plug or cap conduit ends at time of installation to prevent entrance of moisture and foreign materials.
	2. Underground and embedded conduit connections shall be watertight.
	3. Thruwall Seals and Conduit Sealing Bushings: Install for conduits passing through concrete slabs, floors, walls, or concrete block walls.
	4. Drainage: Conduit runs shall be fully drainable.  Where possible install conduit runs to drain to one end and away from building.  Avoid pockets or depressions in conduit runs.
	5. Seal conduit openings within control and instrumentation panels and distribution equipment with duct sealing compound to provide watertight seal.

	L. Corrosion Protection:
	1. Conduit Stub-ups:
	a. For conduits routed in concrete slabs or floors and stub-ups through floor, provide 3-1/2-inch high concrete curb, extending two inches from outer surface of conduit penetrating floor, to prevent corrosion.  For floor-mounted equipment, concrete eq...
	b. Conduit stub-ups shall be 90-degree, PVC-coated, rigid, galvanized steel conduit elbow.  PVC-coated elbow shall extend a minimum of 1/2-inch above top of concrete or equipment base.  Should elbow not reach specified height, provide PVC-coated condu...
	c. For conduits stubbing up and terminating at equipment enclosure mounted on concrete base, provide insulated grounding bushing on PVC-coated rigid steel elbow.
	1) Where the floor mounted equipment enclosure will completely enclose the stub-up the PVC coated rigid steel elbow may be omitted and the embedded conduit extended above the base.

	d. For conduits stubbing up and extending to boxes, cabinets, and other enclosures above the slab, provide conduit coupling/fittings between the PVC-coated rigid steel elbow and the conduit type designated for the area’s classification as transition b...
	1) Where the assigned conduit type for an area is non-metallic, an external grounding means shall be installed on the PVC coated rigid steel conduit elbow and the elbow shall be bonded to the ground system.


	1.
	2. Dissimilar Metals:
	a. Prevent occurrence of electrolytic action between dissimilar metals.
	b. Do not use copper products in connection with aluminum, and do not use aluminum in locations subject to drainage of copper compounds on bare aluminum.
	c. Back paint aluminum in contact with masonry or concrete with two coats of aluminum-pigmented bituminous paint.


	M. Reused Existing Conduits:
	1. Pull rag swab through conduits to remove water and to clean conduit prior to installing new cable.
	2. Repeat swabbing until all foreign material is removed.
	3. Pull mandrel through conduit, if necessary, to remove obstructions.

	N. Core drill for individual conduits passing through existing concrete slabs and walls.  Notify Engineer in writing in advance of core drilling.  Prior to core drilling, drill sufficient number of small exploratory holes to establish that the area to...
	O. Non-metallic Conduit:
	1. Install in accordance with manufacturer’s recommendations.
	2. Provide manufacturer’s recommended adhesives or sealants for watertight connections.
	3. Provide expansion fittings for expansion and contraction to compensate for temperature variations.  Fittings shall be watertight and suitable for direct burial.
	4. Transition to PVC-coated rigid steel conduit before making turn up to enclosures.

	P. PVC-coated Rigid Steel Conduit:
	1. Install in accordance with manufacturer’s recommendations.
	2. Install with manufacturer’s installation tools to avoid damage to PVC coating.
	3. Repair damaged PVC coating with manufacturer’s recommended touch-up compound.

	Q. Identify conduits, including spares, in accordance with Section 26 05 53, Identification for Electrical Systems.

	3.3   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Test conduits by pulling through each conduit a cylindrical mandrel with length not less than two pipe inside diameters, having an outside diameter equal to 90 percent of conduit’s inside diameter.
	2. Maintain a record, by number, of all conduits successfully tested.
	3. Repair or replace conduits that do not successfully pass testing, and re-test.




	26 05 33.16 - Flexible Conduits
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install flexible metallic conduit and fittings.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. UL 360, Liquid-Tight Flexible Steel Conduit.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 350, Liquid-Tight Flexible Metal Conduit.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s literature and technical information for flexible conduit and fittings proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Flexible Conduit (Non-hazardous Areas and Class 1, Division 2, Hazardous Areas):
	1. Material: Flexible galvanized steel core with smooth, abrasion-resistant, liquid-tight, polyvinyl chloride cover.  Continuous copper ground built in for sizes 3/4-inch through 1.25-inch.  Material shall be UL-listed.
	2. Products and Manufacturers: Provide one of the following:
	a. Anaconda Sealtite Type UA by Anamet Electrical, Inc.
	b. Liquatite Type L.A. by Electric-Flex Company.
	c. Or equal.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Flexible Conduit Fittings:
	1. Material and Construction: Malleable iron with cadmium finish.  Fittings shall adapt the conduit to standard threaded connections, shall have an inside diameter not less than that of the corresponding standard conduit size and shall be UL listed.
	2. Manufacturers: Provide products of one of the following:
	a. Crouse-Hinds Company.
	b. Appleton Electric Company.
	c. Or equal.

	3. Use: Provide on flexible conduit in non-hazardous and Class 1, Division 2 hazardous areas.

	C. PVC-Coated Conduit Fittings:
	1. Material and Construction: Malleable iron with standard finish and 40-mil PVC exterior coating. Fittings shall adapt the conduit to standard threaded connections, and shall have an inside diameter not less than that of the corresponding standard c...
	2. Manufacturers: Provide products of one of the following:
	a. Robroy Industries.
	b. Permacote Industries.
	c. OCAL, Inc.
	d. Or equal.

	3. Use: Provide on flexible conduit in areas designated as corrosive locations.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install at motors, transformers, field instruments, and equipment subject to vibration or require movement for maintenance purposes.  Provide necessary reducer where equipment furnished cannot accept 3/4-inch diameter flexible conduit.  Limit flexi...
	B. Install in conformance with the Laws and Regulations.



	26 05 33.26 - Expansion_Deflection Fittings
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install conduit expansion and deflection fittings.


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. UL 514B, Conduit, Tubing, and Cable Fittings.
	2. UL 467, Grounding and Bonding Equipment.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 300, Wiring Methods.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of locations where fittings are required.

	2. Product Data:
	a. Manufacturer’s literature and technical information for expansion and deflection fittings proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Products and Manufacturers: Provide one of the following:
	1. Type DX for expansion/deflection or AX for expansion only, by O-Z Gedney Company.
	2. Type XD for expansion/deflection or XJ for expansion only, by Crouse Hinds Company.
	3. Type DF for expansion/deflection or XJ for expansion only, by Appleton Electric Company.
	4. Or equal.

	B. Cast gray iron alloy or bronze end couplings, malleable iron, or hot-dipped galvanized body, stainless steel clamps and tinned copper braid bonding jumper.  Fitting shall be watertight, corrosion-resistant, UL-listed, and compatible with the condui...
	C. Features:
	1. Expansion/Deflection Fittings:
	a. Axial expansion or contraction up to 3/4-inch.
	b. Angular misalignment up to 30 degrees.
	c. Parallel misalignment up to 3/4-inch.

	2. Expansion Fittings:
	a. Expansion/Contraction: Eight-inch total movement.


	D. Expansion/Deflection fittings shall comply with UL 514B and UL 467.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be performed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install fittings in accordance with Laws and Regulations.
	B. Provide expansion fittings on exposed conduit runs crossing structural expansion joints and where necessary to compensate for thermal expansion and contraction.  Provide expansion fittings on exposed conduit runs exceeding 200 feet.
	C. Provide expansion/deflection fittings on embedded conduit runs crossing structural expansion joints.  Provide fittings above waterstops.
	D. Unless specifically shown or indicated otherwise, when crossing structural expansion joints larger than one inch, provide expansion fitting together with expansion/ deflection fitting.  Install fittings on each conduit run in accordance with manufa...
	E. Provide expansion/deflection fittings for underground conduit runs at penetrations of buildings, manholes, handholes, and outdoor concrete equipment pads.
	F. Where required in non-metallic conduit and duct systems, provide rigid metal conduit nipples and metal rigid-to-PVC adapters for connection to fittings.  Ensure that joints exposed to water or other liquid are made watertight.



	26 05 33.33 - Pull Junction and Terminal Boxes
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install pull, junction, and terminal boxes.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 29, Hangers and Supports for Electrical Systems.
	3. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A. Standards referenced in this Section are.
	1.
	1.
	1.
	1. AASHTO, Standard Specifications for Highway Bridges.
	2. UL 886, Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations.


	1.3    QUALITY ASSURANCE
	A. Regulatory Requirements:
	1.
	1.
	1.
	1. NEC Article 314, Outlet, Device, Pull and Junction Boxes; Conduit Bodies; Fittings; and Handhole Enclosures.


	1.4    SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s technical information for pull, junction, and terminal boxes proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Pull, Junction, and Terminal Boxes:
	1. General – Applicable to All Boxes:
	a. Description and Performance Criteria:
	1) Provide pull, junction, and terminal boxes rated at not less than NEMA 12.  Boxes shall be appropriate for each location in accordance with NEMA requirements and as required for area classifications specified in Section 26 05 05, General Provisions...
	2) For flush-mounted pullboxes in slabs or pavement potentially subject to vehicular traffic, boxes and covers shall be constructed for H-20 loading in accordance with AASHTO Standard Specifications for Highway Bridges.

	b. Manufacturers: Provide products of one of the following:
	1) Appleton Electric.
	2) Crouse-Hinds.
	3) Hoffman
	4) Rittal
	5) Saginaw
	6) Or equal.

	c. Materials: Pull boxes embedded in concrete slabs shall be cast iron.
	d. Terminal strips and terminal blocks in terminal boxes shall be mounted on terminal box sub-panels.
	e. Identification: Boxes shall be identified in accordance with Section 26 05 53, Identification for Electrical Systems.

	2. Materials and Construction – Dusty Locations:
	a. Material: Welded and galvanized sheet steel of USS gage.
	b. Gasket: Oil-resistant gasket.
	c. Access: Lift-off hinges and quick-release latches.
	d. Material Thickness:
	1) Boxes with dimension two feet and smaller shall be 14-gage.
	2) Boxes with dimension between two and three feet shall be 12 gage.
	3) Boxes with dimension of three feet or more in any direction shall be 10-gage.


	1.
	1.
	1.
	3. Materials and Construction – Wet Locations:
	a. Rating:
	1) Pull boxes in wet, corrosive, or outdoor areas shall be NEMA 4X.
	2) Boxes for areas classified as hazardous locations, where required by NEC, shall be explosion-proof and comply with UL 886.

	b. Material:
	1) Type 316 stainless steel.

	a.
	a.
	a.
	c. Gasket:
	1) Provide neoprene gaskets for wet locations.
	2) Gaskets shall be an approved type designed for the purpose.  Improvised gaskets are not acceptable.

	d. Access: Stainless steel cover bolts.
	e. Features:
	1) External mounting lugs.
	2) Drilled and tapped conduit holes.
	3) Boxes where conduits enter building or structure below grade shall have 1/4-inch drain hole at bottom of the box.
	4) Provide threaded connections for explosion proof boxes.



	B. Terminal Blocks:
	1. Products and Manufacturers: Provide one of the following:
	a. Allen-Bradley Company, Bulletin, Model 1492.
	b. General Electric Company, Model CR151K.
	c. Or equal.

	2. Material and Construction:
	a. NEMA-rated nylon modular terminal blocks.
	b. 600-volt rated.
	c. Control and alarm circuit terminals shall be screwed type with permanently affixed numeric identifiers beside each connection.
	d. Power terminals shall be copper and rated for the circuit ampacity.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A.
	A.
	A.
	A. Mount boxes so that sufficient access and working space is provided and maintain clearance of not less than 1/4-inch from walls.
	B. Securely fasten boxes to walls or other structural surfaces on which boxes are mounted.  Provide independent supports that comply with Section 26 05 29, Hangers and Supports for Electrical Systems, where boxes will not be mounted on walls or other ...
	C. Install pull boxes where shown or indicated, and provide pull boxes where one or more of the following conditions exist:
	1. Conduit runs containing more than three 90-degree bends.
	2. Conduit runs exceeding 200 feet in length.

	D. Provide removable, flame-retardant, insulating cable supports in boxes with any dimension exceeding three feet.
	E. Field-apply PVC touch-up to scratched PVC boxes damaged during installation.  Touch-up work shall be in accordance with manufacturer’s recommendations and instructions.
	F. Size junction, pull, and terminal boxes in accordance with NEC Article 314 and other Laws and Regulations.
	G. Provide terminal blocks in boxes where shown and where cable terminations or splices are required.



	26 05 33.36 - Outlet Boxes
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install outlet boxes for mounting wiring devices and lighting fixtures.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 29, Hangers and Supports for Electrical Systems.
	3. Section 26 05 53, Identification for Electrical Systems.
	4. Section 26 27 26.13, Low-Voltage Receptacles.
	1. Section 26 27 26.23, Snap Switches.
	5.


	1.2    QUALITY ASSURANCE
	A.
	A.
	A.
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 314, Outlet, Device, Pull and Junction Boxes; Fittings; and Handhole Enclosures.
	2. NEC Article 501, Class I locations.
	3. UL 514A, Metallic Outlet Boxes.
	4. UL 514B, Fittings for Conduit and Outlet Boxes.


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s technical information for outlet boxes proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Device Boxes:
	1. Manufacturers: Provide products of one of the following:
	a. Crouse-Hinds Company.
	b. Appleton Electric Company.
	c. Or equal.

	2. Material:
	a. In Wet Locations: Cast gray iron alloy or cast malleable iron with zinc electroplate finish, or aluminum bodies consistent with conduit material.
	b. In Dusty Locations: Zinc-coated sheet steel or aluminum bodies consistent with conduit material.
	c. Where conduit is installed concealed, boxes shall include suitable extension rings and covers, as required.
	d. Where used with PVC-coated conduit system, boxes shall include factory applied 40-mil-thick PVC coating.
	e. Cast boxes shall be hub-type and include external mounting lugs.
	f. Metallic outlet boxes shall comply with UL 514A.
	g. Fittings for outlet boxes shall comply with UL 514B.

	3. NEMA rating of box shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems.
	4. Cover Plates:
	a. Type 302 stainless steel alloy for indoor finished areas.
	b. Plates in corrosive locations shall include factory-applied 40-mil PVC coating.
	c. Stainless steel screws and hardware.
	d. For receptacle and switch cover plates, comply with Section 26 27 26.13, Low-Voltage Receptacles, and Section 26 27 26.23, Snap Switches.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Fasten boxes rigidly and neatly to supporting structures.
	B. Securely fasten equipment to walls or other surfaces on which materials or equipment is mounted.  Provide independent supports complying with Section 26 05 29, Hangers and Supports for Electrical Systems, where boxes are not mounted on walls or oth...
	C. For units mounted on masonry or concrete walls, provide suitable 1/2-inch spacers to prevent mounting back of box directly against wall.
	D. Leave no open conduit holes in boxes.  Close unused openings with capped bushings.
	E. Label each circuit in boxes and identify each circuit in accordance with Section 26 05 53, Identification for Electrical Systems.
	F. Install outlet boxes in accordance with NEC Article 314.
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	26 05 43.13 - Underground Duct Banks For Electrical Systems
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install underground duct banks.

	B. Coordination:
	1. Duct bank routing on the Drawings is diagrammatic.  Coordinate installation with piping and other Underground Facilities and locate duct banks clear of interferences.
	2. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before underground duct bank Work.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1. Section 31 23 05, Excavation and Fill.
	2. Section 03 20 00, Concrete Reinforcing.
	3. Section 03 30 00, Cast-in-Place Concrete.
	4. Section 26 05 26, Grounding and Bonding for Electrical Systems.
	5. Section 26 05 53, Identification for Electrical Systems.
	6. Section 26 05 33.13, Rigid Conduits.
	7. Section 26 05 33.26, Expansion/Deflection Fittings.


	1.2   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Layouts showing proposed routing of duct banks and locations of manholes, handholes, and areas of reinforcement.
	b. Profiles of duct banks showing crossings with piping and other Underground Facilities.
	c. Typical cross sections for each duct bank.


	B. Informational Submittals: Submit the following:
	1. Special Procedure Submittals:
	a. Installation procedures.

	2. Field Quality Control Submittals:
	a. Field test report.


	C. Closeout Submittals: Submit the following:
	1. Record Drawings:
	a. Include actual routing of underground duct bank runs on record documents in accordance with Section 01 78 39, Project Record Documents.




	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A.
	A.
	A.
	A. Duct: Provide conduit and fittings in accordance with Section 26 05 33.13, Rigid Conduits.  Conduit types shall be as follows:
	1. Schedule 40 PVC conduits for power circuits.
	2. Galvanized rigid steel conduits for the following types of circuits: low voltage status, analog, and communication.

	A.
	A.
	A.
	B. Backfill: Provide backfill, including select backfill, in accordance with Section 31 23 05, Excavation and Fill.
	C. Reinforcing: Provide Duct bank reinforcing in accordance with Section 03 20 00, Concrete Reinforcing.
	D. Concrete: Provide duct bank concrete in accordance with Section 03 30 00, Cast-in-Place Concrete. Concrete encasement shall extend for the full length of the duct bank including under buildings, slabs and other structures.
	E. Grounding: Provide ground cable in accordance with Section 26 05 26, Grounding and Bonding for Electrical Systems.
	F. Conduit Spacers: Conduit spacers shall be nonmetallic, interlocking type to maintain spacing between conduits.  Provide spacers suitable for all conduit types used in multiple sizes.
	G. Duct Sealing Compound:
	1. Products and Manufacturers: Provide one of the following:
	a. 0-Z/Gedney, Type DUX.
	b. Or equal.


	H. Duct Seal Foam
	1. Products and Manufacturers: Provide one of the following:
	a. FST Foam Sealant by American Polywater.
	b. Or equal.

	2. General: Sealant is a two-part, high-expansion foam duct sealant. It keeps water, acids, dust, gases, insects, and rodents out of the duct. Sealant expands and hardens to a “closed cell”, rigid structure. This permanent, but removable, seal blocks ...
	3. Meets 2011 NEC Articles 225.27, 230.8, and 300.5(G) Raceway Seals.
	4. Creates a strong, resilient, chemically resistant seal.
	5. Expands, cures and seals even when water is present.
	6. Seal tolerates cable movement and environmental extremes.
	7. Compatible with common cable and wire jackets.
	8. Re-enterable – seal can be removed.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A.
	A.
	A.
	A. Excavation and Backfilling:
	1. Provide excavation and backfilling for duct bank installation in accordance with Section 31 23 05, Excavation and Fill.
	2. Do not backfill with material containing large rock, paving materials, cinders, large or sharply angular substances, corrosive material, or other materials that can damage or contribute to corrosion of ducts or cables, or prevent adequate compactio...

	B. Duct bank Layout:
	1. Top of duct bank concrete shall be a minimum of 2.5 feet below grade, unless shown or indicated otherwise on the Drawings.
	2. Slope duct bank runs for drainage toward manholes and away from buildings with slope of approximately three inches vertical per 100 feet of run.

	C. Duct bank Assembly:
	1. Assemble duct banks using non-magnetic saddles, spacers, and separators.  Position separators to provide minimum three-inch concrete separation between outer surfaces of each conduit.  Provide side forms for each duct bank.
	2. Make bends with sweeps of not less than four-foot radius or five-degree angle couplings.

	D. Concrete Placing:
	1. Provide minimum four-inch concrete covering on each side, top, and bottom of concrete envelopes around conduits.  Concrete covering shall be as shown or indicated on the Drawings.
	2. Provide red dye in concrete for easy identification during subsequent excavation; all concrete in entire duct bank, including top and bottom, shall be dyed.
	3. Firmly fix conduits in place during concrete placing.  Carefully place and vibrate concrete to fill spaces between conduits.

	A.
	A.
	A.
	A.
	E. Conduit Transitions:
	1. Conduit installations shall be watertight throughout entire length of duct bank.

	F. Transition from non-metallic to galvanized rigid steel conduit where duct banks enter structure walls and slabs.
	1. Terminate conduits in insulated grounding bushings.
	2. Continue conduits inside buildings in accordance with Section 26 05 33.13, Rigid Conduits, and as shown or indicated in the Contract Documents.
	3. If ducts are not concrete-encased, provide expansion and deflection fittings in accordance with Section 26 05 33.26, Expansion/Deflection Fittings.
	4. Plug and seal empty spare conduits entering structures.  Conduits in use entering structures shall be sealed watertight with duct seal foam or duct sealing compound.

	A.
	A.
	A.
	G. Duct bank Reinforcing:
	1. Provide reinforcing for all duct banks:
	2. Install duct bank reinforcement as shown or indicated on the Drawings.
	3. Provide maximum clearance of 1.5 inches from bars to edge of concrete encasement.

	H. Connections to Structures:
	1. Firmly anchor duct banks to structure walls or slabs.  Epoxy-grout duct bank rebar into structure concrete to eliminate sheer forces between duct bank and structure wall concrete.
	2. Duct bank penetrations through structure walls shall be watertight.

	I. Grounding:
	1. Provide bare stranded copper duct bank ground cable in each duct bank envelope.  Make ground electrically continuous throughout entire duct bank system.
	2. Connect ground cable to building and station ground grid or to equipment ground buses.  Also, connect ground cable to steel conduit extensions of underground duct bank system.
	3. Provide ground clamp and bonding of each steel conduit extension to maintain continuity of ground system.
	4. Terminate ground cable at last manhole or handhole for outlying structures.

	J. Detectable Underground Warning Tape:
	1. Provide detectable underground warning tapes complying with Section 26 05 53, Identification for Electrical Systems, over the full length of each underground duct bank.
	2. Install warning tapes approximately 12 inches below grade.
	3. Provide multiple tapes across the width of each duct bank.  Locate a warning tape above each edge of duct bank. For duct banks wider than 24” locate a third warning tape over the center of the duct bank.

	K. Testing New and Reused Existing Ducts:
	1. Test ducts by pulling a cylindrical mandrel through each duct. Mandrel shall have length not less than two pipe inside diameters and an outside diameter equal to 90 percent of conduit’s inside diameter.
	2. Pull rag swab through duct to remove water and to clean conduits prior to installing new cable.
	3. Repeat swabbing until all foreign material is removed.
	4. Pull mandrel through duct, if necessary, to remove obstructions.

	L. Reused Existing Ducts:
	1. Pull rag swab through duct to remove water and to clean conduits prior to installing new cable.
	2. Repeat swabbing until all foreign material is removed.
	3. Pull mandrel through duct, if necessary, to remove obstructions.
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	26 05 53 - Identification For Electrical Systems
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  general
	1.1   DEscription
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install identification for electrical apparatus and electrical Work.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 19, Low Voltage Electrical Power Conductors and Cables.


	1.1
	1.1
	1.1
	1.2  QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1.
	1.
	1.
	1. NEC Article 110, Requirements for Electrical Installation.
	2. NEC Article 210, Branch Circuits.
	3. NEC Article 215, Feeders.
	4. NEC Article 504, Intrinsically Safe Systems.
	1.
	1.
	1.
	5. 29 CFR 1910.145 (OSHA) – Specification for Accident Prevention Signs and Tags.
	6. NFPA 70E, Electrical Safety in the Workplace.


	1.3  submittals
	A. Action Submittals: Submit the following:
	1. Shop Drawings: Submit the following:
	a. Complete description and listing of proposed electrical identification and electrical identification devices for associated equipment or systems.
	b. Conduit and wire identification numbering system and equipment signage.

	2. Product Data:
	a. Manufacturer’s literature, cut sheets, specifications, dimensions and technical data for all products proposed under this Section.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  products
	2.1   manufactured units
	A. Engraved Identification Devices (Nameplates and Legend Plates):
	1. Nameplates:
	a. Laminated thermoset plastic, 1/16-inch thick, engraved condensed block black lettering on white background, square corners, and beveled front edges, or match existing.
	b. Size: As required.
	c. Letter Size: Minimum 3/16-inch.
	d. Nameplates one-inch or less in height shall have one mounting hole at each end.  Nameplates greater than one-inch in height shall have mounting holes in the four corners.

	2. Legend Plates:
	a. Legend plates for pushbuttons, pilot lights, selector switches, and other panel-mounted devices shall be large size with dimensions of approximately 2-7/16 inches wide by 2-13/32 inches tall (Allen Bradley large automotive size), plastic, custom en...
	1) Provide standard-size legend plates where devices are mounted on motor control centers and spacing of devices precludes using automotive-size legend plates.

	b. Lettering size and line weight shall be the same for all legend plates on the same panel or enclosure.  Maximum size shall be 1/4-inch and minimum size shall be 1/8-inch.


	B. Safety Signs and Voltage Markers:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Low-Voltage Safety Signs:
	a. Products and Manufacturers: Provide one of the following:
	1) B-302-86060 by Brady.
	2) Or equal.

	b. Low voltage safety signs shall be pressure-sensitive vinyl complying with 29 CFR 1910.145, five inches by 3.5 inches in size, and shall read, “DANGER – 480 VOLTS”.

	2. Low-Voltage Markers:
	a. Products and Manufacturers: Provide one of the following:
	1) CV442xx by Brady.
	2) Or equal.

	b. Low voltage markers shall be either pressure-sensitive vinyl or vinyl cloth with black lettering on orange background and shall read, “120 VOLTS”, “208 VOLTS”, “120/208 VOLTS”, or “240 VOLTS” or “480 VOLTS” or “277/480 VOLTS” as required.


	A.
	A.
	A.
	C. Arc-flash Safety Labels:
	1. Products and Manufacturers: Provide one of the following:
	a. Brady.
	b. Or equal.

	2. Warning labels shall be adhesive-backed polyester.
	3. Warning labels shall be custom printed based on power studies in Section 26 05 73, Electrical Power Distribution System Studies.
	4. Warning labels shall read, “Warning – Arc Flash and Shock Hazard.  Appropriate PPE Required.  Arc flash warning labels shall indicate:
	a. Nominal system voltage
	b. Arc flash boundary
	c. At least one of the following:
	1) Available incident energy and corresponding working distance.
	2) Minimum arc rating of clothing.
	3) Site specific level of PPE.

	d. Equipment designation.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Voltage System Identification Directories:
	1. General:
	a. Directories shall be laminated thermoset plastic, 1/16-inch thick, engraved block black letters on white background, square corners, and beveled front edges.
	b. Directories shall identify all voltage systems within building or structure.
	c. Directories shall list the colors that identify ungrounded and grounded conductors of each system.
	d. Colors shall be in accordance with Section 26 05 19, Low Voltage Electrical Power Conductors and Cables, Section 26 05 13.23, 15KV Cable, and Section 26 05 13.26, 5KV Cable.
	e. Example Directory Text:

	2. Large directories for rooms shall have text height not less than 1/2-inch.
	3. Small directories for equipment shall have text height of not less than 1/4-inch.

	E. Conduit Labels:
	1. Products and Manufacturers: Provide one of the following:
	a. B-915-xxxxx by Brady.
	b. Or equal.

	2. Shall be pre-tensioned acrylic/vinyl construction coiled to completely encircle conduit for conduit up through five-inch diameter, or pre-molded to conform to circumference of conduit six-inch diameter and larger.
	3. Attach strap-on style for six-inch diameter conduit with stainless steel springs.
	4. Shall be blank for use with custom printed labels.
	5. Custom Labels:
	a. Shall have black lettering on yellow background.
	b. Shall not contain abbreviations in legend.
	c. Shall be custom printed on continuous tape with permanent adhesive using thermal printer specified below.


	F. Wire Identification:
	1. Heat Shrinkable Wire and Cable Labeling System:
	a. Products and Manufacturers: Provide one of the following:
	1) B-341 PS-xxx-2W by Brady.
	2) Or equal.

	b. White heat-shrinkable irradiated polyolefin shrink-on sleeves.  Labels shall be thermal printed.  Labels shall be not less than two inches wide.

	2. Wrap-Around Wire and Cable Labeling System:
	a. Products and Manufacturers: Provide one of the following:
	1) THT-XX-427 by Brady.
	2) Or equal.

	b. Self-laminating white/transparent self extinguishing vinyl strips.  Length shall be sufficient to provide at least 2.5 wraps.  Labels shall be thermally printed and not less than two inches wide.


	G. Transformer Disconnect Signs
	1. Material, Colors, Letters: Plastic with black letters on white background.  Letters shall be not less than 3/8-inch high.
	2. Attachment: Use stainless steel self-tapping screws.
	3. Sign shall read, “PRIMARY DSICONNECT FOR THIS TRANSFORMER IS LOCATED AT XXX” where XXX shall be replaced with the installed location of the primary disconnect.

	A.
	A.
	A.
	H. Detectable Underground Warning Tape:
	1. Products and Manufacturers: Provide one of the following:
	a. Indentoline by Brady.
	b. Or equal.

	2. Material: Polyethylene or polyester with detectable metal core and polyester underlaminate.
	3. Width: Two inches.
	4. Color and Labeling: Yellow or red with permanently imprinted black letters: “CAUTION – Buried Electric Line”, repeated continuously over full length of tape.

	I. Thermal Printing System:
	1. Utilize thermal transfer process to provide non-smearing labels and markers.
	2. Wire and Cable Markers:
	a. Portable, Products and Manufacturers: Provide one of the following:
	1) TLS2200 by Brady.
	2) Or equal.

	b. Desktop, Products and Manufacturers: Provide one of the following:
	1) 200M by Brady.
	2) Or equal.


	3. Cable Markers:
	a. Portable, Products and Manufacturers: Provide one of the following:
	1) Handimark by Brady.
	2) Or equal.

	b. Desktop, Products and Manufacturers: Provide one of the following:
	1) Labelizer PLUS by Brady.
	2) Or equal.




	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2  FABRICATION
	A. Engraved Identification Devices (Nameplates and Legend Plates):
	1. Nameplate and legend plate text is preliminary and subject to change pending final review and approval of nomenclature by Engineer after start-up and testing.



	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  execution
	3.1   installation
	A. Provide electrical identification in accordance with manufacturer recommendations and as required for proper identification of equipment and materials.
	B. Engraved Identification Devices (Nameplates and Legend Plates):
	1. Unless otherwise indicated in the Contract Documents, attach permanent nameplates with permanent adhesive and with 3/16-inch diameter, round head, stainless steel machine screws into drilled and tapped holes.
	2. Provide nameplate with 1.5-inch high letters to identify each console, cabinet, panel, or enclosure as shown or indicated.
	3. Provide nameplates for field-mounted motor starters, disconnect switches, manual starter switches, pushbutton stations, and similar equipment operating components, which shall describe motor or equipment function and circuit number.
	4. Provide nameplates with 1/2-inch high letters to identify each junction and terminal box shown or indicated.
	5. On switchgear, provide nameplates for each main and feeder circuit including control fuses, and for each indicating light and instrument.
	a. Provide nameplate with 1.5-inch high letters giving switchgear designation, voltage rating, ampere rating, short circuit rating, manufacturer’s name, general order number, and item number.
	b. Identify individual door for each compartment with nameplate giving item designation and circuit number.

	6. Motor Control Centers:
	a. Provide nameplate with 1.5-inch letters with motor control center designation.
	b. Identify individual door for each unit compartment with nameplate identifying controlled equipment.

	7. Switchboards and Panelboards:
	a. Nameplate shall include identification of source from which the panel is powered.

	8. Except conduit, all electrical appurtenances including lighting panels, receptacles, fixtures, and lighting switches, shall be provided with nameplates indicating appropriate circuit breaker number(s).
	9. Push Buttons:
	a. Provide legend plates for identification of functions.
	b. Provide nameplates for identification of controlled equipment.
	c. Provide red buttons for stop function.
	d. Provide black buttons for other functions.

	10. Pilot Lights:
	a. Provide legend plates for identification of functions.
	b. Provide nameplates for identification of controlled equipment.
	a.
	a.
	a.
	c. Shall have lens colors as shown or indicated.  Where no color is indicated, provide the following lens colors:

	11. Selector Switches:
	a. Provide legend plates for identification of functions.
	b. Provide nameplates for identification of controlled equipment.

	12. Panel Mounted Instruments:
	a. Provide nameplates for identification of function.

	13. Interiors of Cabinets, Consoles, Panels, Terminal Boxes, and Other Enclosures:
	a. Provide nameplates for identification.
	b. Provide each item inside cabinet, console, panel, terminal box, or enclosure with laminated plastic nameplate as shown on approved Shop Drawings and Contractor”s other submittals.  Install nameplates with adhesive.
	c. Interior items requiring nameplates include:
	1) Terminal blocks and strips.
	2) Bus bars.
	3) Relays.
	4) Rear of face-mounted items.
	5) Rear of door-mounted items.
	6) Interior mounted items that require identification when mounted externally.

	d. Circuit Breaker Directory:
	1) Provide engraved laminated plastic directory listing function and load controlled for each circuit breaker within panel used for power distribution.


	14. Re-label existing equipment whose designation have changed.

	C. Safety Signs and Voltage Markers:
	1. Provide safety signs and voltage markers on and around electrical equipment as shown or indicated.
	a. Install rigid safety signs using stainless steel fasteners.
	b. Clean surfaces before applying pressure-sensitive signs and markers.

	2. Install high voltage safety signs on all equipment doors providing access to uninsulated conductors, including terminal devices, greater than 600 volts.
	3. Provide cable tray safety signs on both sides of cable trays at maximum intervals of 20 feet.  Install signs on side rails of tray as acceptable to Engineer.
	a. Label cable trays that contain conductors greater than 600 volts with cable tray safety signs.
	b. Cable trays that contain conductors greater than 208 volts and less than 600 volts shall be labeled with low voltage safety signs.
	c. Cable trays that contain conductors of 120/208 volts shall be labeled with low voltage markers.
	d. Do not label cable trays that contain only instrument signal cables.
	e. Label cable trays that contain intrinsically safe wiring or cables in accordance with NEC Article 504.

	4. Install low voltage safety signs and low voltage markers on equipment doors that provide access to uninsulated 480-volt conductors, including terminal devices.
	5. Install low voltage markers on each terminal box, safety disconnect switch, and panelboard installed, modified, or relocated as part of the Work and containing 120/208 volt conductors.

	A.
	A.
	A.
	D. Voltage System Identification Directories
	1. Provide voltage system identification directories as required by NEC Article 210 and NEC Article 215.
	2. Provide in each electrical room voltage system identification directory mounted on wall or door at each entrance to room.
	3. For panelboards, switchboards, motor control centers, and other branch circuit or feeder distribution equipment that are not located in electrical rooms, provide voltage system identification directory mounted on equipment.
	a. Directories shall be affixed using epoxy glue.  Screws or bolts shall not penetrate equipment enclosures.
	b. Directories shall be readily visible and not obscure labels and other markings on equipment.


	E. Arc-flash Safety Labels:
	1. Provide arc-flash safety labels as required by NEC Article 110.
	1.
	1.
	1.
	2. Provide labels for switchboards, panelboards, motor control centers, and industrial control panels.  Provide labels for control panels that contain 480 volt equipment. Provide arc flash warning labels on other equipment where the incident energy is...

	A.
	F. Conduit Labels:
	1. Provide conduits with conduit labels unless otherwise shown or indicated.
	2. Do not label flexible conduit.
	3. Do not label exposed single conduit runs of less than 25 feet between local disconnect switches and their associated equipment.
	1.
	1.
	1.
	4. Conduit labels shall indicate the following information:
	a. Contract Number: Alphanumeric, three or four digits, as applicable.
	b. Conduit Number: Alphanumeric as shown on the Drawings, as assigned by Contractor for unlabelled conduits, and in accordance with approved submittals.

	5. Conduits that contain intrinsically safe wiring shall have an additional pipe marker provided that has blue letters on white background and reads, “INTRINSICALLY SAFE WIRING”.
	a. Install intrinsically safe pipe markers in accordance with NEC Article 504 along entire installation.  Spacing between labels shall not exceed 25 feet.

	6. Provide conduit labels at the following locations:
	a. Where each conduit enters and exits walls, ceilings, floors, or slabs.
	b. Where conduit enters or exits boxes, cabinets, consoles, panels, or enclosures, except pull boxes and conduit bodies used for pull boxes.
	c. At maximum intervals of 50 feet along length of conduit.

	7. Orient conduit labels to be readable.

	G. Wire and Cable Identification:
	1. Color-coding of insulated conductors shall comply with Section 26 05 19, Low Voltage Electrical Power Conductors and Cables, Section 26 05 13.23, 15KV Cable, and Section 26 05 13.26, 5KV Cable.
	2. Use heat-shrinkable wire labels where wire or cable is terminated.  Use wrap-around labels where wire or cable is to be labeled but is not terminated.
	3. Do not provide labels for the following:
	a. Bare (uninsulated) conductors, unless otherwise shown or indicated as labeled.

	4. Provide wire and cable labels for the following:
	a. New, rerouted, or revised wire or cable.
	b. Insulated conductors.
	c. Wire and cable terminations:
	1) Wire labels shall be applied between 1/2-inch and one inch of completed termination
	2) Apply cable labels between 1/2-inch and one inch of cable breakout into individual conductors.
	a) Label individual conductors in a cable after breakout as specified for wires.


	d. Wire or cable exiting cabinets, consoles, panels, terminal boxes, and enclosures.
	1) Label wires or cables within two inches of entrance to conduit.

	e. Wire or cable in junction boxes and pull boxes
	1) Label wires or cables within two inches of entrance to conduit.

	f. Wire and cable installed in cable tray.
	1) Wire and cable shall have labels at maximum intervals of 20 feet.

	g. Wire and cable installed without termination in electrical manholes.
	1) Wire and cable shall have wrap-around labels applied within one foot of exiting manhole.


	5. Wire and Cable Identification System:
	a. Wire and cable labels shall be imprinted with an identifying designator.
	1) Wire and cable extending between two devices or items and that does not undergo a change of function shall be identified by a single unique designator as specified below.

	a.
	a.
	a.
	b. Field Wiring:
	1) Wire or cable designator shall consist of:
	a) Three left-most characters shall consist of the Contract number under which wiring or cable was installed.
	b) Fourth character from the left shall be an asterisk (*), a plus sign (+) or a hyphen (-).  Do not use other punctuation symbols in a wire designator.
	c) Remaining characters shall be alphanumeric and make wire designator unique.
	d) Numbering shall reflect actual designations used in the Work and shall be documented in record documents.


	c. Cabinet, Console, Panel, and Enclosure Wiring, Internal:
	1) New Cabinets, Consoles, Panels, and Enclosures:
	a) Wire and cable inside cabinets, consoles, panels, and enclosures shall have designators as specified in Section 40 61 13, Process Control Systems General Provisions.



	6. Modified Cabinets, Consoles, Panels, and Enclosures:
	a. New or rerouted wire or cable in existing cabinets, consoles, panels, and enclosures shall be labeled as shown on the Drawings or be assigned a ten-character designator equivalent to field wire designator.


	H. Terminal Strip Labeling:
	1. Label panel side of terminal to match panel wire number.
	2. Label field side of terminal to match field wire number.  Terminal number shall not include the Contract number.

	I. Provide transformer disconnect sign whenever the primary disconnect for the transformer is not installed within line of sight.
	J. Generator System Warning Signs:
	1. Provide warning signs for generator systems as required by NEC.
	2. Install generator location warning sign on or immediately adjacent to service equipment, or to “normal” source disconnecting means when generator is located out of sight of service equipment or disconnecting means.
	3. Install generator grounding warning sign on enclosure or immediately adjacent to point where generator neutral is connected to grounding electrode system if connection is made remote from generator.
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	26 05 73 - Electrical Power Distribution System Studies CONTRACTOR
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, professional services, and incidentals required to perform electrical power distribution system studies for the following facilities:
	a. Sewer Maintenance Building

	1. PDF copy of existing/recent electrical power distribution studies will be available, after Notice to Proceed, to the vendor performing the studies.  All data within the existing studies must be field verified by the vendor and Contractor.
	1.
	1.
	2.
	3. Motor starting and transformer information used in electrical power distribution system studies shall be based on equipment provided by Contractor and, where applicable, existing equipment ratings and settings.
	4. Electrical power distribution system studies shall include the following, as specified in this Section:
	a. Short-circuit study.
	b. Protective device evaluation study.
	c. Protective device coordination study.
	a.
	a.
	a.
	d. Arc flash analysis.


	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 53, Identification for Electrical Systems.

	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/IEEE C37.91, Guide for Protective Relay Applications to Power Transformers
	2. ANSI/NCSL Z540.3 Requirements for the Calibration of Measuring and Test Equipment.
	3. IEEE 141, Recommended Practice for Electric Power Distribution in Industrial Plants (IEEE Red Book).
	4. IEEE 242, Recommended Practice for Protection and Coord. of Industrial and Commercial Power Systems (IEEE Buff Book).
	5. IEEE 399, Analysis (IEEE Brown Book), Recommended Practice for Power System Analysis.
	6. IEEE 1584, Guide for Performing Arc-Flash Hazard Calculations.
	7. NFPA 70E, Electrical Safety in the Workplace.


	1.3  QUALITY ASSURANCE
	A.
	A.
	A.
	A. Qualifications:
	1. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the jurisdiction where the Project is located and experienced in providing engineering services of the kind indicated.  Professional engineer may be employed by independent ...
	b. Professional engineer shall have not less than five years of experience performing electrical power distribution system studies similar in scope and size to the studies required for the Project.
	c. Submit qualifications data.
	d. Responsibilities include but are not necessarily limited to:
	1) Performing or supervising the performance of electrical power distribution system studies and related field services.
	2) Preparing or supervising the preparation of test plans and test reports, and interpretation and engineering analysis of test data.  Test reports shall bear the seal and signature of the professional engineer.  State of licensure, license number, an...
	3) Certifying that tests performed and results achieved conform to the Contract Documents.


	2. Field Engineer:
	a. Field engineer performing protective device testing shall be experienced in type of testing required and testing equipment used on the Project.
	b. Field engineer may be an employee of the protective device equipment manufacturer.


	B. Test equipment and instrument calibration shall comply with accuracy standards of NIST and ANSI/NCSL Z540.3.

	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Studies:
	a. Calculations and results of the short-circuit study, protective device evaluation, and coordination studies in report format.  Report shall be sealed and signed by the professional engineer retained for the studies.  Submit preliminary reports (whe...
	b. Time current curves for protective devices included within the power system studies.
	a.
	a.
	a.
	c. Calculations and results of arc-flash analysis in report format sealed and signed by professional engineer retained for the studies.  Submit preliminary reports (when specified) and final reports.

	2. Testing Plan: Submit work plan for field testing.  Submit and obtain Engineer’s approval prior to performing tests.  Plan shall indicate schedule of field testing, time frames for tests, and duration of equipment outage for testing. Submit shutdown...
	1.
	1.
	1.
	3. Field Survey Plan: Submit work plan for field survey and data gathering prior to beginning work.  Plan shall indicate the schedule of work, time frames for data collection, and duration that equipment will be temporarily out of service.  Submit shu...

	B. Informational Submittals: Submit the following:
	1. Test Reports:
	a. Results of field testing.

	2. Qualifications Statements:
	a. Professional engineer.
	b. Field engineer, when required by Engineer.


	C. Closeout Submittals: Submit the following:
	1. Final settings of protective devices. Submit compilation of final settings for each equipment lineup within 10 days of programming the associated protective devices.
	1.
	1.
	1.
	2. Electronic Files:
	a. Protective Devices:
	1) Settings for all microprocessor-based protective devices.
	2) Software versions used to program the protective devices.

	b. Electrical Power Distribution System Studies:
	1) Upon Engineer's approval or acceptance, as applicable, of submittals required under this Section, submit for Owner’s use all electronic files developed for the Work under this Section associated with the approved or accepted, as applicable, submitt...
	2) Electronic files submitted for Owner’s use shall become Owner’s property.
	3) Source files for power studies performed under this Section.




	1.1
	1.1
	1.1
	1.5  ELECTRICAL POWER DISTRIBUTION SYSTEM STUDIES
	A. General:
	1. Perform a current and complete short-circuit study, protective device evaluation study, and protective device coordination study for the Site’s electrical distribution system.  Perform studies in accordance with IEEE 141, IEEE 242, and IEEE 399.
	2. Studies shall include all portions of high-, medium-, and low-voltage electrical power distribution systems, from the normal and alternate sources of power through low-voltage distribution system.  Thoroughly cover in the study normal system operat...
	1.
	1.
	1.
	3. Perform a complete study to evaluate both new and existing devices, and include recommendations on required adjustments.  Studies shall include both the normal utility supply and standby generator systems.
	4. Promptly bring to attention of Engineer and Owner problem areas and inadequacies in equipment.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Short-circuit Study:
	1. Perform short-circuit evaluation using computer software specifically designed for such use.
	2. Input data shall include electric utility company’s short-circuit, single-, and three-phase contributions, with reactance/resistance (X/R) ratio, resistance and reactance components of each branch impedance, motor and generator contributions, base ...
	3. Calculate short-circuit momentary duties and interrupting duties on the basis of maximum available fault current at each switchgear bus, switchboard, motor control center, distribution panelboard, pertinent branch circuit panelboards, and other sig...
	4. Short-circuit tabulations shall include symmetrical fault currents and X/R ratios.  For each fault location, total duty on the bus and individual contribution from each connected branch, including motor back electro-motive force (EMF) current contr...

	C. Protective Device Evaluation Study:
	1. Determine adequacy of circuit breakers, controllers, surge arresters, busways, switches, and fuses by tabulating and comparing short-circuit ratings of these devices with the available fault currents.
	2. Apply appropriate multiplying factors based upon system X/R ratios and protective device rating standards.

	D. Protective Device Coordination Study:
	1. Perform study to select or to check selections of power fuse ratings, protective relay characteristics and settings, ratios and characteristics of associated voltage and current transformers, and low-voltage breaker trip characteristics and setting.
	2. Overcurrent device settings estimated in the protective device coordination study shall provide complete, 100 percent selectivity.  Selectively coordinate system such that only the device nearest a fault will operate to remove the faulted circuit. ...
	3. Study shall include all voltage classes of equipment starting at electric utility’s incoming line protective device, down to and including medium- and low-voltage equipment.  Phase and ground overcurrent and phase and ground fault protection shall ...
	4. Plot time-current characteristics of installed protective devices on appropriate log-log paper.  Maintain reasonable coordination intervals and separation of characteristic curves.  Provide coordination plots for phase and ground protective devices...
	5. Show maximum of eight protective devices per plot.  Appropriately title each plot and include the following information as required for the circuits shown:
	a. Representative one-line diagram, legends, and types of protective devices selected.
	b. Power company’s relays or fuse characteristics.
	c. Significant motor starting characteristics.
	d. Parameters of transformers, magnetizing inrush and withstand curves in accordance with ANSI C37.91.
	e. Operating bands of low-voltage circuit breaker trip curves, and fuse curves.
	f. Relay taps, time dial and instantaneous trip settings.
	g. Cable damage curves.
	h. Symmetrical and asymmetrical fault currents.

	6. Provide selection and settings of protective devices separately in tabular format listing circuit identification, IEEE device number, current transformer ratios, manufacturer, type, range of adjustment, and recommended settings.  Provide a tabulati...

	A.
	A.
	A.
	E. Arc-Flash Analysis:
	1. Conduct arc flash analysis after acceptance by Engineer of short-circuit study and coordination study.  Perform arc flash analysis for each operating mode of the system, in accordance with IEEE 1584 and NFPA 70E.
	2. Document the protection and calculation procedures and coordination review in testing report.  Present analysis results in tabular format showing the following:
	a. Bus and protection device name.
	b. Bolted and arcing fault values.
	c. Protective device trip times.
	d. Arc flash boundary, working distance, and incident energy.
	e. Required protective flame-resistant (FR) clothing class.



	1.6  STUDY REPORT
	A. Summarize results of electrical power distribution system studies in a typed or computer-printed report that includes the following:
	1. Description, purpose, basis, written scope, and single-line diagram of power distribution systems evaluated.
	2. Tabulations of circuit breaker, fuses, and other equipment ratings versus calculated short-circuit duties.  Evaluation of short-circuit calculations and identification of underrated equipment.
	3. Protective device time versus current coordination curves, tabulations of relay and circuit breaker trip settings, and fuse selection.  Include an evaluation and discussion of logical compromises for proposed protection.
	4. Fault current tabulation including definition of terms and guide for interpretation.
	5. Tabulation of appropriate tap settings for relay seal-in units.
	6. Tabulation of equipment survey information.

	A.
	A.
	A.
	B. Electrical power distribution system studies report shall include a separate section addressing arc flash analysis.  In addition to protection and calculation procedures, and coordination review and analysis results, report shall include protective...


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	1.1
	1.1
	1.1
	3.1  TEST AND EVALUATION FIRM
	A. Power distribution system studies shall be performed by one of the following:
	1.  Eaton.
	2. Schneider Electric.
	3. Or equal.


	3.2  PREPARATION
	A. General:
	1. Coordinate with professional engineer performing the studies and assist professional engineer with collecting information necessary to complete the specified studies.
	2. Prior to performing studies, obtain information pertaining to existing system necessary for performing studies.


	1.1
	1.1
	1.1
	3.3  FIELD SERVICES
	A. Contractor’s professional engineer shall conduct an equipment survey and data gathering of existing devices and information necessary to perform electrical power distribution system studies.
	B. To the extent applicable, perform survey that includes the following information:
	1. Manufacturer, type, and size of each power fuse.
	2. Manufacturer, type, model, and settings for each protective relay, trip unit, and circuit breaker.
	3. Current transformer ratios for each protective relay.
	4. Appropriate data for motors and transformers included with the study.

	A.
	A.
	A.
	C. Contractor’s professional engineer shall confirm and establish proper settings for protective devices.  Professional engineer shall collect data and coordinate with equipment Suppliers to establish proper settings for the devices provided.  Documen...

	1.1
	1.1
	1.1
	3.4  FIELD TESTING
	A. Site Tests:
	1. Provide protective device field testing in accordance with manufacturers’ recommendations.  Field testing shall be by Contractor’s field engineer, after submittal of and Engineer’s acceptance of electrical power distribution system studies.  Field ...
	2. Field engineer shall provide necessary tools and equipment and adjust, set, calibrate, and test protective devices.  Protective relays and meters in medium- and low-voltage equipment shall be set, adjusted, calibrated, and tested in accordance with...
	1.
	1.
	1.
	3. Electromechanical protective relays provided in accordance with the Contract Documents shall be set and tested for acceptance.  Testing shall include visual and mechanical inspection.  Testing shall include overcurrent time and pick-up tests.
	4. Solid state and multi-function trip devices shall be set, including required programming necessary for the protection required.  Devices shall be checked, configured, and tested for setting and proper operation.


	3.5  MAINTENANCE OF OPERATIONS
	A.
	A.
	A.
	A. Field testing may require that certain equipment be temporarily taken out of service.  Contractor shall perform the Work with due regard to the need of Owner for continuance of operations and in accordance with sequencing required in the Contract D...

	1.1
	1.1
	1.1
	3.6  INSTALLATION
	A. Provide personnel protective equipment labels in accordance with Section 26 05 53, Identification for Electrical Systems.
	1.
	1.
	1.
	1. Supplier Services: Provide training for Owner’s operation and maintenance personnel in personnel protection equipment.  Provide at least eight hours of training, in accordance with Section 01 79 23, Instruction of Operations and Maintenance Personnel.

	B. Provide Service Fault Current label in accordance with Section 26 05 53, Identification for Electrical Systems.  Label shall be installed on the service disconnecting means.



	26 22 14 - Dry-Type Low-Voltage Distribution Transformers
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install dry type low-voltage distribution transformers.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 26, Grounding and Bonding for Electrical Systems.
	3. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1.
	1.
	1.
	1. NEMA ST-20, Dry Type Transformers for General Applications.
	2. DOE 2016 Efficiency Standard
	3. NEMA TP-2, Standard Test Method for Measuring the Energy Consumption for Distribution Transformers.
	4. UL 1561, Dry Type General Purpose and Power Transformers.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements:
	1.
	1.
	1.
	1. NEC Article 450, Transformers and Transformer Vault (Including Secondary Ties).


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of transformers to be furnished with ratings and other required technical data.
	b. Proposed location for each transformer, including pad layout, dimensions, and appurtenances.

	2. Product Data:
	a. Supplier’s technical information for transformers proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Dry Type Two-Winding Transformer:
	1. Type: Dry type, air cooled, low temperature rise.  Transformers 15 kVA and larger shall be energy efficient, complying with DOE 2016 Efficiency Standard.  Transformers less than 15 kVA shall be general purpose.
	2. Rating: KVA, primary voltage and connection, secondary voltage and connection, frequency and number of phases shall be as shown on the Drawings.
	3. Insulation: Insulation and average winding temperature rise (in a 40 degree C maximum ambient) for rated kVA per the following table.  Energy efficient transformers shall be capable of 15 percent continuous overload at 150 degrees C temperature rise.
	4. Winding Taps, Transformers 15 kVA and Less: Two 5-percent below rated voltage, full capacity taps on primary winding.
	5. Winding Taps, Transformers 25 kVA and Larger: Two 2-1/2-percent above rated voltage and four 2-1/2+ percent below rated voltage, full capacity taps on primary.
	6. Basic impulse level shall be 10 kV.
	7. Sound Level: NEMA ST-20 standard.
	8. Enclosure: UL listed for the application.
	9. Identification: Identify transformers in accordance with Section 26 05 53, Identification for Electrical Systems, with the transformer number and voltages, connection data, kVA ratings, impedance, and overload capacity.
	10. Transformers shall comply with NEMA ST-20, DOE 2016 Efficiency Standard, NEMA TP-2, and UL 1561.
	11. Transformers shall bear the label of the Underwriters’ Laboratories, Inc.

	B. Manufacturers: Provide products of one of the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Cutler-Hammer.
	1.
	2. Square D Company.
	1.
	3. Or equal.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the conditions under which the dry type transformers are to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions...

	3.2   INSTALLATION
	A. Install transformers on walls or floors at locations shown.  Install floor mounted transformers on raised concrete bases.  Provide sufficient access and working space for convenient and safe operation and maintenance.
	B. Mount transformers so that vibrations are not transmitted to the building structural parts and other equipment.  Make connections to transformers with flexible conduit.
	C. Adjust tap settings to provide proper voltage at panelboards.
	D. Install dry type transformers in conformance with governing codes and manufacturer’s instructions and recommendations, and the Contract Documents.
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	26 24 16 - Panelboards
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install panelboards.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 22 14, Dry-Type Low-Voltage Distribution Transformers
	4. Section 26 43 00, Surge Protective Devices.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. NEMA PB 1, Panelboards.
	2. UL 67, Panelboards.


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of panelboards to be furnished with identification of their proposed location, and all electrical characteristics, including number and rating of branch circuit breakers and enclosure type.

	2. Product Data:
	a. Manufacturer’s technical information for panelboards proposed for use, including product literature and specifications.  Indicate options and features to be provided.



	1.4   QUALITY ASSURANCE
	A. Regulatory Requirements; Comply with the following:
	1. NEC Article 408, Switchboards and Panelboards.


	1.5   PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Packing:
	a. Inspect prior to packing to assure that assemblies and components are complete and undamaged.
	b. Protect mating connections.
	c. Cover all openings into enclosures with-vapor inhibiting, water-repellent material.

	2. Deliver materials and equipment to Site to ensure uninterrupted progress of the Work.  Deliver anchorage materials to be embedded in concrete in ample time to prevent delaying the Work.  Upon deliver, check materials and equipment for evidence of w...
	3. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Store panelboards in a clean, dry location with controls for uniform temperature and humidity.  Protect equipment with coverings and maintain environmental controls.
	2. Comply with Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A. Panelboards:
	1. Manufacturers: Provide products of one of the following:
	a.
	a. Eaton/Cutler-Hammer.
	b. Schneider Electric/Square D Company.
	c. Or equal.

	2. Rating: Voltage rating, current rating, number of phases, number of wires and number of poles as shown or indicated on the Drawings.
	3. Circuit Breakers: Molded case, bolt-in thermal magnetic type with number of poles and trip ratings as shown or indicated.  Where indicated on the Drawings, circuit breakers shall be ground fault circuit interrupting type equipped with solid state s...
	4. Circuit breakers for 480-volt panelboards shall have minimum interrupting rating of 14,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.  Circuit breakers for other panelboards shall have minimum interrupting rating of 10,000 ...
	5. Bus Bars: Bus bars shall be 98 percent conductivity copper.  Four-wire panelboards shall have solid neutral bar.  Each panel shall have ground bus bar.
	6. Main: Panelboards shall have main circuit breaker, unless the Drawings specifically indicate main lugs only.
	7. Connect branch circuit breakers for sequence phasing.
	8. .Enclosures: Panel enclosures shall be as required for the area classifications indicated in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
	9. Construction:  Code-grade steel, ample gutter space, flush door, flush snap latch and lock. Panelboards shall comply with NEMA PB 1 and UL 67.
	10. Trim:  Surface or flush as required.
	11. Directory: Typed or computer-printed card, with transparent protective cover in frame on back of door giving circuit numbers and area or equipment served.
	12. Identification: Identify panelboards in accordance with Section 26 05 53, Identification for Electrical Systems.  Identification shall indicate panel number and voltage.
	13. Directory of Existing Panelboards: When adding or removing breakers or loads from existing panelboards, provide a new typed or computer-generated directory card, indicating the circuit numbers and equipment served.
	1.
	1.
	1.
	14. Provide surge protective device in accordance with Section 26 43 00, Surge Protective Devices, for each panelboard shown or indicated on the Drawings. Surge protective device shall be included and factory-mounted within panelboard by panelboard ma...



	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Mounting: Install panelboards at locations shown or indicated.  Set cabinets so that top branch circuit breaker is not over six feet above the floor.
	B. Directory: Complete typewritten or computer-printed directory indicating items controlled by each circuit breaker and the size of feeder serving the panel.
	C. Arrange circuits to balance the loads on the panelboards.
	D. Identify panelboards in accordance with Section 26 05 53, Identification for Electrical Systems.
	E. Install in accordance with Laws and Regulations, manufacturer’s recommendations, and the Contract Documents.  Verify proper installation prior to energizing panelboards.
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	26 27 26.23 - Snap Switches
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install snap switches for lighting and other systems.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 53, Identification for Electrical Systems
	2. Section 26 05 33.36, Outlet Boxes.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. UL 20, General Use Snap Switches.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.3  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data: Manufacturer’s technical information for switches proposed for use.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A. Switches for Non-Hazardous Locations:
	1. Single pole AC toggle switch, quiet type, 120/277-volt AC, 20 amperes, Ivory, specification grade.
	a. Products and Manufacturers: Provide one of the following:
	1) Catalog No. 1221-I, by Harvey Hubbel, Inc.
	2) Catalog No. 1991-I, by Arrow-Hart, Inc.
	3) Catalog No. 20AC1-I, by Pass & Seymour
	4) Or equal.


	2. Single pole, three-way AC toggle switch, quiet type, 120/277-volt AC, 20 amperes, Ivory, specification grade.
	a. Products and Manufacturers: Provide one of the following:
	1) Catalog No. 1223-I, by Harvey Hubbell, Inc.
	2) Catalog No. 1993-I, by Arrow-Hart, Inc.
	3) Catalog No. 20AC3-I, by Pass & Seymour
	4) Or equal.


	3. Two-pole AC toggle switch, quiet type, 120/277-volt AC, 20 amperes, Ivory, specification grade.
	a. Products and Manufacturers: Provide one of the following:
	1) Catalog No. 1222-I, by Harvey Hubbel, Inc.
	2) Catalog No. 1992-I, by Arrow-Hart, Inc.
	3) Catalog No. 20AC2-I, by Pass & Seymour
	4) Or equal.


	4. Switches in non-hazardous areas shall be UL-listed in accordance with UL 20.

	B. Wall Switch PIR Occupancy Sensor
	1. Manufacturer:
	a. Leviton ODS15-ID, white.
	b. Or equal.

	2. Decora form.
	3. 180 degree field of view for approximately 2100 square feet of coverage.
	4. Pushbutton for manual ON/OFF control.
	5. Time delay – In adapting mode, time delay can be configured from 5, 10, and 20 minutes. In non-adapting mode time delay can be configured from 5, 10, 20, and 30.
	a. Optional self-adapting delayed OFF time interval compensates for real time occupancy patterns, preventing unnecessary ON/OFF switching.

	6. Light sensor – adjustable ambient light overring prevents lights from turning ON automatically during periods of ample natural light.
	7. Unit beeps 3 times after delayed OFF time expires, then waits 10 seconds before turning off lights.
	8. Electrical:
	a. Rated for 120V through 277V.
	b. Compatible with both electronic and magnetic ballasts.
	c. Relay switches at zero crossing point of the AC power curve to ensure maximum contact life.
	d. Service switch for OFF, ON, AUTO function.
	e. Load Rating:
	1) Fluorescent 1800VA @ 120V, 4000VA @ 277V.
	2) Incandescent 1800W @ 120V.
	3) Motor 1/4HP @ 120V.



	C. 3-Way Wall Switch PIR Occupancy Sensor
	1. Manufacturer:
	a. Legrand RW3U600, white.
	b. Or equal.

	2. Switch shall operate to turn lights on and off automatically based upon occupancy detection. Operation of manual on/off switch shall turn the lights off for a preprogrammed delay period. Following the delay period normal auto on/off control shall r...
	3. Decora form.
	4. 180 degree field of view for approximately 600 square feet of coverage.
	5. Pushbutton for manual ON/OFF control.
	6. Time delay – In adapting mode, time delay can be configured from 5, 10, and 20 minutes. In non-adapting mode time delay can be configured from 5, 10, 20, and 30.
	7. Light sensor – adjustable ambient light overring prevents lights from turning ON automatically during periods of ample natural light.
	8. Electrical:
	a. Rated for 120V through 277V.
	b. Compatible with both electronic and magnetic ballasts.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Switch Covers:
	1. Indoor covers shall be Type 304 stainless steel.
	2. Outdoor, wet, or corrosive location covers shall be weatherproof and corrosion resistant.



	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected.

	1.1
	1.1
	1.1
	3.2  INSTALLATION
	A. Install switches at locations as shown or indicated in the Contract Documents in outlet or device boxes, in accordance with Section 26 05 33.36, Outlet Boxes.
	A.
	A.
	A.
	A.
	B. Mount wall switches 4.0 feet above finished floor unless otherwise noted.
	A.
	A.
	A.
	C. Identify each switch with circuit number and lighting panel number.  Identification shall be in accordance with Section 26 05 53, Identification for Electrical Systems.
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	26 28 16.33 - Disconnect Switches
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install disconnect switches.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 27 26.23, Snap Switches.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. UL 98, Enclosed and Dead-Front Switches.
	2. NEMA KS 1, Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
	3. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements:
	1.
	1.
	1.
	1. NEC Article 404, Switches.
	2. Disconnect switches shall bear the UL label.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of each switch to be furnished, including location, rating, and NEMA enclosure type for each.

	2. Product Data:
	a. Manufacturer’s technical information for disconnect switches proposed for use.


	B. Maintenance Material Submittals: Submit the following:


	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	A. Manufacturers:  Provide products of one of the following:
	1. Square-D Company.
	2. Cutler-Hammer.
	3. General Electric Company.
	4. Siemens.
	5. Or equal.


	1.1
	1.1
	1.1
	2.2  MATERIALS
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Single Throw, Circuit Disconnect Switches:
	1. Type:  Fused or unfused, horsepower rated, heavy-duty, single throw, quick- make, quick-break mechanism, visible blades in the "OFF" position and safety handle.
	2. Rating:  Voltage and current ratings and number of poles as required for motor or equipment circuits being disconnected.  Switches shall bear a UL label and shall comply with the requirements of UL 98, NEMA KS 1 and NEMA 250.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Disconnect Switches for 120-volt, single-phase circuits, rated 20 amps or less:
	1. Refer to Section 26 27 26.23, Snap Switches.

	C. Disconnect Switches for 120-volt, single-phase circuits, rated greater than 20 amps and for 480-volt, three-phase HVAC VAV Units.
	1. 30 or 60 amp as required, 3 pole, 600 VAC non-fused, compact rotary disconnect.
	2. Suitable as motor disconnect.
	3. Heavy duty, corrosion resistant Type 4X non-metallic enclosure.
	4. Switches can only be turned ON with the cover closed.
	5. Handle shall be lockable in the OFF position.
	6. Model and manufacturer:
	a. HBLDS3 or HBLDS6 by Hubbell.
	b. Or equal


	D. Enclosures: NEMA rating shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems.
	E. Identification:
	1. Identify enclosures in accordance with Section 26 05 53, Identification for Electrical Systems.
	2. Provide nameplate to identify the equipment served by disconnect switch and associated source of power.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install equipment so that sufficient access and working space is provided for ready and safe operation and maintenance.
	B. Securely fasten equipment to walls or other structural supports on which they are mounted.  Provide independent stainless steel supports where no wall or other structural surface exists.  Mount disconnect enclosures at a height not exceeding six fe...
	C. Provide suitable 1/4-inch spacers to prevent mounting enclosure directly against walls.
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	26 29 37 - Low-Voltage Combination Magnetic Motor Starters
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install low-voltage combination magnetic motor starters.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 29 33, Control Stations.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. NEMA ICS 2, Controllers, Contactors and Overload Relays Rated 600 Volts.
	2. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of low-voltage combination magnetic motor starters to be furnished, listing for each the installation location, NEMA rating and enclosure size, and equipment to be controlled.
	b. Customized wiring diagrams for low-voltage combination magnetic motor starters.

	2. Product Data:
	a. Manufacturer’s technical information, specifications, and standardized wiring diagrams for low-voltage combination magnetic motor starters proposed.




	PART 2 -  PRODUCTS
	2.1   EQUIPMENT
	A. Manufacturers: Provide products of one of the following:
	1. Square D Company.
	2. Allen Bradley Company.
	1.
	3. Cutler-Hammer.
	4. Or equal.

	B. Design, fabricate, and test low-voltage combination magnetic motor starters in accordance with NEMA ICS 2 and NEMA 250.
	A.
	A.
	A.
	C. General:
	1. Type: Combination type with magnetic-only motor circuit protector with interrupting rating of not less than 65,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.  Magnetic coil operated, NEMA horsepower rated, with thermal over...
	2. Enclosures: Panel enclosures shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
	3. Functional Type: Full-voltage, single speed, non-reversing, unless otherwise shown or indicated on the Drawings.
	4. Control power transformer fused and grounded on low-voltage (120 vac) side for each starter.
	5. Auxiliary contacts for motor space heaters, remote status signals, and interlocks as shown or indicated on the Drawings and as required.
	6. Overload Relays: Provide an overload relay for each motor starter.  Overload relays shall be in accordance with:
	a.
	a.
	a.
	a.
	a. Electronic Overload Relays: Relays shall be electronic type, multi-function, adjustable, current sensing type, that include overload, phase-unbalance, phase-loss, and equipment type ground fault in one package.
	b. Each overload relay shall be manual-reset type and include provisions for resetting by an insulating button on front of starter unit door.
	c. Overload relay shall include normally-open auxiliary contact for remote alarm purposes.
	d. Size overload relay for full-load amperes and service factor of actual motors installed.

	7. Pushbuttons, selector switches, pilot lights, and other devices shall be as shown on the Drawings and shall be heavy-duty, 30.5mm.
	8. Provide nameplate identifying equipment controlled in accordance with Section 26 05 53, Identification for Electrical Systems.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. General:
	1. Install equipment in accordance with the Contract Documents, Laws and Regulations, and manufacturer’s installation instructions.
	2. Install equipment so that sufficient access and working space is provided for ready and safe operation and maintenance.
	3. Securely fasten equipment to walls or other surfaces on which equipment is mounted.  Provide suitable 1/4-inch spacers so that enclosure is not installed directly against walls.  Provide supports to rigidly support equipment reasonably close to mot...
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	26 43 00 - Surge Protective Devices
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install surge protective devices (SPD).
	2. SPDs furnished under this Section shall be ANSI/UL 1449 Type 2 integrating both surge suppression and high-frequency noise filtering suitable for use on low-voltage distribution systems.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	1.
	1.
	1.
	2. Section 26 24 16, Panelboards.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/UL 1449, Surge Protective Devices.
	2. IEEE C62.11, Metal-Oxide Surge Arresters for AC Power Circuits (>1 kV)
	3. IEEE C62.41, Recommended Practice on Surge Voltages in Low-voltage AC Power Circuits.
	4. IEEE C62.45, Recommended Practice on Surge Testing for Equipment Connected to Low-Voltage (1,000 V and Less) AC Power Circuits.
	5. UL 1283, Electromagnetic Interference Filters.


	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Qualifications:
	1. Manufacturer: Shall have at least five years experience manufacturing and servicing products substantially similar to those required and shall be able to submit documentation of at least five installations in satisfactory operation for at least fiv...

	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of component manufacturer from a single SPD manufacturer.
	2. SPD manufacturer shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. Components shall be suitable for the specified service conditions and shall be integrated into overall assembly by SPD manufacturer.

	A.
	A.
	A.
	C. Regulatory Requirements: Comply with the following:
	1. NEC 110.9, Requirements for Electrical Installations, Interrupting Rating.
	2. NEC 240.21, Overcurrent Protection, Location in Circuit.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Electrical and mechanical drawings for each type of unit, showing electrical ratings, dimensions, mounting provisions, connection details, and layout diagrams.
	b. Components list and nameplate schedule.
	c. Summary sheets with schedules of equipment.

	2. Product Data:
	a. Manufacturer’s technical information, including catalog information.
	b. Manufacturer's technical specifications with assembly and component ratings.


	B. Informational Submittals: Submit the following:
	1. Certifications:
	a. Certification that SPD devices comply with standards referenced in this Section.

	2. Source Quality Control Submittals:
	a. Report of results of testing and inspections performed at manufacturer’s shop.

	3. Supplier Reports:
	a. Submit written report of results of each visit to Site by Supplier’s service technician, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.

	4. Qualifications Statements:
	a. Manufacture, when requested by Engineer.


	C. Closeout Submittals: Submit the Following
	1. Operations and Maintenance Data:
	a. Submit in accordance with Section 01 78 23, Operations and Maintenance Data.
	b. Include acceptable test reports, maintenance data and schedules, description of operation, wiring diagrams, and list of spare parts recommended for one year of operation with current price list.

	2. Warranty Documentation: Submit example warranty at time of shipment of the equipment.  Include final warranty accepted by Engineer in the operations and maintenance manual for the equipment.


	1.5   DELIVERY, STORAGE, AND HANDLING.
	A. Delivery:
	1. Upon delivery, check for evidence of water that may have entered equipment during transit.

	B. Storage:
	1. Store SPD equipment in a clean, dry location with controls for uniform temperature and humidity.  Protect equipment with coverings and maintain environmental controls.
	2. Protect equipment from corrosion and deterioration.


	1.6   WARRANTY
	A. General Warranty: The special warranty specified in this Article shall not deprive Owner of other rights or remedies Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made b...
	B. Special Warranty on Materials and Equipment:
	1. Provide manufacturer’s written warranty, running to the benefit of Owner, agreeing to correct, or at option of Owner, remove or replace materials or equipment specified in this Section found to be defective during a period of five years after the d...



	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	A. Manufacturers: Provide equipment of one of the following:
	1.
	1. Schneider Electric/Square-D Company.
	2. Eaton/Cutler-Hammer.
	3. Or equal.


	2.2   EQUIPMENT
	A. General:
	1. SPD shall be modular, high-energy, parallel design with fast-acting transient voltage suppression using metal oxide varistors.  Equipment shall provide noise attenuation with electromagnetic interference filter.
	2. SPD shall comply with requirements of the following:
	a. ANSI/UL 1449.
	b. UL 1283.
	c. IEEE C62.11, IEEE C62.41 and IEEE C62.45.

	3. SPD shall be suitable for operation under the following environmental conditions:
	a. Relative Humidity: Zero to 95 percent, non-condensing.
	b. Frequency: 47 to 63 Hertz.
	c. Temperature: Zero to 149 degrees F.

	4. SPD operating voltage and IEEE C62.41 and IEEE C62.45 Category A, B, and C application environments shall be suitable for the associated SPD location(s) shown or indicated on the Drawings.
	1.
	1.
	1.
	5. SPD shall be suitable for internal and external mounting.  Where shown on the Drawings, SPD shall be factory-mounted and integrated into distribution equipment specified under the following Sections:
	a.
	a.
	a.
	a. Section 26 24 16, Panelboards.


	B. SPD shall include a surge suppression path for each mode as required for the system configuration shown on the Drawings.  Each mode shall be individually fused and equipped with thermal cutouts.  SPD short-circuit rating shall be 200 kA.  Protectio...
	1. Line-to-line.
	2. Line-to-neutral.
	3. Line-to-ground.
	4. Neutral-to-ground.

	C. SPD shall include electromagnetic interference/radio frequency interference (EMI/RFI) noise rejection filter with attenuation up to 30 dB from 10 kHz to 100 MHz.
	D. SPDs and components in the operating path shall have maximum continuous operating voltage greater than 115 percent of nominal system operating voltage.
	E. ANSI/UL 1449 minimum withstand rating shall be 20 kA per pole, and ANSI/UL 1449 voltage protection rating for SPD shall not exceed the following:
	F. SPD surge capacity based upon IEEE C62.41 location category shall, as a minimum, be the following:

	1.1
	2.3   ACCESSORIES
	A. Provide SPD equipped with the following accessories:
	1. Surge counter with display for indicating the number of surges detected.
	2. LED indicators for monitoring device status.
	3. Audible alarm and silence switch for indicating an inoperative condition.
	4. Dry contacts, “Form C”, for remote annunciation of unit status.
	5. Indicators, counter, alarm, and silence switch shall be visible and accessible from front of the SPD.  When SPD is integral to switchgear, motor control center, panelboard, or other equipment, indicators, counter, alarm, and silence switch shall be...


	1.1
	1.1
	1.1
	1.1
	2.4  SOURCE QUALITY CONTROL
	A. Perform manufacturer’s standard factory tests on equipment.  Tests shall be in accordance with IEEE C62.45 and ANSI/UL 1449.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install SPD at locations shown on the Drawings in accordance with equipment manufacturer’s recommendations, Laws, and Regulations, and the Contract Documents.
	B. Conductor length between suppressor and connection point shall be as short and as straight as possible.
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	26 50 00 - Lighting
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install lighting fixtures and associated controls.

	B. Coordination:
	1. Coordinate location of fixtures with piping, ductwork, openings, and other systems and equipment and locate clear of interferences.
	2. Coordinate fixtures to be mounted in hung ceilings with the ceiling suspension system proposed.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1.
	1.
	1.
	1. UL 1598, Safety of Luminaires.
	2. UL 8750, LED Equipment for use in Lighting Products.
	3. IP66 Ingress Protection Classification.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 410, Luminaires, Lampholders, and Lamps.
	2. IESNA LM-79 & LM-80.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of light fixtures to be furnished, indicating fixture type and location for each.
	b. Customized wiring diagrams.

	2. Product Data:
	a. Manufacturer’s technical information, specifications, standard wiring diagrams, and catalog cuts for lighting fixtures proposed.
	b. Fixture construction details.
	c. ETL photometric and isocandle curves for each fixture proposed.
	d. Verification that recessed fixtures to be mounted in hung ceilings are compatible with ceiling suspension system proposed.


	B. Informational Submittals: Submit the following:
	1. Manufacturer’s Instructions:
	a. Instructions and recommendations for handling, storing, and protecting the equipment.
	b. Installation instructions for the equipment, including setting drawings, templates, and directions and tolerances for installing anchorage devices.


	C. Maintenance Material Submittals: Submit the following:
	1. Spare Parts and Extra Stock Materials: Furnish spare parts for each type of unit required as indicated in Part 2 of this Section.


	1.5   PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Delivery:
	1. Upon delivery, inspect equipment for evidence of water that may have entered equipment during transit.

	B. Storage:
	1. Store lighting fixtures, controls, related materials and equipment in clean, dry location with controls for uniform temperature and humidity.  Protect materials and equipment with coverings and maintain environmental controls.
	2. Store materials and equipment for easy access for inspection and identification.  Keep materials and equipment off ground, using pallets, platforms, or other supports.  Protect materials and equipment from corrosion and deterioration.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A.
	A.
	A.
	A. Type: Lighting fixtures required shall be in accordance with the Lighting Fixture Schedule shown on the Drawings.  Fixtures shall be complete with supports, drivers, lamps, and incidentals, as required.
	B. Lamps:
	1. Light Emitting Diode (LED): Characteristics as shown on the fixture schedule. Fixtures shall be UL listed. Fixtures shall also have a minimum 5-year performance warranty including LED board and driver.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Hardware: Provide necessary hangers, supports, conduit adaptors, reducers, hooks, brackets, and other hardware required for safe fixture mounting.  Hardware shall have protective, non-corrosive finish.
	D. Outdoor Fixtures: Provide each fixture to be installed outdoors with cut-off lens to reduce the fixture’s light pollution emissions.


	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
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	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
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	PART 1 -
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	PART 1 -
	PART 1 -
	PART 1 -
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	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
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	PART 1 -
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	PART 1 -
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	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. General:
	1. Fixture mounting heights and locations indicated on the Drawings are approximate and are subject to revision in the field where necessary to clear conflicts and obstructions.
	2. Mounting Heights: Mounting heights or elevations are to bottom of fixture or to centerline of device.
	3. Install fixtures in accordance with Laws and Regulations, the Contract Documents, and manufacturer instructions and recommendations.
	4. Mount fixtures so that sufficient access is available for ready and safe maintenance.
	5. Securely fasten equipment to walls or other surfaces on which equipment is mounted.

	B. Suspended Fixtures:
	1. Pendant-mount using 1/2-inch diameter conduit stems.
	2. Ground to outlet box.
	3. Attach mounting to building structure with expansion anchors.
	4. Fixtures shall not be dependent on the outlet box cover screws for support.

	C. Surface Mounted Fixtures:
	1. Attach to appropriate outlet box.
	2. Attach to surface using fasteners and sealing washers when mounting fixture in damp or wet locations.

	D. Boxes and Fixtures:
	1. For units mounted against masonry or concrete walls, provide suitable 1/4-inch spacers to prevent mounting back of box directly against wall.
	2. Bolt units rigidly to building with expansion anchors, toggle bolts, hangers, or Unistrut.
	3. Do not install boxes with open conduit holes.
	4. Cable each circuit and identify with tag.

	A.
	E. Mount photocells as shown and adjust foot-candle setting for proper dusk and dawn photo-control.  Provide wiring in conduit from photocell to controls.



	28 31 00 - Fire Alarm System
	PART 1 -  general
	1.1   DEscription
	A. Scope :
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals shown, specified and required to design, furnish, install, calibrate, test, adjust and place into satisfactory operation a fire alarm system.
	2. CONTRACTOR shall retain the services of a designer/installer regularly engaged in the installation of fire alarm systems to design and install the fire alarm system in accordance with requirements of federal, state, and local codes and standards in...
	3. Permits and Inspections: CONTRACTOR shall be responsible for the following:
	a. Preparation and submission of plans for permitting to the AHJ.
	b. Obtaining and paying associated fees of all permits required.
	c. Arranging and coordinating inspections of the installation at the times and stages of construction required by the AHJ.
	d. Arranging and coordinating the final inspection and acceptance testing of the system by the AHJ.
	e. Obtaining the final inspection permit.

	4. The fire alarm system shall be installed in the following buildings:
	a. Sewer Maintenance Building.
	1) Monitor sprinkler system flow switches and valve tamper switches.
	2) Provide relay outputs to interlock with HVAC System.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. General:
	1. The basic design shall be that the Sewer Maintenance Building will have its own FACP (Fire Alarm Control Panel) that will monitor and control the detection system and the notification system for that building.  Proposed location for the FACP is sho...
	1. Initiation devices
	2.  and notification devices are not shown on the Drawings. It is the responsibility of the fire alarm system designer to design and locate all fire alarm components per all applicable codes, AHJ requirements, and specification requirements. Suggested...
	1.
	3. The design shall monitor and alarm the sprinkler system in the building.

	C. Related Sections:
	1. Section 26 05 19, Low-Voltage Electrical Power Conductors and Cables.
	2. Section 26 05 33.13, Rigid Conduit.
	3. Section 26 05 33.33, Pull and Junction Boxes.


	1.2   quality assurance
	A. General:
	1. It is the intent of these Specifications to provide a complete fire alarm system that complies with the requirements of all applicable federal, state, and local codes and standards. Equipment, materials, software, installation practices, etc. that ...
	2. All references to model numbers and other pertinent information herein is intended to establish the standards of performance, quality and appearance, and is based upon equipment already designed and manufactured.

	B. Supplier:
	1. In order to insure standardization, proper interfacing and compatibility, it is required that all equipment offered under this Section shall be furnished by a single supplier. The supplier shall provide all equipment required for a proper installat...
	2. All items of equipment, including wire and cable, shall be compatible.
	3. Supplier shall have and maintain an adequate service organization or service representatives located within 200 miles of the project site knowledgeable in the maintenance and installation of equipment required.

	C. Reference Standards: Comply with applicable provisions and recommendations of the following except where otherwise shown or specified.
	1. National Fire Protection Association
	2. National Electrical Code.
	3. Underwriters’ Laboratories.
	4. National Electrical Manufacturer Association.
	5. Factory Mutual.


	1.3   submittals
	A. Shop Drawings:
	1. Manufacturer’s literature, illustrations, specifications and engineering data including: general arrangement, outline drawings, dimensions, materials, size, and performance data.
	2. Fabrication, assembly, and installation drawings.
	3. Operation and maintenance data.
	4. Spare parts and maintenance materials.
	5. Design drawings and calculations prepared by designer/installer shall be submitted to ENGINEER for review and approval prior to submission to AHJ and prior to proceeding with work.

	B. The design calculations and design drawings for the fire alarm system shall be prepared under the direction of a Professional Engineer or Architect registered in the state where the work is located or a NICET certified designer.
	C. All design drawings and the first sheet of calculations shall bear the professional’s seal and signature.
	D. The design drawings shall be prepared in sufficient detail that all fire alarm system components are clearly defined and located.
	E. The design drawings shall show the following:
	1. Complete point-to-point connection and riser diagrams clearly labeling all interconnected components, conduit and wire.
	2. Component locations superimposed on project plan drawings.
	3. A complete list identifying each signal initiating device, remote signaling and auxiliary function and the specific devices associated with each device.
	4. An input/output matrix defining the system operation. This matrix shall cross-reference each signal initiating device to its corresponding annunciator address, signaling address, remote signaling address and auxiliary function address and indicate ...
	5. Power supply, standby battery, battery charger and amplifier calculations for each power supply, configuration of standby batteries and amplifier in the system, identifying both the non-alarm and alarm load associated with each, and demonstrating c...

	F. Field Inspections:
	1. Submit copies of the signed, approved permit forms following each inspection by the AHJ.

	G. Provide Operation and Maintenance manuals as specified in Section 01 78 23, Operations and Maintenance Data.


	PART 2 -  products
	2.1   MATERIALS
	A. Manufacturers:
	1. Simplex
	2. Cerberus, Division of Siemens
	3. Or equal

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Fire Alarm Control Panel (FACP):
	1. General: The FACP shall provide power, annunciation, supervision and control for initiating devices and notification devices. The FACP shall also provide alarm and trouble reporting and interlocks to other equipment.
	2. All external circuits shall be listed as power limited circuits per Article 760 of The National Electric Code.
	3. The FACP shall be modular in construction, and contain all modules necessary to operate according to applicable codes and standards, this Section and the Drawings.
	4. Where the protected area consists of multiple buildings or a building large enough that more than one panel is required, the panels shall be interconnected or networked. One panel shall be designated as the Master Fire Alarm Control Panel (MFACP). ...
	5. The FACP shall operate from a 120 Vac single phase power supply.
	a. Provide internal standby power supply.
	1) The standby power shall be capable of powering the system for 24 hours in a quiescent state and then providing at least 5 minutes of full scale alarming.
	2) Provide charger and monitoring for the standby power system


	6. The FACP shall provide supervision of system electronics, wiring, initiation devices, notification devices, and software.
	a. Failure of system hardware or wiring shall be indicated by a trouble indication on the FACP.
	b. Software and processor operation shall be monitored by an independent hardware watchdog, which will indicate their failure. Each processor in the system shall have its own hardware watchdog circuitry.
	c. Ground fault detection shall be provided for all system circuits.

	7. The FACP shall support the following features:
	a. Support for addressable analog detectors and other addressable initiating devices.
	b. Support for addressable notification devices.
	c. Alarm verification programmable on a device-by-device basis.
	d. "Almost" dirty detector reporting.
	e. Peak value logging (by device).
	f. Automatic drift compensation of detectors.
	g. Event history: shall store alarm, supervisory and trouble information.
	h. Subsequent alarm and trouble annunciation with reminder of acknowledged or silenced conditions.
	i. One person test feature allowing one individual to test the devices in the system.
	j. The FACP shall have the ability to bypass a zone, an initiating device, or an output through programming. There shall be a separate indication to show that part of the system has been bypassed.

	8. FACP user interface:
	a. Light emitting diodes (LED’s) shall indicate system power, alarm, supervisory/trouble, part of system bypassed, and Test/Program mode.
	b. An LCD display shall display system messages and also allow for display of custom label information as it relates to system messages.
	c. Switches for Alarm acknowledge, Alarm silence, System reset and a System drill function.

	9. FACP Enclosure:
	a. FACP enclosure shall be designed to accommodate the control unit, input and output modules, power supplies and all other components utilized in the system.
	b. Enclosure shall be suitable for surface mounting unless noted or shown otherwise on the Drawings.
	c. Enclosure shall consist of a back box and door cover assembly fabricated of sheet steel.
	d. Door cover shall be mounted with a sag resistant, steel piano hinge and fitted with a key locking arrangement.
	e. Door cover shall contain viewing slots to permit viewing of the user interface.

	10. Support modules: The following modules shall be available for use as required:
	a. Relay output modules: Form “C” relays for programmable outputs such as general alarm, trouble outputs, and interlocks to HVAC and other equipment or monitoring systems.
	1) Contacts shall be rated at 120 Vac, 3 amp. The relay coil shall be supervised.
	2) Assume two outputs of each type per panel.
	3) Provide the following outputs, at minimum, to the HVAC system control panel:
	a) Fire.


	b. Relay input module: The module shall accept dry contact inputs from remote sources. Action taken upon receipt of contact change of state shall be programmable.
	c. Networking or communications module: The module shall allow communications between multiple fire alarm control panels installed in the same facility.
	d. City Circuit Module: The module shall interface the main FACP to telephone lines. The module shall transmit alarms and trouble reports to a listed, manned remote monitoring facility.


	C. Horn/Strobe:
	1. Operates from 24 vd-c power supply.
	2. Die cast metal housing.
	3. Textured red enamel finish.
	4. Polarized.
	5. Sound output 99 dBA at 10 feet.
	6. UL listed.
	7. White polycarbonate lens, with red “FIRE” lettering, to protect strobe circuitry.
	8. Strobe shall produce 8000 peak candlepower at approximately 1 flash per second.
	9. Horn/strobes shall be of sufficient quantity and locations so that an alarm shall be clearly visible and audible to all occupants of the building(s) regardless of where occupants are at (including bathrooms).

	D. Manual Pull Station:
	1. Molded polycarbonate with red matte finish. Raised molded lettering highlighted in white.
	2. Alarm switch resetting requires opening front cover. Cover shall be hinged to backplate assembly and locked by allen head screw.
	3. Normally open SPST switch.
	4. Weather proof gasket, as required.
	5. Manual Pull Stations shall be of sufficient quantity and locations to make the buildings be in conformance with applicable codes and standards.

	A.
	E. Area Smoke Detectors
	1. Surface Mounted:
	2. Photoelectric type.
	3. Listed per UL268A.
	4. Contacts and Ratings: two Form C, 120 Vac, 1 ampere and 30 Vac/dc, 2 ampere; and one Form A, 30 Vac/dc, 2 ampere.
	5. Provide with electrical outlet box and all mounting accessories, 120 Vac wiring kit.
	6. Provide subbase and all other accessories required for a functioning detector.
	7. Area Smoke Detectors shall be of sufficient quantity and locations so to make the buildings be in conformance with applicable codes and standards.

	F. Duct Smoke Detectors:
	1. Duct smoke detectors shall be photoelectric. Each smoke detector and its air duct housing shall be self-compensating for the effects of air velocity (from 300 to 4,000 CFM), temperature, humidity and atmospheric pressure. It shall not be necessary ...

	A.
	G. Heat Detectors:
	1. Heat detectors shall be self-restoring and provide rate compensated, fixed temperature sensing of 135 F, with rate-of-rise temperature sensing. Unit shall be UL for maximum coverage area of 2,500 sq. ft. Rate-of-rise alarm threshold rate shall be 1...
	2. Units designated as high temperature heat detectors shall comply with the requirements above except for a fixed temperature of 155 F.

	H. Intelligent/Analog Heat Detectors quantity and locations shall be as deemed appropriate for areas subject to corrosive or dusty conditions that considerably shorten the life of smoke detector elements.
	I. Remote Annunciator: System remote annunciator shall be located, as a minimum, within the building lobby at the Sewer Maintenance Building.

	2.2   spares
	A. Spare Parts:
	1. Ten percent of each type of detector. (Minimum of 1).
	2. Ten percent of each type of module in FACP (power supply, supplementary relay, input, dialer, output; minimum of one).



	PART 3 -  execution
	3.1   InsTALLAtion
	A. Install fire alarm system including conduit and cable in accordance with Contract Documents, the approved Shop Drawings and the manufacturer’s recommendations.
	B. Provide and install all conduit and cable required for the complete system, including 120 volt power requirements from local lighting panels. Provide pull and junction boxes as required.
	C. Bond metallic conduits entering non-metallic enclosures to a ground terminal within the enclosure.
	D. Wire and cable shall be labeled per Section 26 05 53, Identification for Electrical Systems.
	E. Conduit shall be labeled per Section 26 05 53, Identification for Electrical Systems.

	3.2   FIELD QUALITY CONTROL SERVICES
	A. CONTRACTOR shall retain a qualified factory-trained serviceman to perform the following services:
	1. Inspect and adjust the equipment after installation and verify that it operates properly.
	2. Be present during inspections by the AHJ.
	3. Instruct OWNER’s personnel in the operation and maintenance of the equipment.

	B. Field Tests:
	1. Field testing to be supervised by a factory-trained serviceman.
	2. Verify that the entire installation has been made in accordance with the approved shop drawings, and that the fire alarm system is ready for total operation.
	3. Adjust and leave equipment in proper working order.

	C. CONTRACTOR shall make available to OWNER a local service department of a duly authorized distributor of the equipment manufacturer which shall stock the manufacturer’s standard parts.
	D. CONTRACTOR shall provide a service and maintenance agreement.  On-the-premises maintenance parts, and labor, shall be provided during normal working hours at no cost to the OWNER for a period of twelve months. Said period shall start upon OWNER’s a...

	3.3   TRAINING
	A. Training shall be conducted by a factory qualified representative.
	B. Training shall comply with requirements of Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	C. User Training:
	1.
	1. Provide six 1-hour training sessions to train users in use and functionality of the system.
	2. Each session shall accommodate up to 20 users.
	3. Sessions shall be scheduled for two sessions per 8-hour shift (Shifts are 7am-3pm, 3pm-11pm, and 11pm-7am).
	4. Training schedule shall be submitted for approval.

	D. Maintenance Training:
	1. Provide an 8-hour session to train maintenance personnel in the maintenance and support of the system.
	2. Session shall accommodate two persons.
	3. Training schedule and course outline shall be submitted for approval.




	31 20 00 - Earth Moving (short form) - 2010-09-23
	(This page was left intentionally blank.)

	32 12 00 - Flexible Paving - 2010-08-27
	SECTION 32 12 00
	FLEXIBLE PAVING
	PART 1 – GENERAL
	1.1 DESCRIPTION
	1.2 REFERENCES
	1.3 QUALITY ASSURANCE
	1.5 SITE CONDITIONS
	PART 2 – PRODUCTS
	2.1 SYSTEM PERFORMANCE
	2.2 ASPHALT CONCRETE MIXES
	2.3 BITUMINOUS MATERIALS
	2.4 AGGREGATES IN FLEXIBLE PAVEMENTS
	2.5 PAVEMENT MARKING MATERIALS
	PART 3 – EXECUTION
	3.1 INSPECTION
	(This page was left intentionally blank.)

	32 16 13 - Concrete Curbs Gutters and Sidewalks - 2010-12-27
	1.6 SITE CONDITIONS

	32 31 00 - Fences - 2009-11-23
	(This page was left intentionally blank.)

	32 92 00 - Lawns and Meadows - 2009-11-23
	(This page was left intentionally blank.)

	32 93 00 -  Plants
	EXTERIOR PLANTS
	(This page was left intentionally blank.)

	33 05 05 - Buried Piping Installation - 2009-12-28
	(This page was left intentionally blank.)

	40 05 19 - Ductile Iron Process Pipe - 2009-12-29
	+ + END OF SECTION + +
	(This page was left intentionally blank.)

	40 05 31 - Thermoplastic Process Pipe - 2010-02-23
	(This page was left intentionally blank.)

	41 22 13 - Bridge Cranes
	8.5X11 Portrit blank page was left blank intentionally.pdf
	(This page was left intentionally blank.)

	8.5X11 Portrit blank page was left blank intentionally.pdf
	(This page was left intentionally blank.)


	Updated Combined Maintenance Building Specs.pdf
	00 00 01 - Project Manual Cover - 2015-12-18
	00 01 10 - Table of Contents
	01 11 13 - Summary of Work (Single Prime) - 2015-12-18
	SECTION 01 11 13
	SECTION 01 11 13
	SUMMARY OF WORK
	SUMMARY OF WORK
	PART 1 – GENERAL
	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	1.1 SECTION INCLUDES
	1.2 LOCATION AND DESCRIPTION OF WORK
	1.2 LOCATION AND DESCRIPTION OF WORK
	1.3 WORK BY OTHERS
	1.3 WORK BY OTHERS
	1.5 WORK BY OWNER
	1.5 WORK BY OWNER
	1.6 SEQUENCE AND PROGRESS OF WORK
	1.6 SEQUENCE AND PROGRESS OF WORK
	1.7 CONTRACTOR'S USE OF SITE
	1.7 CONTRACTOR'S USE OF SITE
	1.8 EASEMENTS AND RIGHTS-OF-WAY
	1.8 EASEMENTS AND RIGHTS-OF-WAY
	1.9 NOTICES TO OWNERS AND AUTHORITIES OF PROPERTIES ADJACENT TO THE WORK
	1.9 NOTICES TO OWNERS AND AUTHORITIES OF PROPERTIES ADJACENT TO THE WORK
	1.10 PARTIAL UTILIZATION BY OWNER
	1.10 PARTIAL UTILIZATION BY OWNER
	PART 2 – PRODUCTS (NOT USED)
	PART 2 – PRODUCTS (NOT USED)
	PART 3 – EXECUTION (NOT USED)
	PART 3 – EXECUTION (NOT USED)
	(This page was left intentionally blank.)
	(This page was left intentionally blank.)

	01 14 16 - Coordination with Owner's Operations - 2015-12-18
	01 21 00 - Allowances - 2015-12-18
	3.1 ATTACHMENTS
	(This page was left intentionally blank.)

	01 22 13.00.LS - Measurement and Payment (Lump Sum) - 2015-12-18
	01 25 00 - Substitution Procedures - 2015-12-18
	SECTION 01 25 00
	SUBSTITUTION PROCEDURES
	3.1 ATTACHMENTS


	01 26 00 - Contract Modification Procedures - 2015-12-18
	REQUEST FOR INTERPRETATION
	INTERPRETATION REQUESTED:
	ENGINEER’S RESPONSE:
	PROPOSAL REQUEST

	Contract Name and No.:
	Contractor:
	SCOPE OF PROPOSED WORK:
	Proposal requested by:
	CHANGE PROPOSAL

	Contract Name and No.:
	Contractor:
	JUSTIFICATION:
	Change Proposal by:

	01 29 73 - Schedule of Values - 2015-12-18
	01 29 76 - Progress Payment Procedures - 2018-06-06
	01 31 13 - Project Coordination (Single Prime) - 2015-12-18
	PART 1 – GENERAL
	(This page was left blank intentionally.)

	01 31 19.13 - Pre-construction Conference - 2015-12-18
	01 31 19.23 - Progress Meetings - 2015-12-18
	(This page was left blank intentionally.)

	01 31 26 - Electronic Communication Protocols - 2015-12-18
	(This page was left blank intentionally.)

	01 32 16.00.20 - Progress Schedule (Single Prime) - 2015-12-18
	01 32 33 - Photographic Documentation - 2015-12-18
	PART 1 – GENERAL

	01 33 00 - Submittal Procedures - 2015-12-18
	01 35 23 - Safety Requirements - 2015-12-18
	(This page was left blank intentionally.)

	01 35 43.13 - Environmental Procedures for Hazardous Materials - 2015-12-18
	PART 1 – GENERAL
	1.4 HAZARDOUS MATERIALS MANAGEMENT

	+ + END OF SECTION + +

	01 35 44 - Spill Prevention Control and Countermeasures Plan - 2015-12-18
	01 41 24 - Permit Requirements - 2015-12-18
	01 41 26 - Storm Water Pollution Prevention Plan and Permit - 2015-12-18
	1.4 SWPPP REVISIONS
	a. eliminating or significantly minimizing pollutants from sources identified in the SWPPP required by the Project’s storm water permit, or
	b. achieving general objectives of controlling pollutants in storm water discharges from permitted construction activity.

	3.1 InspectionS AND REPAIRS
	3.2 ATTACHMENTS

	01 42 00 - References - 2015-12-15
	CSI
	DIN

	01 45 28  - On-Site Facilities for Testing Laboratory - 2015-12-18
	PART 1 – GENERAL
	PART 1 – GENERAL
	1.2 REFERENCES
	1.2 REFERENCES
	2.1 ONSITE, TEMPORARY FACILITIES FOR CONCRETE TESTING
	2.1 ONSITE, TEMPORARY FACILITIES FOR CONCRETE TESTING
	(This page was left blank intentionally.)
	(This page was left blank intentionally.)

	01 45 29.13 - Testing Laboratory Services Furnished by Contractor - 2015-12-18
	SECTION 01 45 29.13
	TESTING LABORATORY SERVICES FURNISHED BY CONTRACTOR
	PART 1 – GENERAL
	1.1 DESCRIPTION
	1.2 REFERENCES
	1.3 QUALITY ASSURANCE
	1.4 SUBMITTALS
	1.5 TESTING LABORATORY DUTIES
	1.6 CONTRACTOR’S RESPONSIBILITIES
	PART 2 – PRODUCTS (NOT USED)
	PART 3 – EXECUTION (NOT USED)
	(This page was left blank intentionally.)

	01 45 33 - Code-Required Special Inspections and Procedures
	PART 1 – GENERAL
	1.01 DESCRIPTION
	1.02 DEFINITIONS
	1.03 QUALITY ASSURANCE
	1.04 SUBMITTALS
	1.05 CONTRACTOR’S RESPONSIBILITIES
	PART 2 – PRODUCTS (NOT USED)
	PART 3 – EXECUTION
	Licensed Professional Seal
	Licensed Professional Seal or 

	01 51 05 - Temporary Utilities (short form) - 2015-12-18
	01 52 11 - Engineer's Field Office - 2015-12-18
	01 52 13 - Contractors Field Office and Sheds - 2015-12-18
	01 52 16 - First Aid Facilities - 2015-12-18
	01 52 19 - Sanitary Facilities - 2015-12-18
	(This page was left blank intentionally.)

	01 55 13 - Access Roads and Parking Areas - 2015-12-18
	01 55 26 - Maintenance and Protection of Traffic - 2015-12-18
	(This page was left blank intentionally.)

	01 57 05 - Temporary Controls - 2015-12-18
	(This page was left blank intentionally.)

	01 57 33 - Security - 2015-12-18
	01 58 00 - Project Identification and Signs - 2015-12-18
	01 61 00 - Common Product Requirements - 2015-12-18
	SECTION 01 61 00
	COMMON PRODUCT REQUIREMENTS
	PART 2 – PRODUCTS (NOT USED)


	01 62 00 - Product Options - 2015-12-18
	SECTION 01 62 00
	PRODUCT OPTIONS
	PART 2 – PRODUCTS (NOT USED)


	01 65 00 - Product Delivery Requirements - 2015-12-18
	SECTION 01 65 00
	PART 1 - GENERAL

	01 66 00 - Product Storage and Handling Requirements - 2015-12-18
	PART 1 – GENERAL
	(This page was left blank intentionally.)

	01 71 23 - Field Engineering - 2015-12-18
	01 71 33 - Protection of Work and Property - 2015-12-18
	(This page was left blank intentionally.)

	01 73 19 - Installation - 2015-12-18
	SECTION 01 73 19
	INSTALLATION
	PART 1 – GENERAL
	1.1 DESCRIPTION
	PART 2 – PRODUCTS
	2.1 EQUIPMENT DRIVE GUARDS
	A. Equipment Drive Guards – General:
	PART 3 – EXECUTION
	3.1 INSTALLATION
	A. General:
	B. Setting and Erection:
	C. Alignment and Leveling:
	D. Threaded Connections:
	3.2 FIELD QUALITY CONTROL

	01 73 24 - Connections to Existing Facilities - 2015-12-18
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	01 73 29 - Cutting and Patching - 2015-12-18
	01 74 05 - Cleaning - 2015-12-18
	01 75 11 - Checkout and Startup Procedures - 2015-12-18
	3.1 SERVICES OF SUPPLIER
	SUPPLIER’S INSTALLATION CERTIFICATION
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	01 77 19 - Closeout Requirements - 2017-11-06
	01 78 23 - Operations and Maintenance Data - 2015-12-18
	PART 1 – GENERAL
	PART 1 – GENERAL
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	01 78 36 - Warranties - 2015-12-18
	SECTION 01 78 36
	WARRANTIES
	PART 1 – GENERAL
	1.1 DESCRIPTION
	PART 2 – PRODUCTS (NOT USED)
	PART 3 – EXECUTION (NOT USED)
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	01 78 39 - Project Record Documents - 2015-12-18
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	01 78 43 - Spare Parts and Extra Materials - 2015-12-18
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	01 79 23 - Instruction of Operations and Maintenance Personnel - 2015-12-18
	1. Operations at the Site take place 24 hours per day, divided into three shifts as follows: day, evening, and night shift.
	1. Operations at the Site take place 24 hours per day, divided into three shifts as follows: day, evening, and night shift.
	2. Training Sessions per Shift:
	2. Training Sessions per Shift:
	a. Operators: Maximum training per day is four hours; sessions longer than four hours shall be spread over multiple, preferably consecutive, days.  Provide identical training sessions as follows:
	a. Operators: Maximum training per day is four hours; sessions longer than four hours shall be spread over multiple, preferably consecutive, days.  Provide identical training sessions as follows:
	1) Two identical sessions during day shift, each session in a different week.
	1) Two identical sessions during day shift, each session in a different week.
	2) One session during evening shift.
	2) One session during evening shift.
	3) One session during night shift.
	3) One session during night shift.
	b. Mechanical Maintenance: Provide two identical training sessions during day shift, each session in a separate week, for indicated equipment.  Maximum training per day is four hours; sessions longer than four hours shall be spread over multiple, pref...
	b. Mechanical Maintenance: Provide two identical training sessions during day shift, each session in a separate week, for indicated equipment.  Maximum training per day is four hours; sessions longer than four hours shall be spread over multiple, pref...
	c. Instrument/Controls and Electrical Maintenance: Provide two identical training sessions during day shift, each session in a separate week, for indicated equipment.  Maximum training per day is four hours; sessions longer than four hours will be spr...
	c. Instrument/Controls and Electrical Maintenance: Provide two identical training sessions during day shift, each session in a separate week, for indicated equipment.  Maximum training per day is four hours; sessions longer than four hours will be spr...


	03 11 00 - Concrete Forming
	03 15 00 - Concrete Accessories
	03 20 00 - Concrete Reinforcing
	03 30 00 - Cast-In-Place Concrete
	D. For all classes of concrete:
	1. When fly ash is used, material shall have minimum of 20 percent and maximum of 25 percent of total weight of cementitious material.
	2. When GGBS is used, material shall have minimum of 40 percent and maximum of 50 percent of total weight of cementitious material.
	a. Sikadur 35, Hi-Mod L.V. and Sikadur 31, Hi-Mod Gel, by Sika Corporation.
	b. Eucopoxy Injection Resin, by Euclid Chemical Company.
	c. Or equal.
	a. Provide hydrophobic polyurethane that forms a flexible gasket.
	b. Products and Manufacturers: Provide one of the following:
	c. Shrinkage limit shall not exceed 4.0 percent in accordance with ASTM D1042.
	d. Minimum elongation of 250 percent in accordance with ASTM D3574.
	e. Minimum tensile strength of 150 psi in accordance with ASTM D3574.
	a. Hydrophilic crack repair system shall be acrylate-ester resin that forms a flexible gasket and increase in volume a minimum of 50 percent when in contact with water.
	b. Products and Manufacturers: Provide one of the following:



	03 60 00 - Grouting
	04 00 05 - Masonry
	SECTION 04 00 05
	MASONRY
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide labor, materials, equipment, and incidentals as shown, specified and required for masonry Work, including:
	a. Providing openings in unit masonry construction to accommodate the Work under this and other Specification Sections, and building into unit masonry construction all items such as sleeves, anchorage devices, inserts and other items to be embedded in...

	1.
	1.
	1.
	1.
	2. Extent of each type of unit masonry is shown.
	3. Types of products and features required include:
	a.
	a.
	a.
	a. Concrete unit masonry.
	a.
	b. Masonry mortar and grout.
	c. Masonry accessories.
	a.
	d. Unit masonry meeting requirements of Special Inspections.


	A.
	A.
	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under other Specification Sections and coordinate the items that must be installed with unit masonry construction Work.
	2. Unit masonry construction done without built-in flashings and other built-in Work shall be removed and rebuilt at no additional cost to OWNER, even if discovered after apparent completion of unit masonry construction.
	3. Coordinate Work under other Specification Sections to avoid delay of masonry construction.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 21 05, Building Insulation.
	2. Section 07 62 00, Sheet Metal Flashing and Trim.


	1.1
	1.1
	1.1
	1.1
	1.2  REFERENCES
	A.
	A.
	A. Referenced Standards: Standards referenced in this Section are:
	1. ACI 530, Building Code Requirements for Masonry Structures.
	2. ACI 530.1, Specification for Masonry Structures.
	3. ASTM A36, Standard Specification for Carbon Structural Steel.
	4. ASTM A82, Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	5. ASTM A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	8. ASTM A1008, Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable.
	9. ASTM A1011, Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Low-Alloy with Improved Formability.
	10. ASTM C5, Standard Specification for Quicklime for Structural Purposes.
	11. ASTM C33, Standard Specification for Concrete Aggregates.
	12. ASTM C67, Standard Test Method for Sampling and Testing Brick and Structural Clay Tile.
	13. ASTM C90, Standard Specification for Hollow Load-Bearing Concrete Masonry Units.
	14. ASTM C91, Standard Specification for Masonry Cement.
	15. ASTM C62, Standard Specification for Building Brick (Solid Masonry Units Made From Clay or Shale)
	16. ASTM C129, Standard Specification for Non-loadbearing Concrete Masonry Units
	17. ASTM C136, Standard Test Method for Sieve or Screen Analysis of Fine and Coarse Aggregates.
	18. ASTM C140, Test Methods for Sampling and Testing Concrete Masonry Units and Related Units.
	19. ASTM C144, Standard Specification for Aggregate for Masonry Mortar.
	20. ASTM C150, Standard Specification for Portland Cement.
	21. ASTM C207, Standard Specification for Hydrated Lime for Masonry Purposes.
	22. ASTM C 216, Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale).
	23. ASTM C270, Standard Specification for Mortar for Unit Masonry.
	24. ASTM C331, Standard Specification for Lightweight Aggregates for Concrete Masonry Units.
	25. ASTM C387, Standard Specification for Packaged, Dry, Combined Materials for Mortar and Concrete.
	26. ASTM C404, Standard Specification for Aggregates for Masonry Grouts.
	27. ASTM C426, Standard Test Method for Linear Drying Shrinkage of Concrete Block.
	28. ASTM C 652, Standard Specification for Hollow Brick (Hollow Masonry Units Made From Clay or Shale).
	29. ASTM C780, Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry.
	30. ASTM C1019, Standard Test Method for Sampling and Testing Grout.
	31. ASTM C1093, Practice for Accreditation of Testing Agencies for Unit Masonry.
	32. ASTM C1314, Standard Test Method for Compressive Strength of Masonry Prisms.
	33. ASTM D2240, Standard Test Method for Rubber Property- Durometer Hardness.
	34. ASTM D2287, Standard Specification for Nonrigid Vinyl Chloride Polymer and Copolymer Molding and Extrusion Compounds.
	35. ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.
	36. ASTM E119, Standard Test Method for Fire Tests of Building Construction and Materials.
	37. BIA, Technical Notes on Brick and Tile Construction.
	38. BIA, Technical Bulletin 1A, Construction and Protection Recommendations for Cold Weather Masonry Construction.
	39. BIA, Technical Notes on Cleaning Clay Products Masonry.
	40. NCMA, Guide Specifications and Technical Bulletins.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	41. UL 901, Specification for Quicklime for Structural Purposes.
	42. USGBC, Leadership in Energy and Environmental Design, Reference Guide, For New Construction and Major Renovation, LEED-NC, Version 2.2.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer: Hire a single installer regularly engaged in preformed unit masonry installation and with successful and documented experience in erecting unit masonry of scope and type of Work required; and employs only tradesmen with specific skill an...
	a. Names and telephone numbers of owners, architects or engineers responsible for project.
	b. Approximate contract cost of unit masonry for which installer was responsible.
	c. Amount (square feet) of unit masonry installed.

	2. Laboratory Qualifications:
	a. Testing Laboratory: In accordance with ASTM C1093.


	B. Component Supply and Compatibility:
	1. Obtain each type of concrete masonry unit from one Supplier, cured by one process and of uniform texture and color, or in an established uniform blend thereof.
	2. Do not change source or brands of mortar products during the Project.
	3. Where question of compliance to requirements of this Section arise, mortar properties Specification will take precedence over mortar proportion Specification.
	4. Do not change proportions established for mortar accepted under property Specifications, and do not use products with different physical characteristics in mortar used in the Work, unless compliance with requirements of property Specifications is...
	5. Do not combine two air-entraining materials in mortar.

	A.
	A.
	C. Regulatory Requirements:  Where fire-resistance classification is shown or scheduled for unit masonry construction (four-hour, three-hour, and similar designations), comply with applicable requirements for products and installation established by U...
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Job Mock-up:
	1. Prior to installing unit masonry and after ENGINEER’s approval of Samples, erect job mock-ups using products, pattern bond, and joint tooling shown or specified.  Build mock-up at the Site, at a location approved by the ENGINEER, of full required w...
	2. Build as many mock-up panels as required to obtain ENGINEER’s approval.
	3. Perform unit masonry construction tests per ACI 530.1.  Provide to ENGINEER acceptable test results before starting masonry construction.
	4. Masonry construction that does not meet standards approved on mock-up panel shall be removed and rebuilt to conform to the Contract Documents.  Provide mock-up panel for the following:
	a.
	a.
	a.
	a. Typical complete exterior wall including cavity wall flashing, anchors, and masonry wall ties and all other components of complete exterior wall system.
	b. Typical complete interior partition of concrete unit masonry where both sides will remain visually exposed in finished Work.


	A.
	A.
	A.
	E. Masonry Pre-installation Conference:
	1. Prior to starting unit masonry construction Work, schedule and hold masonry pre-installation conference at the Site, to review foreseeable methods and procedures related to unit masonry Work including:
	a. Project requirements per the Contract Documents.
	b. Structural concept.
	c. Sequence of masonry construction.
	d. Special masonry details.
	e. Required submittals.
	f. Standard of workmanship.
	g. Prism tests or mortar, grout sample and unit masonry tests results.
	a.
	h. Quality control requirements.
	i. Job organization and availability of products, tradesmen, equipment, and facilities needed to conform to Progress Schedule.
	j. Masonry control and expansion joint location and materials.
	k. Modular planning requirements.
	l. Weather and forecasted weather conditions, and procedures for coping with unfavorable conditions.
	m. Required special inspection, testing, and certifying procedures.
	n. Compliance with building codes and other Laws and Regulations.

	1.
	1.
	1.
	1.
	2. Attendance is mandatory for the following:
	a. CONTRACTOR’s Site superintendent.
	a.
	b. Masonry Subcontractor’s Site superintendent.
	c. Masonry Subcontractor’s foreman.
	d. Authorized representative of unit masonry Suppliers.
	e. ENGINEER.
	f. Special Inspection Coordinator.

	3. If additional information must be developed to adequately cover agenda items, reconvene conference as soon as possible.
	4. CONTRACTOR shall record discussions of conference and decisions and agreements (or disagreements) and provide copy of record to each conference attendee.


	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals:
	1. Shop Drawings:  Submit the following:
	1.
	1.
	1.
	a. Complete layout of all masonry walls showing modular planning and all special shapes to be used in the Work.  Show details for each condition encountered in the Work.  Provide plan and elevation views drawn at a scale of 1/4-inch equal to 1.0 foot,...
	b. Shop Drawings showing location, extent and accurate configuration and profile of all items shown, specified, and required by this and other Specification Sections included in unit masonry construction.
	a.
	a.
	a.
	c. Shop Drawing for fabrication, bending, and placement of reinforcing bars.  Show bar schedules, diagrams of bent bars, stirrup spacing, lateral ties and other arrangements and assemblies as required for fabricating and placing reinforcing for unit m...
	d. Job Mock-up: Shop Drawings showing location, extent, and accurate configuration of all items to be built into the mock-up.  Provide elevations drawn at scale of 1.5 inch equal to 1.0 foot.

	2. Product Data:  Submit the following:
	a. Copies of manufacturer’s specifications and test data for each type of concrete masonry unit specified, including certification that concrete masonry unit complies with Contract Documents.  Include instructions for handling, storage, installation ...
	a.
	a.
	a.
	b. Colored Mortar: Technical data on each type of colored mortar, including range of color that can be expected in the Work.

	3. Samples: Submit the following:
	a. Color Sample board, for each type of unit masonry specified, showing standard and custom colors.
	a. Each type of unit masonry specified in colors selected by ENGINEER.  Select each type of unit masonry to show range of color and texture that can be expected in the Work.
	a.
	a.
	b.
	c. Colored Mortar Samples: Submit complete selection of standard colors and custom colors of mortar for final selection by ENGINEER.  Label Samples to indicate type and amount of colorant used.
	d. ENGINEER’s review will be for color and texture only.


	B. Informational Submittals:
	1. Source Quality Control Submittals: Submit the following:
	a. Pre-construction laboratory test results, in accordance with ASTM C140.

	2. and Evaluation Reports
	a. Preconstruction testing results as specified in Paragraph 3.1.B of this Section.

	1.
	1.
	1.
	1.
	1.
	1.
	3. Qualification Statements:
	a. Testing laboratory.
	b. Installer.



	1.5   PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery and Handling of Products:
	1. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage of Materials:
	1. Comply with 01 66 00, Product Storage and Handling Requirements.
	2. Maintain temperatures under cover so that masonry products are above 20 degrees F during installation.


	1.6   JOB CONDITIONS
	A. Temporary Facilities: Provide supplemental heat sources and equipment as required should CONTRACTOR desire to continue unit masonry Work in cold weather.  Pay for fuel for supplemental heat.
	B. Environmental Requirements:
	1. Do not perform unit masonry Work when air temperature is below 28 degrees F on a rising temperature, or below 36 degrees F on falling temperatures without providing temporary, heated enclosures, or without providing temporary heating or other prec...
	2. Do not use frozen products, and do not build upon frozen unit masonry Work.
	3. Remove and replace all unit masonry Work damaged by cold.

	C. Protection:
	1. Protect unit masonry Work against freezing for at least 48 hours after being placed.
	a. For Mean Daily Air Temperatures of 40 degrees F to 32 degrees F: Protect unit masonry construction from precipitation for 48 hours after installation.
	b. For Mean Daily Air Temperatures of 32 degrees F to 25 degrees F:  Completely cover unit masonry construction for 48 hours after installation.
	c. For Mean Daily Temperatures of 25 degrees F to 20 degrees F: Completely cover unit masonry construction with insulating blankets for 48 hours after installation of the masonry.
	d. For Mean Daily Air Temperatures of 20 degrees F and Below: Maintain unit masonry construction above 32 degrees F for 48 hours by enclosure and supplementary heating.

	2. When Work is not in progress, protect partially completed unit masonry construction against rapid heat loss and from water entering the masonry by covering the top of walls with a strong, waterproof, non-staining membrane.  Extend the membrane at l...

	A.
	A.
	D. Cold Weather Unit Masonry Construction:
	1. Mortar used in unit masonry construction when mean daily temperature is below 40 degrees F shall be Portland cement-lime-sand mortar using high early strength Portland cement.
	2. Clay or shale unit masonry with suctions in excess of 20 grams of water per 30 square inches per minute shall be sprinkled with heated water just prior to installation.  Provide water temperature above 70 degrees F when temperature of masonry units...
	3. For Air Temperatures of 40 degrees F to 32 degrees F: Heat sand or mixing water to a minimum of 70 degrees F and maximum of 160 degrees F.
	4. For Air Temperatures of 32 degrees F to 25 degrees F: Heat sand and mixing water to a minimum of 70 degrees F and maximum of 160 degrees F.
	5. For Air Temperatures of 25 degrees F to 20 degrees F: Heat sand and mixing water to a minimum of 70 degrees F and maximum of 160 degrees F.  Provide heat on both sides of the wall under construction.  Employ wind breaks when wind is in excess of 15...
	6. For Air Temperatures of 20 degrees F and Below: Heat sand and mixing water to minimum of 70 degrees F and maximum of 160 degrees F.  Provide enclosure and auxiliary heat to maintain air temperature above 32 degrees F in the work area.  Temperature ...

	E. Hot Weather Unit Masonry Work: Protect unit masonry Work by methods acceptable to ENGINEER from direct exposure to wind and sun when surrounding air temperature is 99 degrees F in the shade with relative humidity less than 50 percent.


	PART 2 -  PRODUCTS
	2.1   MORTAR MATERIALS
	A. Portland Cement: Provide the following for Portland cement-lime mortars:
	1. ASTM C150, Type I.
	2. Use ASTM C150, Type III high-early strength, for laying masonry when air temperature is less than 50 degrees F.
	3. Provide nonstaining Portland cement of natural color.

	B. Masonry Cement: Provide the following for masonry cement mortars:
	1. ASTM C91 Type S, proportioned to comply with ASTM C270.
	2. Maximum Air Content, ASTM C91:  19 percent.
	3. Non-staining.

	C. Hydrated Lime: ASTM C207 Type S, or lime putty ASTM C5.
	D. Sand Aggregates:
	1. ASTM C144, except for joints less than ¼-inch, use aggregate graded with 100 percent passing the No. 16 sieve.
	2. White Mortar Aggregates: Provide natural white sand or ground white stone for Portland cement-lime mortars.
	3. Colored Mortar Aggregates: Provide ground marble, granite, or other sound stone as required to match the sample approved by ENGINEER for Portland cement-lime mortars.
	4. Fine Aggregate for Grout: Sand, ASTM C404, Size No. 1.
	5. Course Aggregate for Grout: ASTM C404, Size No. 8 or Size No. 89.

	A.
	A.
	E. Colored Mortar Pigments: Provide the following for Portland cement-lime mortars:
	1. Commercial iron oxide, manganese dioxide, ultramarine blue, chromium oxide, or carbon black, compounded for use in mortar mixes.
	2. Do not exceed pigment to cement ratios, by weight, of one-to-35 for carbon black, and one-to-seven for other pigments.
	3. Products and Manufacturers: Provide one of the following:
	a. True-Tone Mortar Colors by Davis Colors, a Subsidiary of Rockwood Pigments, Inc.
	b. SGS Concentrated Mortar Colors by Solomon Colors.
	c. Or equal.

	4. ENGINEER will select color of mortar.

	A.
	A.
	A.
	F. Ready-mixed Mortar: Cementitious materials, water, and aggregate complying with requirements specified for mortar materials, combined with set-controlling admixtures to produce a ready-mixed mortar complying with ASTM C270 and C387.
	G. Water: Free from injurious amounts of oils, acids, alkalis, or organic matter, and clean, fresh, and potable.

	2.2   MORTAR MIXES
	A. General:
	1. Anti-freeze Admixture or Agents: Not allowed.
	2. Calcium Chloride: Not allowed.

	A. Mortar for Unit Masonry: Comply with ASTM C270, Table 2, except limit materials to those specified in this Section, do not substitute ASTM C91 masonry cement for ASTM C150 Portland cement without an submittal approval by ENGINEER, and limit cement ...
	A.
	A.
	A.
	B.
	1. Type S:
	a. Provide the following proportions by volume:
	1) Portland Cement: One part.
	2) Hydrated Lime or Lime Putty: Over 1/4 to 1/2, maximum.
	3) Aggregate Ratio (measured in damp loose condition): Not less than 2-1/4 and not more than three times sum of volumes of cementitious materials.

	b. Properties:
	1) Average Compressive Strength, ASTM C270: 1,800 psi.
	2) Minimum Water Retention, ASTM C270: 75 percent.


	2. Maximum Air Content, ASTM C270: 12

	A.
	C. Grout:
	1. Fine Grout:
	a. Provide the following proportions by volume:
	1) Portland Cement: One part.
	2) Hydrated Lime or Lime Putty: Zero to 1/10 part.
	3) Aggregate Ratio (Measured in a Damp Loose Condition): Sand shall be not less than 2.25 times and not more than three times sum of volumes of cement and lime.

	b. Mix grout to have a slump of ten inches plus or minus one-inch at placement.

	2. Coarse Grout:
	a. Provide the following proportions by volume:
	1) Portland Cement: One part.
	2) Hydrated Lime or Lime Putty: Zero to 1/10 part.
	3) Fine Aggregate Ratio (Measured in a Damp Loose Condition): Sand shall be not less than 2.25 times and not more than three times sum of volumes of cement and lime.
	4) Coarse Aggregate Ratio: Not less than one and not more than two times sum of volumes of cement and lime.

	b. Mix grout to have slump of ten inches plus or minus one-inch, at placement.



	2.3   CONCRETE MASONRY UNITS
	A. General: Concrete masonry units shall comply with requirements below.
	B. Hollow and Solid Load-bearing Concrete Masonry Units: ASTM C90, with minimum of 15 percent coal fly ash and 50 percent recycle aggregate as part of concrete mix.
	C. Hollow Non-load-bearing Concrete Masonry Units: ASTM C129 with minimum of 15 percent coal fly ash and 50 percent recycle aggregate as part of the concrete mix.
	A.
	A.
	D. Split-Face Hollow Load-Bearing Concrete Masonry Units: ASTM C90 with minimum of 15 percent coal fly ash and 50 percent recycle aggregate as part of concrete mix.
	E. Weight:
	1.
	1.
	1.
	1. Provide lightweight interior masonry units using aggregate complying with ASTM C331 producing dry net weight of not more than 105 pounds per cubic foot.
	1.
	1.
	1.
	2. Provide normal weight split-face units using concrete aggregates complying with ASTM C33 producing dry net weight of not less than 125 pounds per cubic foot.

	F. Size: Manufacturer’s standard units with nominal face dimensions of 16 inches long by eight inches high by nominal width dimension shown on Drawings (15-5/8-inches by 7-5/8-inches actual).
	G. Special Shapes: Provide the following:
	1. Lintels, bond beams, reinforcing units, and flush-end reinforcing units, interior and exterior corner shapes, solid jambs, sash block, coves, pre-molded control joint blocks, headers, and other special conditions.
	2. Bullnose units for outside vertical corners including doors, windows, louvers and other openings, unless specifically shown by note indicating that this feature is not required.
	3. End blocks at all locations where masonry walls abut concrete, or steel columns to facilitate installation of compressible filler, backer rod and sealant or fire-rated fire stop sealant systems, if required.

	A.
	A.
	H. Waterproofing Admixture: Manufacture all types of concrete unit masonry, used in construction of exterior walls (including interior wythe of cavity walls) with an integral waterproofing admixture as follows:
	1. Material: Cross-linking acrylic polymer.
	2. Proportion:  In strict accordance with manufacturer’s instructions.
	3. Products and Manufacturers: Provide products of one of the following:
	a. Dry-Block System by Forrer Industries, a Unit of W. R. Grace & Company Construction Products Division.
	b. Eucon Blocktite by Euclid Chemical Company.
	c. Or equal.


	A.
	A.
	A.
	A.
	I. Exposed Faces: Provide manufacturer’s standard and custom colors and textures as specified for type of concrete masonry unit.
	J. Provide two-core concrete masonry units.
	A.
	A.
	A.
	K. Provide exterior concrete masonry units with polystyrene foam insulation core inserts specified in Section 07 21 05, Building Insulation.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	L. Provide concrete masonry units meeting requirements of the Special Inspections.

	1.1
	1.1
	1.1
	2.4   SPLIT-FACE CONCRETE MASONRY UNITS
	A. In addition to requirements applicable to all concrete masonry units, split-face concrete masonry units shall comply with requirements of this Article.
	B. Products and Manufacturers: Provide one of the following:
	1. Split-Faced Concrete Unit Masonry, by Oberfield’s Inc.
	2. Split-Faced Concrete Unit Masonry, by Wellnitz.
	3. Or equal.

	C. Hollow Load-bearing Split-Face Concrete Masonry Units: Provide the following:
	1. ASTM C90 compliant.
	2. ASTM C426, Dry Shrinkage: 0.025 percent maximum average for five specimens.

	D. Color and Texture: Provide the following:
	1. Manufacturer’s complete selection of standard colors with aggregates for selection by ENGINEER.  Submit 4 for preliminary review by ENGINEER.
	2. ENGINEER will select maximum of 2 colors and textures for the Work.
	3. Custom Colors: Match Sample approved by ENGINEER.
	4. Color, surface texture, and aggregate uniform within normal range established by Sample approved by ENGINEER.
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	2.5  MASONRY ACCESSORIES
	A. Continuous Horizontal Wire Reinforcing and Ties for Masonry: Provide the following unless otherwise shown:
	1. General: Welded wire units prefabricated in straight lengths of not less than ten feet, with matching corner “L” and intersection “T” units.  Fabricate from cold-drawn steel wire complying with ASTM A82, with deformed continuous 3/16-inch gage sid...
	2. For single-wythe masonry, use units fabricated as follows:
	a. Truss-type fabricated with one horizontal rod beneath each unit masonry shell wall and continuous diagonal cross-rods spaced not more than 16 inches on centers.
	a.
	a.
	a.
	b. Products and Manufacturers:  Provide one of the following:
	1) Truss Mesh Reinforcement with #120 Truss-Mesh, by Hohmann & Barnard, Inc.
	2) Series 300 Truss Mesh, by Wire-Bond.
	3) Or equal.
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	4) Multi wythe Masonry Cavity Walls:
	5) Tab type wall reinforcing and support system with single pair of side rods in interior wythe, four-inch wide boxes with restraint bar welded across box and adjustable rectangular pintle ties spaced not more than 16 inches on centers. Space side rod...
	6) Products and Manufacturers: Provide one of the following:
	7) #165 Adjustable Truss, by Hohmann & Barnard, Inc.
	8) Series 700 Truss Adjustable Tab, by Wire-Bond.
	9) Or equal.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Anchoring Devices for Masonry:  Provide the following, unless otherwise shown:
	1. General: Provide the following:
	a. Cold rolled steel sheet complying with ASTM A1008, hot-rolled steel sheet and strip complying with ASTM A1011, plates and bars complying with ASTM A36 and cold drawn steel wire complying with ASTM A82, all hot-dipped galvanized after fabrication wi...
	b. Rectangular, corrugated, one-inch wide ties, fabricated of 12-gage sheet metal, unless otherwise specified.
	c. Size tie lengths to extend to within one-inch of outside face of outer wythe face shell of opposite face of masonry or to maximum depth of 12 inches and between 1.5 inches to two inches less than width of masonry abutting webs and to a maximum dept...
	a.
	a.
	a.
	d. Flexible Anchors: When masonry abuts structural walls or framework provide flexible anchors that allow horizontal and vertical movement of masonry, but provide lateral restraint.

	2. Drainable Wall Flashing: Provide the following:
	a. High density polyethylene composition molded into a .0625 inch thick flashing pan with perimeter flanges and concaved weep spouts with a drip edge that extend beyond the out flange.
	b. Products and Manufacturer: Provide one of the following:
	1) Blok-Flash by Mortar Net.
	2) Or Equal.


	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Weep Holes: Provide the following:
	a. Rectangular 3/8-inch wide by 1.5 inches high, 3.5 inches long clear butyrate tubes.
	a.
	b. Product and Manufacturer:  Provide products of one of the following:
	1) #342 - Plastic Weep Holes, by Hohmann & Barnard, Inc.
	1)
	2) No. 330 Plastic Weepholes, by Heckmann Building Products c.


	1.
	1.
	4. Cavity Fill Mesh:
	a. Monofilament screen of polypropylene polymers, 1/4-inch mesh hardware cloth.
	b. Install below all block courses that are to be filled with mortar.
	c. Products and Manufacturers: Provide products of one of the following:
	1) No. MGS-Mortar/Grout Screen by Hohmann & Barnard, Inc.
	2) No.  267 Plastic Mesh Wall Tie by Heckmann Building Products.
	1)
	3) Or equal.


	5. Compressible Filler: Provide watertight joint filler where unit masonry construction abuts structural framework members, or as shown.  Provide the following:
	a. Polyurethane foam strip saturated with polybutylene waterproofing material which, when installed at a compression ratio of two-to-one, is impermeable to water.
	b. Resilient to -40 degrees F with 100 percent movement recovery.
	c. Elongation of 140 percent with a tensile strength of not less than 53 pounds per square inch.
	d. Products and Manufacturers: Provide products of one of the following:
	1) Polytite Standard by Polytite Manufacturing Corporation.
	2) Polyseal by Sandell Manufacturing Company, Inc.
	3) Or equal.



	C. Miscellaneous Masonry Accessories: Provide the following, where shown:
	1. Reinforcing Bars:
	a. Deformed carbon steel, ASTM A615, Grade 60 for bars No. 3 to No. 18 except as otherwise shown.

	1.
	1.
	1.
	2. Rebar Positioners: Provide the following:
	a. Nine-gage reinforcing bar positioners that accommodate both horizontal and vertical reinforcing steel.
	b. Fabricate units as required for the Work.
	c. Products and Manufacturers: Provide products of one of the following:
	1) #RB Series and #RB-Twin Series Rebar Positioners by Hohmann & Barnard, Inc
	2) Rebar Positioners by Heckmann Building Products.
	3) Or equal.


	3. Masonry Control Joint Components: Provide the following:
	a. Pre-molded Control Joint Strips: Provide complete selection of solid extruded rubber and PVC strips with a Shore A durometer hardness of 80 to 90 complying with ASTM D2240 and D2287, designed to fit standard sash block and maintain lateral stabilit...
	1) Products and Manufacturers:  Provide products of one of the following:
	1)
	1)
	1)
	a) #RS8 - Control Joints by Hohmann & Barnard, Inc.
	b) ##2902 and #2903 Rubber Control Joints, by Wire-Bond..
	c) Or equal.



	1.
	1.
	1.
	1.
	1.
	4. Cavity Drainage Material:
	a. Manufactured of high density polyethylene or nylon strands woven into a 90 percent open mesh
	1) Products and Manufacturers:  Provide precuts of one of the following:
	a) Mortar net by Hohmann and Barnard, Inc.
	b) MortarNet by Heckmann Building Products.
	c) Or equal.





	2.6   SOURCE QUALITY CONTROL
	A. Allowable Tolerances: For concrete masonry units provide the following:
	1. Face Dimension: Total variation in finished and installed face dimensions of units shall not exceed 1/16-inch between largest and smallest units in each lot of units of each size.
	2. Distortion: Distortion of plane and edges of face of individual units, as installed, from corresponding plane surface and edges of prefaced concrete masonry unit, shall not exceed 1/16-inch.
	3. Top and Bottom Surfaces: Ground to provide finish height of 7-5/8 inches plus or minus 1/16-inch.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer shall examine areas and conditions under which unit masonry construction Work will be installed, and notify ENGINEER of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory conditions have been cor...
	A.
	A.
	A.
	B. Preconstruction Testing: Testing agency shall perform tests prior to installation of unit masonry.  Special inspections testing procedures are specified in the referenced standards and the Contract Documents.
	1. Mortar Test: For each mix required, per ASTM C780.
	2. Grout Test: For each mix required, per ASTM C1019 and ACI 530.1.
	3. Prism Test: For each type of construction required, per ASTM C 1314 and ACI 530.1.
	4. Compressive strength of completed concrete unit masonry walls shall not be less than 1,500 psi as determined by methods specified in ACI 530.1.


	3.2   PREPARATION
	A. Measurement of Mortar Materials:
	1. Cement and Hydrated Lime: Batched by the bag.
	2. Sand: Batched by volume in suitably calibrated containers, provided proper allowance is made for bulking and consolidation and for weight per cubic foot, of contained moisture.
	3. Proportion of Volumetric Mixtures: One 94-pound sack of Portland cement and one 50-pound sack of hydrated lime constitute nominal one cubic foot.
	4. Shovel measurement: Not allowed.

	B. Mortar Mixing:
	1. Type of Mixer: Machine mix in approved mixer in which quantity of water is accurately and uniformly controlled.
	2. While mixer is in operation add approximately three-quarters of required water, half the sand, all the cement, then add remainder of sand.
	3. Allow batch to mix briefly then add water in small quantities until satisfactory workability is obtained.
	4. Mix for at least five minutes after all materials have been added.
	5. Hydrated Lime for Mortar Requiring Lime Content: Use dry-mix method.  Turn over materials for each batch together until even color of mixed, dry materials indicates that cementitious material has been thoroughly distributed throughout mass, then a...
	6. Lime putty, if approved for use, shall be prepared in accordance with ASTM C5.
	7. Mixer drum shall be completely emptied before recharging next batch.
	8. Re-tempering of mortar is not allowed.

	C. Wetting of Masonry Units:
	1.
	1.
	1. Use wetting methods that ensure that each masonry unit is nearly saturated but surface-dry when laid.
	2. Concrete Masonry Units: Except for absorbent units specified to be wetted, lay masonry units dry.  Do not wet concrete masonry units.

	D. Cleaning Reinforcement: Before being placed, remove loose rust, mill scale, earth, ice, and other coatings except galvanizing from reinforcement.  Do not use reinforcing bars with kinks or bends not shown on Drawings or approved Shop Drawings, or ...

	3.3   INSTALLATION, GENERAL
	A. Thickness: Build walls, floors and other unit masonry construction work to thickness shown.  Build single-wythe walls to actual thickness of masonry units using units of nominal thickness shown or specified.
	B. Build chases and recesses as shown or required by others.  Provide at least eight inches of masonry between chase or recess and jamb of openings, and between adjacent chases and recesses.
	C. Leave openings for equipment, piping, ducts, and other items to be installed subsequent to start of masonry Work.  After installing said items, complete unit masonry Work to match Work immediately adjacent to openings.
	D. Cut masonry units using wet cutting, motor driven saws to provide clean, sharp, unchipped edges.  Cut units as required to provide pattern shown and to fit adjoining Work neatly.  Use full size units without cutting wherever possible.

	1.1
	1.1
	1.1
	3.4  LAYING MASONRY WALLS
	A. General:
	1. Mortar Types: Unless otherwise indicated, use mortar as specified and as follows:
	1.
	1.
	1.
	a. For all Work, use S mortar.
	b. Use coarse grout fill for structural requirements and for grouting reinforcing steel in unit masonry construction Work.
	c. Do not use mortar that has begun to set or if more than 30 minutes have elapsed since initial mixing.  Re-temper mortar during the 30-minute period only as required to restore workability.

	2. Lay out walls in advance for accurate spacing of surface pattern bond with uniform joint widths and to properly locate openings, masonry control joints, returns, and offsets.  Avoid using less than half-size units at corners, jambs, and where possi...
	3. Lay up walls plumb and true to comply with specified tolerances, with courses level, accurately spaced, and coordinated with other Work.
	1. Pattern Bond Unit Masonry:
	1.
	1.
	4.
	a. Lay all unit masonry Work visible in the finished Work in running bond with vertical joints in each course centered on units in courses above and below.  Avoid using less than full-size units.
	b. Bond and interlock each course of each wythe at corners.
	c. Do not use units with less than eight-inch horizontal face dimensions at corners or jambs.
	d. Interlock alternate courses at corners.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Construction Tolerances:
	1. Variation from Plumb: For lines and surfaces of columns, walls and arises, do not exceed 1/4-inch in 10 feet, or 3/8-inch in a story height (20 feet maximum), nor two-inch in 40 feet or more.  Except for external corners, expansion joints and other...
	2. Variation from Level: For lines of exposed lintels, sills, parapets, horizontal grooves and other conspicuous lines, do not exceed 1/4-inch in any bay or 20 feet maximum, nor 3/4-inch in 40 feet or more.
	3. Variation of Linear Building Line: For position shown and related portion of columns, walls and partitions, do not exceed two-inch in any bay or 20 feet maximum, nor 3/4-inch in 40 feet or more.
	4. Variation in Cross-sectional Dimensions: For columns and thickness of walls, from dimensions shown, do not exceed minus 1/4-inch nor plus two-inch.

	C. Mortar Bedding and Jointing:
	1. Lay solid masonry units with completely filled bed and head joint; butter ends with sufficient mortar to fill head joints and shove into place.  Do not slush head joints.
	2. Lay hollow masonry units with full mortar coverage on horizontal and vertical face shells.  Bed webs in mortar in starting course of piers, columns and pilasters, and where adjacent to cells or cavities to be reinforced or filled with concrete or g...
	a. Maintain joint widths shown, except for minor variations required to maintain pattern bond alignment.  Lay walls with 3/8-inch joints.

	3. Cut joints flush for masonry walls that are to be concealed or to be covered by other materials, except paint, unless otherwise shown.
	4. Tool exposed joints, when mortar is "thumbprint" hard, slightly concave.  Rake out mortar in preparation for application of calking or sealants where required.
	5. Concave-tool exterior joints below grade.
	6. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not pound corners at jambs to fit stretcher units which have been set in position.  If adjustments are required, remove units, clean off mortar and reset in fresh mor...

	D. Stopping and Resuming Work:  Rake back half-unit masonry length in each course; do not tooth.  Clean exposed surfaces of set masonry, wet units lightly, if required, and remove loose masonry units and mortar prior to laying new masonry.
	E. Built-in Work:
	1. As the Work progresses, build in items shown, specified or required by others.  Fill cores in one block width solidly with masonry around built-in items.
	2. Where built-in items are to be embedded in cores of hollow masonry units, place layer of cavity fill mesh in joint below and rod mortar or grout into core.

	F. Horizontal Joint Reinforcing:
	1. Provide continuous horizontal joint reinforcing as specified.  Fully embed longitudinal side rods in mortar for their entire length with minimum cover of 5/8-inch on exterior side of walls and 1/2-inch at other locations.  Lap reinforcement minimu...
	2. Reinforce all masonry walls with continuous horizontal joint reinforcing unless specifically noted or specified to be omitted.
	3. Provide continuity at corners and wall intersections by use of prefabricated “L” and “T” sections.  Cut and bend units in accordance with manufacturer’s written instructions.
	4. Space continuous horizontal reinforcing as follows:
	a.
	a.
	a.
	a. Space reinforcing at 16 inches on centers vertically, unless otherwise shown.

	5. Reinforce masonry openings greater than 12 inches wide, with horizontal joint reinforcing placed in two horizontal joints approximately eight inches apart, immediately above lintel and immediately below sill.  Extend reinforcing minimum of 2.0 fe...
	6. In addition to wall reinforcing, provide additional reinforcing at openings as required to comply with the Contract Documents.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	G. Non Load Bearing Interior Partitions and Non Load Bearing Interior Cavity Wall Wythe:
	1. Build full height of story to underside of structure above, unless otherwise shown.
	2. Tie non load bearing partitions and non load bearing interior wythe of cavity walls at top and sides with masonry anchors at terminations.  Build in end blocks as shown and specified to facilitate placing compressible filler.  Insert compressible f...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	H. Structural Reinforced Unit Masonry Construction:
	1. Comply with the requirements of ACI 530.1 and applicable codes.

	I. Grouting Structural Reinforced Unit Masonry Construction:
	1. Comply with requirements of ACI 530.1 and applicable codes.

	J. Anchoring Masonry Work:
	1. Provide anchoring devices of type specified.  If not shown or specified, provide standard type for facing and back up involved in compliance with requirements of Laws and Regulations.
	2. Anchor masonry to structural members where masonry abuts or faces such members to comply with the following:
	a. Provide an open space not less than 1/2-inch or more than one-inch in width between masonry and structural member, unless otherwise shown.  Keep open space free of mortar and other rigid materials.
	a.
	a.
	a.
	b. Space anchors as shown, but not more than 2.0 feet on center vertically and 3.0 feet on center horizontally.
	c. Provide end blocks where masonry abuts structural support to facilitate installation of compressible filler, firesafing insulation, backer rod, and sealant.

	3. Anchor single wythe masonry veneer to backing with metal ties as follows:
	a. Anchor veneer to structural members with metal anchors embedded in masonry joints and attached to structure.  Provide anchors with flexible tie section, unless otherwise shown.
	a.
	a.
	a.
	b. Space anchors as shown, but not more than 2.0 feet on center vertically and 3.0 feet on center horizontally.


	K. Masonry Control and Expansion Joints:
	1. Provide vertical control and expansion joints in masonry where shown.  Build in related items as unit masonry Work progresses.  Rake out mortar in preparation for application of compressible filler, calking and sealants.
	2. Masonry Control and Expansion Joints Items: Build in sash block and premolded control joint strips as the Work progresses.

	L. Lintels and Bond Beams:
	1. Provide masonry lintels and bond beams where openings of 16 inches or more are shown.  Provide formed in place masonry lintels and bond beams.  Temporarily support formed-in-place lintels and bond beams.
	a. Unless otherwise shown, provide one horizontal number six deformed reinforcing bar for each 4 inches of wall thickness.
	b. For hollow masonry unit walls, use specially formed “U”-shaped lintel and bond beam units with reinforcing bars placed as shown, filled with coarse grout as specified.

	2. Provide minimum bearing at each jamb of eight inches for all openings.
	3. On concrete unit masonry walls where pattern bond remains visually exposed, increase minimum bearing of masonry lintels to maintain joint pattern of wall and install to be indistinguishable from surrounding masonry.

	A. Flashing of Masonry Work:
	A.
	A.
	M.
	1. Provide concealed flashings in masonry Work as shown.  Refer to Section 07620, Flashing and Trim, for type of flashing required.  Prepare masonry surfaces smooth and free from projections which might puncture flashing.  Place through-wall flashing...
	a. Extend flashings beyond edge of lintels and sills at least 4 inches and turn up edge on sides, to form pan (end dam), to direct moisture to exterior.
	b. Interlock end joints of deformed metal flashings by overlapping deformations not less than 1.5 inches and seal lap with elastic sealant.
	c. Seal joints in through wall metal flashing water tight.
	d. Install flashings in accordance with manufacturer’s instructions.

	2. Install reglets and nailers for flashing and other related work where shown to be built into unit masonry construction Work.


	3.5   REPAIR, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged, or if units do not match adjoining units as intended.  Provide new units to match adjoining units and install in fresh mortar or grout, pointed to elim...
	B. Pointing: During tooling of joints, enlarge voids or holes, except weep holes, and completely fill with mortar.  Point up all joints at corners, openings and adjacent Work to provide neat, uniform appearance, properly prepared for application of se...
	C. Cleaning Exposed, Unglazed Masonry Surfaces:
	1. Final Cleaning: After mortar is thoroughly set and cured, clean sample wall area of approximately 20 square feet as described below.  Obtain ENGINEER’s acceptance of sample cleaning before proceeding to clean remainder of masonry Work.
	a. Dry-clean to remove large particles of mortar using wood paddles and scrappers.  Use chisel or wire brush if required.
	b. Presoak wall by saturating with water and flush off loose mortar and dirt.
	c. Comply with requirements and recommendations for “Cleaning Clay Products Masonry” of Technical Notes on Brick and Tile Construction by Brick Industry Association for type of masonry and conditions involved in the Work.
	d. Apply cleaners per manufacturer’s instructions.
	e. Protect other Work from cleaning solutions and cleaning operations.

	2. Do not use acid cleaning agent, abrasive tools or powders, or metal cleaning tools or wire brushes, unless specifically recommended in writing by manufacturer.

	D. Protection:
	1. Protect unit masonry construction Work from deterioration, discoloration or damage during subsequent construction operations.


	1.1
	1.1
	1.1
	3.6  FIELD QUALITY CONTROL
	A. CONTRACTOR shall hire independent testing laboratory acceptable to ENGINEER to take samples and conduct tests to evaluate air entrainment, water retention, and compliance of products with Contract Documents, and to determine compressive strength o...
	A. After initial test, ENGINEER will require maximum of five additional tests to be conducted at his discretion.
	A.
	A.
	B.
	C. Test and inspect all non-load-bearing concrete unit masonry during construction, meeting requirements of Level 2 Quality Assurance as defined by ACI 530.1.
	D. Test and inspect all load-bearing concrete unit masonry during construction, meeting the requirements of Level 3 Quality Assurance as defined by ACI 530.1.
	E. Masonry walls that do not meet requirements of Special Inspections shall be repaired in manner acceptable to ENGINEER at no expense to OWNER.



	05 05 33 - Anchor Systems
	1. Prior to drilling, locate existing reinforcing steel in vicinity of proposed holes.  If reinforcing conflicts with proposed hole location, obtain ENGINEER’s approval of alternate hole locations to avoid drilling through or damaging existing reinfo...
	(This page was left intentionally blank.)

	05 12 00 - Structural Steel Framing
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide labor, materials, equipment, and incidentals as shown, specified and required to furnish and install structural steel, including surface preparation and shop priming.
	2. Structural steel is that Work defined in AISC "Code of Standard Practice", Section 2, and as shown.  The Work also includes:
	a. Providing openings in and attachments to structural steel to accommodate the Work under this and other Sections and providing for the structural steel all items such as anchor bolts, studs and all items required for which provision is not specifica...
	b. Providing openings in and attachments to structural steel to accommodate the work under other contracts, and assisting other contractors in building on or attaching to the structural steel all items such as anchor bolts, studs and all items requir...


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the structural steel Work.
	2. Notify other contractors in advance of the installation of the structural steel to provide them with sufficient time for the installation of items included in their contracts that must be installed with, or before, the structural steel Work.

	C. Related Sections:
	1. Section 03 60 00, Grouting.
	2. Section 05 05 33, Anchor Systems.
	3. Section 09 91 00, Painting.  (Specification for surface preparation and shop priming is under Section 09 91 00, Painting.)
	4. Section 41 22 13, Bridge Cranes.


	1.2 REFERENCES
	A. Standards referenced in this Section are listed below:
	1. American Institute of Steel Construction, (AISC).
	a. AISC, Manual of Steel Construction.
	b. AISC, Code of Standard Practice for Steel Buildings and Bridges.
	c. AISC, Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings and including the Commentary and Supplements thereto as issued.
	d. AISC, Specifications for Structural Joints using ASTM A 325 or ASTM A 490 Bolts, approved by the Research Council on Structural Connections (RCSC).

	2. American Railway Engineering and Maintenance of Way Association (AREMA).
	a. AREMA, Manual For Railway Engineering.

	3. American Society for Testing and Materials, (ASTM).




	05 50 13 - Miscellaneous Metal Fabrications-
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish miscellaneous metal fabrications including surface preparation and shop priming.
	2. The Work also includes:
	a. Providing openings in miscellaneous metal fabrications to accommodate the Work under this and other Sections, and attaching to miscellaneous metal fabrications all items such as sleeves, bands, studs, fasteners, and all items required for which pro...


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the Work to be installed with, or attached to miscellaneous metal fabrications Work.
	2. Hot-dip Galvanizing: Coordinate with steel fabricator detailing for and fabrication of assemblies to be hot-dip galvanized, to minimize distortion during galvanizing process.

	C. Related Sections:
	1. Section 03 60 00, Grouting.
	2. Section 05 05 33, Anchor Systems.
	3. Section 09 91 00, Painting,


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI A14.3, Ladders – Fixed –Safety Requirements.
	2. ANSI Z359.1, Safety Requirements for Personal Fall Arrest Systems, Subsystems, and Components.
	3. ASTM A36/A36M, Specification for Carbon Structural Steel.
	4. ASTM A53/A53M, Specification for Pipe Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	5. ASTM A123/A123M, Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	6. ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	7. ASTM A240/A240M, Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet and Strip for Pressure Vessels and for General Applications.
	8. ASTM A320/A320M, Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low-Temperature Service.
	9. ASTM A384/A384M-02 Standard Practice for Safeguarding Against Warpage and Distortion During Hot-Dip Galvanizing of Steel Assemblies.
	10. ASTM A500, Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.
	11. ASTM A572/A572M, Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel.
	12. ASTM A793, Specification for Rolled Floor Plate, Stainless Steel.
	13. ASTM A992/A992M, Specification for Structural Steel Shapes.
	14. ASTM B209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	15. ASTM B211, Specification for Aluminum and Aluminum-Alloy Bar, Rod and Wire.
	16. ASTM B221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	17. ASTM B308/B308M, Specification for Aluminum-Alloy 6061-T6 Standard Structural Profiles.
	18. ASTM B429, Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	19. ASTM B632/B632M, Specification for Aluminum-Alloy Rolled Tread Plate.
	20. AWS D1.1/D1.1M, Structural Welding Code – Steel.
	21. AWS D1.2/D1.2M, Structural Welding Code – Aluminum.
	22. AWS D1.6, Structural Welding Code – Stainless Steel.
	23. NAAMM, Metal Finishes Manual.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Welding:
	a. Qualify welding processes and welding operators in accordance with AWS D1.1/D1.1M, D1.2/D1.2M, or D1.6, as applicable.
	b. When requested by ENGINEER, provide certification that each welder employed on or to be employed for the Work have satisfactorily passed AWS qualification tests within previous 12 months. Ensure that all certifications are current.


	B. Regulatory Requirements: Conform to the following:
	1. 29 CFR 1910, Occupational Health and Safety Standards.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Fabrication and erection details for assemblies of miscellaneous metal Work. Include plans, elevations, and details of sections and connections. Show anchorage and accessory items. Include setting drawings and templates for locating and installing...

	2. Product Data:
	a. Copies of manufacturer’s specifications, load tables, dimension diagrams, anchor details, and installation instructions for products to be used in miscellaneous metal Work.


	B. Informational Submittals: Submit the following:
	1. Test and Evaluation Reports:
	a. Mill test report that indicate chemical and physical properties of eachtype of material, when requested by ENGINEER.

	2. Qualifications Statements:
	a. Copies of welder’s certifications, when requested by ENGINEER.



	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work. Deliver anchorage materials to be embedded in other construction in ample time to prevent delaying the Work.



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Steel:
	1. W-Shapes and WT-Shapes: ASTM A992/A992M.
	2. S-Shapes and Channels: ASTM A572/A572M, Grade 50.
	3. Hollow Structural Sections: ASTM A500, Grade B.
	4. Angles, Plates, Bars: ASTM A36/A36M.
	5. Steel Pipe: ASTM A53/A53M, Grade B.

	B. Aluminum:
	1. Aluminum Shapes: ASTM B308/B308M, Alloy 6061-T6, ASTM B 221, Alloy 6061-T6.
	2. Aluminum Tubes and Pipes: ASTM B429, Alloy 6061-T6.
	3. Aluminum Bars and Rod: ASTM B211, Alloy 6061-T6.
	4. Aluminum Plates: ASTM B209, Alloy 6061-T6.

	C. Stainless Steel:
	1. Plates and Sheets: ASTM A240/A240M, Type 304L or Type 316 stainless steel.
	2. Submerged or Intermittently Submerged: Type 316 stainless steel.
	3. Non-submerged: Type 304L stainless steel.

	D. Stainless Steel Fasteners and Fittings: ASTM A 320/A 320M, Type 304L or Type 316 Stainless Steel.
	E. Zinc-coated Hardware: ASTM A153/A153M.

	2.2   MISCELLANEOUS METAL ITEMS
	A. Shop Assembly:
	1. Pre-assemble items in the shop to the greatest extent possible to minimize field-splicing and field-assembly of units at the Site. Disassemble units only to extent necessary for shipping and handling limitations. Clearly mark units for reassembly a...

	B. Steel Lintels:
	1. Provide loose structural steel lintels for openings and recesses in masonry walls and brick walls as specified or as shown.
	2. Weld adjoining members together to form a single unit, where shown or indicated.
	3. Provide not less than eight inches bearing at each side of openings, unless otherwise shown.
	4. Steel lintels to be installed in exterior walls shall be hot-dip galvanized and finish painted. Other steel lintels shall be painted.
	5. Surface preparation and painting shall conform to Section 09 91 00, Painting.
	6. Where lintels are not shown on the Drawings, provide lintels as specified in the following table. Provide other lintels where shown and of size indicated on the Drawings.

	C. Shelf Angles:
	1. Provide structural steel shelf angles of sizes shown, for attachment to concrete or masonry construction. Provide slotted holes to receive 3/4-inch bolts, spaced not more than six inches from ends and not more than 2.0 feet on centers, unless other...
	a. Provide galvanized shelf angles on outdoor construction.

	2. Provide wedge-type concrete inserts, complete with fasteners, for attachment of shelf angles to cast-in-place concrete.

	D. Bollards:
	1. Provide Schedule 80 galvanized steel pipe filled with concrete as shown on the Drawings. Paint as required in accordance with Section 09 91 00, Painting. Unless otherwise shown or specified, finish-paint bollard “Safety Yellow.”

	E. Miscellaneous Framing and Supports:
	1. Provide miscellaneous metal framing and supports that are not part of structural steel framework and are required to complete the Work.
	2. Fabricate miscellaneous units to sizes, shapes, and profiles shown on the Drawings or, if not shown, of required dimensions to receive adjacent grating, plates, tanks, doors, and other work to be retained by the framing.
	3. Except as otherwise shown, fabricate from structural shapes, plates, and bars, of all-welded construction using mitered corners, welded brackets, and splice plates and minimum number of joints for field connection.
	4. Cut, drill, and tap units to receive hardware and similar items to be anchored to the Work.
	5. Furnish units with integrally welded anchors for casting into concrete or building into masonry. Furnish inserts if units are to be installed after concrete is placed.
	a. Except as otherwise shown, space anchors, 2.0 feet on centers, and provide units the equivalent of 1.25-inch by 1/4-inch by eight-inch strips.
	b. Galvanize exterior miscellaneous frames and supports.
	c. Where shown or indicated, galvanize miscellaneous frames and supports that are not to be installed outdoors.

	6. Miscellaneous steel framing and supports shall be hot-dip galvanized and finish-painted, unless otherwise shown or indicated.

	F. Surface preparation and painting of galvanized surface shall conform to Section 09 91 00, Painting: Provide Type 316 stainless steel fasteners for aluminum fabrications and zinc-coated hardware for galvanized fabrications, unless otherwise shown or...
	G. Anchors and Expansion Anchors: Refer to Section 05 05 33, Anchor Systems.

	2.3   FINISHING
	A. Surface Preparation and Shop Priming: Perform surface preparation and apply primer coat to miscellaneous metal fabrications in the shop. Conform to surface preparation and shop priming requirements in Section 09 91 00, Painting.
	B. Galvanizing:
	1. Galvanizing of fabricated steel items shall comply with ASTM A123/A123M.
	2. Details of fabrication of steel items and assemblies to be hot-dip galvanized shall conform to recommendations of ASTM A384/A384M to minimize the potential for distortion.

	C. Aluminum Finish: Provide natural mill finish for aluminum Work unless otherwise shown or specified.

	2.4   SOURCE QUALITY CONTROL
	A. Tests and Inspections:
	1. Materials and fabrication procedures shall be subject to inspection and tests in the mill, shop, and field, conducted by a qualified inspection agency. Such inspections and tests will not relieve CONTRACTOR of responsibility for providing materials...



	PART 3 -  EXECUTION
	3.1   EXAMINATION
	A. Examine conditions under which the Work is to be performed and notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install miscellaneous metal fabrications accurately in location, alignment, and elevation, plumb, level, true, and free of rack, measured from established lines and levels. Brace temporarily or anchor temporarily in formwork where fabrications are ...
	B. Anchor securely as shown and as required for the intended use, using concealed anchors where possible.
	C. Fit exposed connections accurately together to form tight, hairline joints. Field-weld steel connections that are not to be exposed joints and cannot be shop-welded because of shipping size limitations. Comply with AWS D1.1/D1.1M, D1.2/D1.2M and D1...
	D. Protection of Aluminum from Dissimilar Materials:
	1. Coat surfaces of aluminum that will contact dissimilar materials such as concrete, masonry, and steel, in accordance with Section 09 91 00, Painting.




	05 56 00 - Metal Castings
	06 10 53 - Miscellaneous Rough Carpentry
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, material, tools, equipment, and incidentals as shown, specified, and required to furnish and install all miscellaneous rough carpentry Work.
	2. The Work also includes:
	a. Providing openings in miscellaneous rough carpentry to accommodate the Work under this and other Sections and building into miscellaneous rough carpentry items such as sleeves, anchorages, inserts and other items to be embedded in or penetrating mi...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Types of materials required include:
	a.
	a. Lumber for temporary protection.
	b. Lumber for temporary support.
	a.
	c. Miscellaneous accessories.
	a.
	d. Vapor barrier system.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before miscellaneous rough carpentry Work.
	1.
	1.
	1.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 05 05 33, Anchor Systems.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ALSC PS 20, American Softwood Lumber Standard.
	2. ASME B18.2.1 Square and Hex Bolts and Screws, Inch Series.
	3. ASME B18.6.1 Wood Screws, Inch Series.
	4. ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated        (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	5. ASTM D2898, Standard Practice for Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing
	6. ASTM D5516, Test Method for Evaluating the Flexural Properties of Fire-Retardant Treated Softwood Plywood Exposed to Elevated Temperatures.
	7. ASTM D5664, Test Method for Evaluating the Effects of Fire-Retardant Treatments and Elevated Temperatures on Strength Properties of Fire-Retardant Treated Lumber.
	8. ASTM D6305, Practice for Calculating Bending Strength Design Adjustment Factors for Fire-Retardant-Treated Plywood Roof Sheathing.
	9. ASTM D6841, Practice for Calculating Design Value Treatment Adjustment Factors for Fire-Retardant-Treated Lumber.
	10. AWPA M4, Care of Preservative Treated Wood Products.
	11. AWPA P5, Waterborne Preservatives.
	12. AWPA P17, Fire Retardant Formulations.
	13. AWPA T1, Use Category System: Processing and Treatment Standard.
	14. AWPA U1, Use Category System: User Specification for Treated Wood.
	15. APA E445S, Performance Standards and Policies for Structural-Use Panels (APA PRP-108).
	16. NIST PS-1, Construction and Industrial Plywood.
	1.
	1.
	1.
	17. National Lumber Grade Authority (NLGA), Standard Grading Rules for Canadian Lumber.
	18. Northeastern Lumber Manufacturers Association (NELMA), Standard Grading Rules for Northeastern Lumber.
	19. Southern Pine Inspection Bureau (SPIB), Standard Grading Rules for Southern Pine Lumber.
	20. West Coast Lumber Inspection Bureau (WCLIB), Standard Grading Rules.
	21. Western Wood Products Association (WWPA), Western Lumber Grading Rules.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with requirements of authorities having jurisdiction and the building code referred to in Section 01 42 00, References for size, spacing and attachment of wood members, unless more stringent requirements are shown or...
	B. Certifications:
	1. Pressure Treatment: For each type of pressure treatment specified, submit certification by wood treating plant stating chemicals and process used, and certifying conformance with applicable standards referenced in the Contract Documents.
	a. For water borne preservatives, include statement that moisture content of treated materials was reduced to maximum of 19 percent prior to shipment to the Site.

	2. Certificates of Grade: Where appearance of wood is important and grade marks will deface the Work, in lieu of grade markings on wood, submit certificates attesting that materials comply with grade requirements specified.


	1.4   SUBMITTALS
	A. Action Submittals; Submit the following:
	1. Shop Drawings:
	a. List of species and grade of lumber proposed for each use.
	b. Fastener schedule with location, size, material and type of each fastener to be used in the Work.


	A.
	A.
	A.
	A.
	A.
	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Lumber treater’s certification of compliance, in accordance with Paragraph 1.3.B.1 of this Section.
	b. Certificates of grade in accordance with Paragraph 1.3.B.2 of this Section.

	1.
	1.
	1.
	2. Tests and Evaluation Reports:
	a. For fire retardant treated structural panels, test data and design adjustment values in accordance with ASTM D5516 and ASTM D6305.
	b. For fire retardant treated lumber, test data and design adjustment in accordance with ASTM D5664 and ASTM D6841.

	3. Manufacturer’s Instructions:
	a. Chemical treatment manufacturer’s instructions for proper use of each type of treated material.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Handle treated materials in accordance with AWPA M4.
	2. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Keep materials dry during delivery and storage.
	2. Keep materials off ground using pallets, platforms, or other appropriate supports.  Protect materials from corrosion and deterioration.  Stack lumber, and provide air circulation within stacks.
	3. Comply with Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Lumber, General:
	1. Factory-mark each piece of lumber with type, grade, mill and grading agency.  Surfaces that will be exposed to view shall not have grade marks or other types of identifying marks.
	2. Nominal sizes are shown or indicated, unless otherwise shown or indicated in the Contract Documents.  Provide actual sizes as required by ALSC PS 20 for moisture content specified for each use.
	a. Provide dressed lumber, surfaced four sides (S4S), unless otherwise shown or specified.
	b. Provide seasoned lumber with 19 percent maximum moisture content at time of dressing.

	1. Provide the following grade and species:
	1.
	1.
	3.
	a. Construction Grade, for material up to and including four-inch wide.
	a. No. 2 or better for material greater than four-inch wide up to and including 12-inch wide.
	a.
	a.
	b.
	a.
	a.
	a.
	c. Southern Pine, SPIB.

	1.
	1.
	1. Lumber for Protection and Temporary Support: Size and grades to conform to Laws and Regulations, including OSHA.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4.

	B. Vapor Barrier:
	1. Provide reinforced rubber, modified high density polyethylene vapor barrier with perm rating of 0.045 maximum.  Provide maximum widths to minimize field seaming.
	1. Provide adhesive, tapes and flashings as recommended by vapor barrier manufacturer, of type that maintains perm rating of entire vapor barrier installation
	1.
	1.
	2.
	3. Products and Manufacturers: Provide one of the following:
	a. Rufco SS-300 Vapor Retarder and Adhesives by Raven Industries, Inc.
	b. Or equal.


	C. Fasteners and Anchorages:
	1.
	1.
	1.
	1. Fasteners exposed to the weather as well as fasteners embedded in, or in contact with, preservative treated wood shall be hot-dip galvanized.
	1.
	1.
	1.
	2. Fasteners for fire retardant-treated lumber exposed to the weather shall be copper alloy.
	3. Common wire nails shall conform to ASTM F1667.
	4. Wood screws shall conform to ASME B18.6.1.
	5. Lag screws and lag bolts shall conform to ASME B18.2.1.
	6. Anchorage devices shall conform to Section 05 05 33, Anchor Systems.
	7. Use joist hangers, framing anchors and clips where shown or specified.
	a. Joist hangers shall be steel, zinc coated, sized to fit the supporting member, of sufficient strength to develop full strength of the supported member in accordance with applicable building code, and furnished complete with special nails required b...
	b. Framing anchors shall be hot-dip galvanized steel conforming to ASTM A653/A653M, Z275 G90.  Steel shall not be lighter than 18-gage.  Use special nails furnished by manufacturer for nailing.
	c. Clips shall consist of hot-dip galvanized conforming to ASTM A653/A653M, Z275 G90 steel angles, minimum 3/16-inch thick.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and supporting structure and conditions under which miscellaneous rough carpentry Work will be installed and notify ENGINEER in writing of conditions detrimental to proper completion of the Work.  Do not proceed with installa...

	3.2   INSTALLATION
	A. Coordination: Fit miscellaneous rough carpentry Work to other Work and work under other contracts, as applicable, and scribe and cope as required for accurate fit.  Correlate location of furring, nailers, blocking, grounds and similar supports to a...
	B. General:
	1. Discard units of material with defects that might impair quality of the Work, and units too small to fabricate the Work with minimum joints or optimum joint arrangement.
	2. Set miscellaneous rough carpentry Work accurately to required levels and lines, with members plumb and true, accurately cut and fitted.
	3. Securely attach miscellaneous rough carpentry Work to substrates by anchoring and fastening as shown and indicated in the Contract Documents.  Countersink nail heads on exposed miscellaneous rough carpentry Work and fill holes.  Make tight connecti...
	4. Install fasteners without splitting of wood, pre-drill as required and for masonry anchors fastened to wood stud wall framing.

	C. Wood Grounds, Nailers, and Blocking:
	1. Provide where shown or indicated, and where required for attachment of other construction.  Form to shapes as shown or indicated and cut as required for true line and level of Work to be attached.  Coordinate location with other work involved.
	2. Attach substrates as required to support applied loading.  Countersink bolts and nuts flush with surfaces, unless otherwise shown or indicated.
	3. Provide permanent grounds of dressed, preservative-treated, key-bevelled lumber not less than 1.5-inch wide and of thickness required to bring face of ground to exact thickness of finish material involved.  Remove temporary grounds when no longer r...

	D. Plywood, General:
	1. Install in accordance with the Contract Documents and requirements of authorities having jurisdiction.
	2. Allow for installed clearances between individual plywood panels as specified by plywood manufacturer.  Provide 1/4-inch space at panel edge joints and 1/8-inch space at panel end joints, unless otherwise recommended by manufacturer.
	3. Install plywood with long dimension across supports.

	A.
	A.
	E. Vapor Barrier:
	1. Install vapor barrier over entire interior room-side surfaces of exterior gypsum board perimeter walls, and over entire interior room-side surface plane of bottom of ceiling joists.
	2. Install in accordance with manufacturer’s written recommendations and using all taped joints and all taped fastener location to maintain perm rating of entire installed system in accordance with the Contract Documents.




	06 40 23 - Interior Architectural Woodwork
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, material, tools, equipment, and incidentals as shown, specified, and required to furnish and install all interior architectural woodwork Work.
	1. CONTRACTOR shall provide all labor, material, tools, equipment, and incidentals as shown, specified, and required to furnish and install all interior architectural woodwork Work.
	2. The Work also includes:
	2. The Work also includes:
	a. Providing openings in interior architectural woodwork to accommodate the Work under this and other Sections and building into interior architectural woodwork items such as sleeves, anchorages, inserts and other items to be embedded in or penetratin...
	a. Providing openings in interior architectural woodwork to accommodate the Work under this and other Sections and building into interior architectural woodwork items such as sleeves, anchorages, inserts and other items to be embedded in or penetratin...

	3. Extent of interior architectural woodwork is shown or indicated.
	3. Extent of interior architectural woodwork is shown or indicated.
	4. Types of materials required include:
	4. Types of materials required include:
	a. Plastic-laminate cabinets.
	a. Plastic-laminate cabinets.
	b. Plastic-laminate countertops.
	b. Plastic-laminate countertops.
	c. Closet and utility shelving.
	c. Closet and utility shelving.
	d. Shop finishing of interior woodwork.
	d. Shop finishing of interior woodwork.


	B. Coordination:
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before interior architectural woodwork Work.
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before interior architectural woodwork Work.

	C. Related Sections:
	C. Related Sections:
	1. Section 05 05 33, Anchor Systems.
	1. Section 05 05 33, Anchor Systems.
	2. Section 06 10 53, Miscellaneous Rough Carpentry
	2. Section 06 10 53, Miscellaneous Rough Carpentry


	1.2   REFERENCES
	1.2   REFERENCES
	A. References: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	A. References: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. Woodwork Institute (WI), Architectural Woodwork Standards.
	1. Woodwork Institute (WI), Architectural Woodwork Standards.


	1.3    DEFINITIONS
	1.3    DEFINITIONS
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.
	A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing woodwork items unless concealed within other construction before woodwork installation.

	1.4   QUALITY ASSURANCE
	1.4   QUALITY ASSURANCE
	A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork with sequence-matched wood veneers.
	B. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for production of interior architectural woodwork with sequence-matched wood veneers.
	C. Quality Standard: Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	C. Quality Standard: Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards" for grades of interior architectural woodwork indicated for construction, finishes, installation, and other requirements.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.
	1. Provide AWI Quality Certification Program labels and certificates indicating that woodwork, including installation, complies with requirements of grades specified.

	D. Fire-Test-Response Characteristics: Where fire-retardant materials or products are indicated, provide materials and products with specified fire-test-response characteristics as determined by testing identical products per test method indicated by ...
	D. Fire-Test-Response Characteristics: Where fire-retardant materials or products are indicated, provide materials and products with specified fire-test-response characteristics as determined by testing identical products per test method indicated by ...

	1.5   SUBMITTALS
	1.5   SUBMITTALS
	A. Action Submittals; Submit the following:
	A. Action Submittals; Submit the following:
	1. Product Data: For manufacturer’s data for each type of product indicated.
	1. Product Data: For manufacturer’s data for each type of product indicated.
	a. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.
	a. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.

	2. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components
	2. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components
	a. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections
	a. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking and reinforcement specified in other Sections

	3. Samples:
	3. Samples:
	a. Provide Sample of each fastener tagged for use in the Work.
	a. Provide Sample of each fastener tagged for use in the Work.
	b. Shop-applied transparent finishes
	b. Shop-applied transparent finishes
	c. Shop-applied opaque finishes.
	d. Plastic laminates.
	c. Shop-applied opaque finishes.
	c. Shop-applied opaque finishes.
	d. Plastic laminates.
	e. PVC edge material.
	e. PVC edge material.
	f. Solid-surfacing materials
	f. Solid-surfacing materials


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Product Certification: For each type of product, signed by product manufacturer.
	1. Product Certification: For each type of product, signed by product manufacturer.
	2. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.
	2. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program certificates.


	1.6   DELIVERY, STORAGE AND HANDLING
	1.6   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	A. Packing, Shipping, Handling, and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work. Deliver anchorage products that are to be embedded in concrete or masonry in ample time to prevent delaying the Work.
	1. Deliver products to Site to ensure uninterrupted progress of the Work. Deliver anchorage products that are to be embedded in concrete or masonry in ample time to prevent delaying the Work.
	2. Handle treated materials in accordance with AWPA M4.
	2. Handle treated materials in accordance with AWPA M4.
	3. Comply with Section 01 65 00, Product Delivery Requirements.
	3. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	B. Storage and Protection:
	1. Keep materials dry during delivery and storage.
	1. Keep materials dry during delivery and storage.
	2. Keep materials off ground using pallets, platforms, or other appropriate supports. Protect materials from corrosion and deterioration. Stack lumber, and provide air circulation within stacks.
	2. Keep materials off ground using pallets, platforms, or other appropriate supports. Protect materials from corrosion and deterioration. Stack lumber, and provide air circulation within stacks.
	3. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.
	3. Do not deliver woodwork until painting and similar operations that could damage woodwork have been completed in installation areas.
	4. Comply with Section 01 66 00, Product Storage and Handling Requirements.
	4. Comply with Section 01 66 00, Product Storage and Handling Requirements.


	1.7  WARRANTY
	1.7  WARRANTY

	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	2.1   MANUFACTURERS
	a. Product and Manufacturer Casework: Provide one of the following:
	a. Product and Manufacturer Casework: Provide one of the following:
	1. TMI Systems Design Corporation.
	1. TMI Systems Design Corporation.
	2. Or Equal.
	2. Or Equal.
	B. Product and Manufacturer Laminate: Provide one of the following:
	B. Product and Manufacturer Laminate: Provide one of the following:
	1. Formica Corporation.
	1. Formica Corporation.
	2. Wilsonart International.
	2. Wilsonart International.
	3. Or Equal.
	3. Or Equal.
	2.2  MATERIALS
	A. General: Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.

	2.2  MATERIALS
	2.2  MATERIALS
	A. General: Provide materials that comply with requirements of AWI's quality standard for each type of woodwork and quality grade specified, unless otherwise indicated.
	B. Core Materials: Particleboard up to 7/8 inch thick: Industrial Grade average 47-pound density particleboard, ANSI A 208.1-2009, M-2 requirements.
	B. Core Materials: Particleboard up to 7/8 inch thick: Industrial Grade average 47-pound density particleboard, ANSI A 208.1-2009, M-2 requirements.
	C. Decorative Laminates: GREENGAURD Indoor Air Quality Certified.
	C. Decorative Laminates: GREENGAURD Indoor Air Quality Certified.
	D. Laminate Color Selection: Maximum 1 color per unit face and 5 colors per project.
	D. Laminate Color Selection: Maximum 1 color per unit face and 5 colors per project.
	E. Edging Materials:
	E. Edging Materials:
	1. 1mm PVC banding, machine applied.
	1. 1mm PVC banding, machine applied.


	2.3  CABINET HARDWARE AND ACCESSORIES
	2.3  CABINET HARDWARE AND ACCESSORIES
	A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets.
	A. General: Provide cabinet hardware and accessory materials associated with architectural cabinets.
	B. Hinges:
	B. Hinges:
	1. Concealed 120-degree swing, self-closing, clip-on style.
	1. Concealed 120-degree swing, self-closing, clip-on style.
	a. Doors up to 34 inches in height have 2 hinges per door.
	a. Doors up to 34 inches in height have 2 hinges per door.
	b. Doors 35 inches to 62 inches in height have 3 hinges per door.
	b. Doors 35 inches to 62 inches in height have 3 hinges per door.

	C. Pulls:
	C. Pulls:
	D. Drawer Slides: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter 5 inches long, 2-1/2 inches deep, and 5/16 inch in diameter.
	D. Drawer Slides: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter 5 inches long, 2-1/2 inches deep, and 5/16 inch in diameter.
	E. Adjustable Shelf Supports:
	E. Adjustable Shelf Supports:
	A.
	A.
	F. Sliding Door Track: Anodized aluminum double channel.
	F. Sliding Door Track: Anodized aluminum double channel.
	G. Coat Rods: 1 inch diameter, 14-gauge chrome plated steel installed in captive mounting hardware.
	G. Coat Rods: 1 inch diameter, 14-gauge chrome plated steel installed in captive mounting hardware.
	H. File Suspension System: Extruded molding integral with top of drawer box sides to accept standard hanging file folders.
	H. File Suspension System: Extruded molding integral with top of drawer box sides to accept standard hanging file folders.
	I. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	I. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18 for BHMA finish number indicated.
	1. Dark, Oxidized, Satin Bronze, Oil Rubbed: BHMA 613 for bronze base; BHMA 640 for steel base; match Architect's sample.
	1. Dark, Oxidized, Satin Bronze, Oil Rubbed: BHMA 613 for bronze base; BHMA 640 for steel base; match Architect's sample.
	2. Bright Brass, Clear Coated: BHMA 605 for brass base; BHMA 632 for steel base.
	2. Bright Brass, Clear Coated: BHMA 605 for brass base; BHMA 632 for steel base.
	3. Satin Brass, Blackened, Bright Relieved, Clear Coated: BHMA 610 for brass base; BHMA 636 for steel base.
	3. Satin Brass, Blackened, Bright Relieved, Clear Coated: BHMA 610 for brass base; BHMA 636 for steel base.
	4. Satin Chromium Plated: BHMA 626 for brass or bronze base; BHMA 652 for steel base.
	4. Satin Chromium Plated: BHMA 626 for brass or bronze base; BHMA 652 for steel base.
	5. Bright Chromium Plated: BHMA 625 for brass or bronze base; BHMA 651 for steel base.
	5. Bright Chromium Plated: BHMA 625 for brass or bronze base; BHMA 651 for steel base.
	6. Satin Stainless Steel: BHMA 630
	6. Satin Stainless Steel: BHMA 630


	2.4   Fabrication
	2.4   Fabrication
	A. Fabricate casework, countertops and related products to dimensions, profiles, and  details shown.
	A. Fabricate casework, countertops and related products to dimensions, profiles, and  details shown.
	B. All casework panel components must go through a supplemental sizing process  after cutting,  producing a panel precisely finished in size and square to within  0.010 inches, ensuring strict dimensional quality and structural integrity in the  final...
	B. All casework panel components must go through a supplemental sizing process  after cutting,  producing a panel precisely finished in size and square to within  0.010 inches, ensuring strict dimensional quality and structural integrity in the  final...
	C. Cabinet body construction:
	C. Cabinet body construction:
	2.5  DECORATIVE LAMINATE COUNTERTOPS:
	2.5  DECORATIVE LAMINATE COUNTERTOPS:
	A. Core: All countertops: 1-1/8 inch thick ANSI a208.1-1993 m-2 particleboard. .
	A. Core: All countertops: 1-1/8 inch thick ANSI a208.1-1993 m-2 particleboard. .
	B. Surface: high-pressure decorative HGS/HGP laminate with balanced backer sheeting.
	B. Surface: high-pressure decorative HGS/HGP laminate with balanced backer sheeting.
	C. Exposed edges, except applied backsplash: 1-1/4 inch red oak bullnose material finish.
	C. Exposed edges, except applied backsplash: 1-1/4 inch red oak bullnose material finish.
	D. Exposed edges of applied backsplash: HGS high-pressure decorative laminate.
	D. Exposed edges of applied backsplash: HGS high-pressure decorative laminate.
	E. All countertops joints must be dry fit at the factory to check for consistency in color from one panel to the other and overall finished panel thickness, resulting in a high quality product easy to install.
	E. All countertops joints must be dry fit at the factory to check for consistency in color from one panel to the other and overall finished panel thickness, resulting in a high quality product easy to install.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Contractor and his installer shall examine the substrates and supporting structure and the conditions under which the casework Work is to be installed, and notify Engineer in writing of the conditions detrimental to the Work. Do not proceed wit...
	A. Contractor and his installer shall examine the substrates and supporting structure and the conditions under which the casework Work is to be installed, and notify Engineer in writing of the conditions detrimental to the Work. Do not proceed wit...

	3.2   INSTALLATION
	A. Cut out counters and install sinks specified. Set in mastic or sealant for water tight installation.

	3.2   INSTALLATION
	3.2   INSTALLATION
	A. Cut out counters and install sinks specified. Set in mastic or sealant for water tight installation.
	B. Install casework in accordance with manufacturer's instructions and final shop drawings.
	B. Install casework in accordance with manufacturer's instructions and final shop drawings.
	C. Use toggle bolts or adjustable casework anchors for fastening wall casework to walls.
	C. Use toggle bolts or adjustable casework anchors for fastening wall casework to walls.
	D. Use toggle bolts, expansion anchors, wood screws or other suitable fastener for securely fastening blocking to walls.
	D. Use toggle bolts, expansion anchors, wood screws or other suitable fastener for securely fastening blocking to walls.
	E. Units shall be mounted plumb and in alignment, with countertops mounted dead level.
	E. Units shall be mounted plumb and in alignment, with countertops mounted dead level.
	F. Provide concealed shims, fasteners, bracing, blocking and other miscellaneous material required to complete installation.
	F. Provide concealed shims, fasteners, bracing, blocking and other miscellaneous material required to complete installation.
	G. Installed work shall be securely fastened to walls or floors.
	G. Installed work shall be securely fastened to walls or floors.
	H. Securely fasten tops to base units.
	H. Securely fasten tops to base units.
	I. Apply fillet of caulking to cover joint between back splashes and wall, and between countertops and walls.
	I. Apply fillet of caulking to cover joint between back splashes and wall, and between countertops and walls.

	3.3   ADJUSTING
	3.3   ADJUSTING
	A. Check and adjust operating hardware on doors, drawers, and moving parts.
	A. Check and adjust operating hardware on doors, drawers, and moving parts.
	B. Replace defective hardware.
	B. Replace defective hardware.
	C. Repair damaged and defective room casework units and countertops wherever possible to eliminate functional or visual defects; where not possible to repair properly, replace defective work.
	C. Repair damaged and defective room casework units and countertops wherever possible to eliminate functional or visual defects; where not possible to repair properly, replace defective work.

	3.4   CLEANING
	3.4   CLEANING
	A. At completion of installation, remove protective coverings and clean surfaces.
	A. At completion of installation, remove protective coverings and clean surfaces.
	B. Use only those solvents or detergents for cleaning as approved by manufacturer of surface materials.
	B. Use only those solvents or detergents for cleaning as approved by manufacturer of surface materials.



	07 19 16 - Silate Water Repellants
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install silate water repellents.
	2. Extent of surface-applied silate water repellents includes all exterior split-face concrete unit masonry.
	3. Types of silate water repellents required include:
	a. Liquid, colorless, non-gloss-producing, VOC-compliant, applied water repellent.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before silate water repellants Work.
	1.
	1.
	1.
	1.
	2. Coordinate water repellant provided with sealant.  Water repellant and sealant shall be compatible with each other.

	A. Related Sections:
	A.
	A.
	C.
	1. Section 04 00 05, Masonry.


	1.2   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer:
	a. Water repellant applicator shall be acceptable to or licensed by water repellant manufacturer and shall be regularly-engaged in installing water repellant products and work similar to the Work required under this Section.


	B. Component Supply and Compatibility:
	1. Provide all water repellants of each type required produced by one manufacturer.
	1.
	1.
	1.
	1.
	1.

	C. Mock-up:
	1. Prior to installing materials required under this Section, apply silate water repellant to area acceptable to ENGINEER on mock-up up required under Section 04 22 00, Concrete Units Masonry.
	2. Mock-up shall indicate, relative to silate water repellants, proposed range of color change, surface sheen, and workmanship to be expected in the completed Work.  Obtain ENGINEER’s approval of visual qualities of mock-up before starting unit masonr...
	3. Provide as many mock-up panels as required to obtain ENGINEER’s approval.
	4. Water repellant application that does not comply with standards approved on mock-up panels shall be removed and reapplied to comply with the Contract Documents.


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s literature and specifications on products proposed for use. Indicate VOC emissions of materials.
	b. Detailed chemical analysis and test results of previously-performed tests of materials required under this Section applied to surfaces identical to, or similar to, those to which silate water repellants will be applied for the Project.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Manufacturer's certification indicating silate water repellent complies with or exceeds requirements of the Contract Documents.

	2. Supplier’s Instructions:
	a. Manufacturer’s instructions for handling, storing, and shelf-life.
	b. Manufacturer's instructions for methods and application procedures.

	3. Qualifications Statements:
	a. Installer: Submit copy of manufacturer’s acceptance of installer and installer’s record of experience in work similar to that required under this Section.



	1.4   DELIVERY, STORAGE, AND HANDLING
	A. Comply with manufacturer's instructions for handling, storing, and shelf-life.

	1.5   SITE CONDITIONS
	A. Environmental Conditions for Installation:
	1. Comply with manufacturer’s installation instructions regarding required temperature of surface to which material is applied.
	2. Do not apply water repellant when ambient air temperature is lower than 50 degrees F.
	3. Do apply materials when ice or frost covers the substrate.
	4. Do apply materials when ambient temperature of surface exceeds 100 degrees F.
	5. Do apply materials in rainy conditions or when heavy rain is expected with four hours after application.



	PART 1 -  Maintain ambient temperature above 20 degrees F during 24 hours after installation.
	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	A.
	A.
	A.
	A. Products and Manufacturers: Provide one of the following:
	1. Protectosil Chem-Trete BSM 40 VOC, by Evonik Degussa Corporation.
	2. Prime-A-Pell Plus Series 662, by Tnemec Company, Inc.
	1. Or equal.
	1.
	1.
	1.
	3.


	2.2   MATERIALS
	A. Chemical Bonding Water Repellants Without Silicone Resin:
	1. Provide silane solution, with or without diffused quartz carbide; colorless, and VOC-compliant.
	2. When dry, water repellant shall be colorless and without gloss.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine under which the Work will be performed.  Notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Verify that surfaces to receive water-repellent are clean, and free of efflorescence, stains, oil, grease, and other foreign matter detrimental to application.
	C. Verify that required sealants have been installed in areas to receive water repellant.

	3.2   PREPARATION
	A. Protection of Adjacent Surfaces:
	1. Protect adjacent surfaces that will not receive silate water repellents.  When applied or splashed onto surfaces not required to receive water repellents, remove immediately, using method recommended by water repellant manufacturer.  Maintain clean...

	B. Surface Preparation:
	1. Remove loose particles and foreign matter.  Remove grease and oil using solvent, effective alkaline cleaner, or detergent as instructed by water repellant manufacturer.  Scrub surfaces with water.
	2. Surfaces shall be dry prior to applying water repellant.


	3.3  APPLICATION
	A. Provide water repellants in accordance with water repellant manufacturer's instructions and recommendations.
	B. Apply in two continuous, uniform coats as recommended by water repellant manufacturer.  Allow to dry between coats as recommended by water repellant manufacturer.
	C. Protect materials in vicinity of application.  During windy conditions, do not apply water repellant by spraying.  When plants and other flora receive water repellant coating, immediately remove water repellant from plants and flora by washing.

	3.4   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Spray Test: After water repellent has dried, spray with water the surfaces to which water repellant was applied.  After surfaces have adequately dried, inspect for signs of water adsorption in presents of ENGINEER, and reapply water repellant to ar...




	07 21 05 - Building Insulation
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install building insulation.
	2. Extent of each type of building insulation is shown and indicated in the Contract Documents.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before building insulation Work.
	1.
	1.
	1.
	1.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1  REFERENCES
	1.1
	1.1
	1.2
	A. Standards referenced in this Section are:
	1. ASTM C177, Test Methods for Steady-State Heat Flux Measurements and Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus.
	2. ASTM C203, Test Method for Breaking Load and Flexural Properties of Block-Type Thermal Insulation.
	3. ASTM C236, Test Methods for Steady-State Thermal Performance of Building Assemblies by Means of a Guarded Hot Box.
	4. ASTM C272, Test Method for Water Absorption of Core Materials for Structural Sandwich Constructions.
	5. ASTM C303, Test Method for Dimensions and Density of Preformed Block and Board-Type Thermal Insulation.
	6. ASTM C518, Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
	7. ASTM C520, Test Methods for Density of Granular Loose Fill Insulation.
	8. ASTM C531, Test Method for Linear Shrinkage and Coefficient of Thermal Expansion of Chemical-Resistant Mortars and Monolithic Surfacings.
	9. ASTM C549, Specification for Perlite Loose Fill Insulation.
	10. ASTM C553, Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.
	11. ASTM C578, Specification for Rigid, Cellular Polystyrene Thermal Insulation.
	12. ASTM C612, Specification for Mineral Fiber Block and Board Thermal Insulation.
	13. ASTM C665, Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing.
	14. ASTM C764, Specification for Mineral Fiber Loose-Fill Thermal Insulation.
	15. ASTM D696, Test Method for Coefficient of Linear Thermal Expansion of Plastics between -30 Degrees C and 30 Degrees C with a Vitreous silica dilatometer.
	16. ASTM D1621, Test Method for Compressive Properties of Rigid Cellular Plastics.
	17. ASTM D2126, Test Method for Response of Rigid Cellular Plastics to Thermal and Humid Aging.
	18. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	19. ASTM E96, Test Methods for Water Vapor Transmission of Materials.
	20. ASTM E119, Test Methods for Fire Tests of Building Construction and Materials.
	21. UL 1479, Fire Tests of Through-Penetration Firestops.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturers:
	a. Obtain building insulations, requiring hydrochlorofluorocarbon blowing agent from manufacturer(s) that manufacture product required using blowing agent acceptable for use until the year 2020 and complying in all respects with Copenhagen Amendments ...
	b. Manufacturer shall provide complete technical services including preparation and review of Shop Drawings and submittals, installation methods, and proposed detailing for the Work.

	1.
	1.
	1.
	1.
	2. Installer: Engage single installer for each type of building insulation. Each installer shall be skilled, trained, and have record of successful experience in applying and installing each product, and possess successful record of performing work in...
	a. Names and telephone numbers of owner and architect or engineer responsible for each project.
	b. Approximate contract cost of the building insulation system installed.
	c. Quantity (area) of building insulation installed.



	1.1        Regulatory Requirements: Comply with code interpretations by authorities having jurisdiction at the Site.
	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing extent of the building insulation Work and all details required for the Work, referencing system components provided as Samples.
	a.
	a.
	a.
	b. Complete selection of fire stop manufacturer’s recommended systems for each condition and kind of penetration encountered in the Work. Coordinate with equipment manufacturers for required number and kind of penetrations through fire-rated constr...

	2. Product Data:
	a. Material specifications and general recommendations from building insulation manufacturer for each type of building insulation product. Include manufacturer’s data substantiating that materials comply with Contract Documents.
	a. Test Reports: Copies of reports of tests on materials being furnished or previously-manufactured, identical materials verifying compliance with physical properties and environmental features specified in the Contract Documents. When requested by EN...
	a.
	a.
	a.
	a.
	a.
	b.


	A. Informational Submittals: Submit the following:
	A.
	A.
	B.
	1. Certificates: Certificate from manufacturer stating that manufacturer of foam-type rigid board insulation has used an environmentally safe blowing agent complying with specified requirements.
	1. Manufacturer’s Instructions: Manufacturer’s installation instructions. Indicate by copy of transmittal form that installer has received copy of manufacturer's installation instructions.
	1.
	1.
	1.
	2.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Delivery and Handling of Materials:
	1. Do not deliver insulation materials to the Site before the time of installation.
	2. Deliver materials in sufficient quantities to allow uninterrupted continuity of the Work.
	3. Handle materials carefully to avoid damage and breakage or compressing of boards to less than their specified thickness, or other damage.
	4. Handle materials in manner that prevents inclusion of foreign materials.
	5. Conform to Section 01 65 00, Product Delivery Requirements.

	B. Storage of Materials:
	1. Store materials in dry, enclosed area, off ground and away form possible contact with water, ice, and snow.
	2. Prevent damage to materials during storage, including minimizing the time materials are stored at the Site before being incorporated into the Work. Store only sufficient quantity of building insulation materials at the Site required for continuous ...
	3. Conform to Section 01 66 00, Product Storage and Handling Requirements.


	1.6   SITE CONDITIONS
	A. Environmental Conditions:
	1. Complete the installation and concealment of building insulation materials as rapidly as possible to avoid damage from adjacent construction operations and adverse weather conditions.
	2. Install building insulations when weather and temperature conditions comply with building insulations manufacturers’ written recommendations.
	3. Install building insulations when damaging environmental condition are not forecasted for the time when exposed systems materials components would be exposed to potential damage from the elements.
	1.
	1.
	1.
	1.
	1.
	4. Protect building insulation Work from precipitation, frost, and direct sunlight.
	5. Do not apply pressure-sensitive tape when temperature is below 35 degrees F or above 110 degrees F.
	6. Record decisions, conditions, and agreements to proceed with the Work when weather conditions may be unfavorable. State reasons for proceeding, along with names of persons involved, and changes or revisions (if any), if required, to allow the Work ...


	1.7  . Scheduling
	A. Proceed with building insulation Work when preceding Work is ready to receive the Work of this Section.
	B. Proceed with building insulation and associated Work after curbs, blocking, substrate board, nailer strips, vents, drains and other projections through the substrates have been installed, and when substrate construction and framing of openings is ...
	C. Proceed with and complete the Work when materials, equipment and tradesmen required for the installation of building insulation and backfilling operations are at the Site and ready to follow with the Work in manner that does not leave the Work vul...
	D. Do not advance installation of building insulation beyond that necessary for proper sequencing of the Work. Do not advance the Work when there is no proper and secure protection from damaging weather and construction activities.


	PART 1 -
	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Performance Criteria:
	1. Thermal Conductivity: Thicknesses shown are for thermal conductivity, k-value at 75 degrees F, specified for each material.
	1. Provide adjusted thicknesses based on thicknesses shown or specified for building insulations, as required to comply with required thermal resistances for material having different thermal conductivity.
	1.
	1.
	2.


	1.1   MATERIALS
	1.1
	1.1
	2.2
	A. Glass Fiber Insulations: Provide the following types:
	A.
	A.
	A.
	1. General: Provide insulations formed from glass fibers and resinous binders fabricated into flexible blankets, semi-rigid and rigid sheets complying with ASTM C665, ASTM C553, and ASTM C612.
	1.
	1.
	1.
	1.
	2. Unfaced Batt Insulation: Provide unfaced thermal batt insulation complying with ASTM C665, Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C518: 0.33 Btu/inch/hour/square foot/degree F maximum.
	2) Density, ASTM C303: 1.5 pounds per cubic foot (pcf).
	3) Flame Spread, ASTM E84: 25 maximum.
	4) Smoke Developed, ASTM E84: 50 maximum.

	a.
	a.
	a.
	b. Thickness: 3.5 inches,minimum.
	a.
	a.
	a.
	c. Width: 24 inches.
	d. Products and Manufacturers: Provide one of the following:
	1) Unfaced Thermal Batt Insulation by Owens-Corning Fiberglass Corporation.
	2) Unfaced Thermal Batt Insulation by Johns Manville.
	1) Or equal.
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	3)



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Foam Plastic Insulations: Provide the following types:
	A.
	A.
	B.
	1. General: Rigid, closed-cell, thermally stabilized, extruded, hydrochlorofluro-carbon blown, foam board insulation consisting of 100 percent virgin extruded polystyrene modified resin complying with ASTM C578.
	2. Provide blowing agent with lowest available ozone depletion potential, such as HCFC-142b or better. HCFC-141b is not acceptable.
	1.
	1.
	1.
	3. Perimeter Foundation Insulations: Provide very high-load-resisting, rigid foam board insulation complying with ASTM C578, Type VI.
	a. Physical Properties: Provide the following:
	1) Thermal Conductivity (k), ASTM C177 and ASTM C518: 0.20 Btu/inch/hour/square foot/degree F.
	2) Compressive Strength (psi at five percent deformation) ASTM D1621: 40 psi minimum.
	3) Flexural Strength, ASTM C203: 60 psi minimum.
	4) Coefficient of Thermal Expansion, ASTM D696: 3.5x10^5 inches/inch/degree F.
	5) Water Absorption, ASTM C272: Less than 0.1 percent by volume maximum.
	6) Water Vapor Permeance, ASTM E96: 0.3 to 0.8 perms/inch maximum.
	7) Flame Spread, ASTM E84: Five.
	8) Smoke Developed, ASTM E84: 165 maximum.

	a.
	a.
	a.
	b. Thickness: one layers each two inches thick.
	c. Width: 2.0 feet.
	d. Length: 8.0 feet.
	e. Products and Manufacturers: Provide one of the following:
	1) STYROFOAM 40 HIGH LOAD by the Dow Chemical Company.
	2) Foamular 400 by Owens-Corning Fiberglass Corporation.
	3) Or equal.


	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Preformed Concrete Masonry Unit Core Insulation: Provide individually molded expanded polystyrene core insulation complying with ASTM C236, and ASTM C578, Standard Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C177: 0.26 Btu/inch/hour/square foot/degree F.
	2) Density, ASTM C303: 0.90 to 1.14 pounds per cubic foot (pcf) minimum.
	3) Compressive Strength (psi at 5 percent deformation), ASTM D1621: 10 to 13 pcf.
	4) Water Vapor Transmission, ASTM E96: 1.4 perm/inch.
	5) Dimensional Stability: ASTM D2126: 0.55 percent maximum.
	6) Flame Spread, ASTM E84: Five maximum.
	7) Smoke Development, ASTM E84: 130 maximum.

	b. Products and Manufacturers: Provide one of the following:
	1) Korfil Standard U-Shaped Block Insulation by Concrete Block Insulating Systems, Inc, Division of W. R. Grace Construction Products, Inc.
	2) Blocfil by Blocfil Company, Division of Patek Investment Corporation.
	1) Or equal.
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	1)
	3)


	5. Sound Attenuation Fire Blanket Insulation: Provide insulation containing non-asbestos, non-combustible compounds of spun mineral fiber felt formed into flexible, resilient blankets complying with ASTM C665, Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C518: 0.27 Btu/inch/hour/square foot/degree F.
	1) Density, Manufacturer’s Certified Test: 2.5 pounds per cubic foot (pcf).
	1)
	1)
	2)

	a. Thickness: three inches.
	a.
	a.
	b.
	c. Width: 16 inches.
	d. Products and Manufacturers: Provide one of the following:
	1) Thermafiber SAFB Batts by USG Interiors, Inc.
	2) Sound Control Fire Blankets by Fibrex, Inc.
	3) Or equal.


	1.
	1.
	1.
	6. Safing Insulation: Provide unfaced semi-rigid non-asbestos, non-combustible blankets composed of compounds of spun mineral fiber felt, complying with ASTM C665, Type I.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C518: 0.25 Btu/inch/hour/square foot/degree F.
	2) Density, Manufacturer’s Certified Test: Four pounds per cubic foot (pcf).
	3) Flame Spread, ASTM E84: 15 maximum.
	4) Smoke Developed, ASTM E84: Five maximum.
	5) Fire Resistance Rating, ASTM E119: Three hours.

	b. Thickness: Four inches.
	c. Width: 2.0 feet.
	d. Products and Manufacturers: Provide one of the following:
	1) Thermafiber Safing Insulation by USG Interiors, Inc.
	2) FBX Safing Insulation by Fibrex, Inc.
	3) Or equal.



	A. Loose Granular Perlite Insulations: Provide the following:
	A.
	A.
	C.
	1. Loose Fill Insulation: Provide inert asbestos-free volcanic glass-like perlite aggregates expanded by special heat process and treated with non-flammable silicone complying with ASTM C549.
	a. Physical Properties:
	1) Thermal Conductivity (k), ASTM C549: 0.37 Btu/inch/hour/square foot/degree F.
	2) Density, ASTM C520: Five to eight pounds per cubic foot (pcf).
	3) Flame Spread, ASTM E84: Zero.
	4) Fuel Contributed, ASTM E84: Zero.
	5) Smoke Development, ASTM E84: Zero.

	b. Products and Manufacturers: Provide one of the following:
	1) Permalite by Grefco, Inc.
	1) Or equal.
	1)
	1)
	2)



	D. Fire-Stop Sealants and Other Fire-Stop System Components: Provide the following:
	1. Complete selection of fire-stop manufacturer’s recommended silicone rubber fire-stop systems. Provide complete systems complying with UL 1479 with two- or three-hour fire rating. Provide equal fire protection as provided by fire-rating of construct...
	2. Provide multiple component systems coordinated to meet actual conditions encountered in the Work and as recommended by fire-stop manufacturer. In addition to providing fire resistance, fire-stop systems shall also be gas and watertight.
	3. Products and Manufacturers: Provide one of the following:
	a. 3M Fire Stop Systems by 3M, Inc.
	b. Or equal.


	A. Miscellaneous Materials and Accessories: Provide the following:
	A.
	A.
	E.
	1. Adhesive for Bonding Insulation: Type recommended by insulation manufacturer, and complying with fire resistance requirements.
	1. Mechanical Anchors: Type and size shown or, if not shown, as recommended by insulation manufacturer for type of application shown and condition of substrate.
	1.
	1.
	2.
	1.
	1.
	3. Safing Impaling Clips: Provide galvanized steel impaling clips complying with requirements of code authorities having jurisdiction at the Site and as recommended by insulation manufacturer for full system responsibility.
	4. Protection Board: Fiberboard sheathing or heavy duty asphaltic panels as recommended by insulation manufacturer.
	5. Adhesive Tapes: Complete selection of insulation manufacturer’s recommended taping materials.
	1. Bitumen: Asphalt, ASTM D 449.
	1.
	1.
	1.
	1.
	6.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer shall examine substrate and conditions under which building insulation Work will be performed and notify ENGINEER in writing of unsatisfactory conditions. Do not proceed with the Work until unsatisfactory conditions have be...

	3.2   PREPARATION
	A. Surfaces to receive building insulation shall be clean of all debris, dirt, and other contamination before installation begins.

	3.3   INSTALLATION
	A. General:
	1. Comply with manufacturer’s instructions for particular conditions of installation in each case. If printed instructions are not available or do not apply to Site conditions, before proceeding with the Work obtain from manufacturer and submit to E...
	2. Extend insulations full thickness over entire surface to be insulated. Cut and fit tightly around obstructions. Fill voids with insulation.
	1. Apply number of layers of insulation specified, each of required thickness, or required thickness to provide thermal value shown or indicated in the Contract Documents, to make up the total thickness.
	1.
	1.
	3.

	B. Unit-type Building Insulation:
	1. Apply insulation units of type shown or indicated to substrate by method indicated. If not otherwise indicated and except for units resting on horizontal surfaces, bond units to substrate with adhesive or use mechanical anchorage to provide permane...
	1.
	1.
	1.
	1. Seal joints between closed-cell (non-breathing) insulation units by applying mastic or sealant of type recommended by the manufacturer to edge of each unit to form tight seal as units are shoved into place. Fill voids in completed installation wit...
	1.
	1.
	1.
	1.
	1.
	1.
	2.
	3. Set vapor barrier faced units with vapor barrier to warm side of construction, (usually toward inside), except as otherwise shown or indicated. Do not obstruct ventilation spaces, except for fire-stopping.
	1. Tape joints and ruptures in vapor barriers using adhesive tape of type recommended by insulation manufacturer, and seal each continuous area of insulation to surrounding construction so as to ensure vapor-tight installation of the units.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4.

	A. Loose-type Insulation:
	A.
	A.
	C.
	1. Pour granular insulation into spaces and onto surfaces as shown or indicated to completely fill all void spaces. Screed horizontal applications to uniform thicknesses shown.
	1.
	1. Place loose fiber insulation into spaces and onto surfaces as shown or indicated, either by pouring or by machine-blowing. Level horizontal applications to uniform thickness as indicated, lightly settle to uniform density, but not excessively comp...
	1.
	1.
	2.
	1. Stuff loose mineral fiber insulation into miscellaneous voids and cavity spaces as indicated. Compact to approximately 40 percent of normal maximum volume to density of approximately 2.5 pounds per cubic foot.
	1.
	1.
	3.

	D. Safing Insulations and Fire-Stop Systems:
	1. Install safing insulation and fire-stop systems to present continuous fire-rated fire barrier in areas shown and at perimeter of all fire-rated partitions and poke-through floor and wall penetrations, to maintain continuity of fire-rated construct...
	2. Install fire stop sealants and other fire stop system components in thicknesses recommended by manufacturer at all locations where poke-through penetrations occur, at all locations where other penetrations such as ducts, pipe, cables, cable trays, ...
	1. Include all components of manufacturer's fire/smoke-stop systems for complete system responsibility installed in accordance with manufacturer’s written recommendations and specifications.
	1.
	1.
	3.

	E. Board-type Perimeter Insulation:
	1. Install perimeter insulation after concrete footings have been poured and before on-grade concrete slab work begins.
	2. Remove projections that interfere with placing.
	3. Apply single 2.0-foot-wide continuous band of insulation of required thickness and number of layers at slab-on-grade buildings whether or not shown. Stagger joints between layers of insulation and butt insulation tightly together.
	4. Protect top surface of horizontal insulation from damage during concrete Work by applying protection course material recommended by insulation manufacturer.
	5. On vertical surfaces, set units in adhesive applied in accordance with manufacturer’s instructions. Use type of adhesive recommended by manufacturer of board-type perimeter insulation.
	6. Tape bottom edge of insulation before temporarily attaching insulation to wall with mastic.
	7. Tape all joints in vertical wall insulation.
	1. Protect insulation on vertical surfaces from damage during backfilling by applying protection course material recommended by insulation manufacturer. Set in adhesive in accordance with recommendations of insulation manufacturers and protection cour...
	1.
	1.
	8.

	F. Cavity Wall Rigid Insulation Board:
	1. Install exterior wall rigid insulation board after all concrete unit masonry Work is complete.
	2. Apply single layer of insulation cut to fit snugly and uniformly and in continuous contact with edges of continuous masonry horizontal joint reinforcement over entire plane of the wall.
	1. Apply exterior wall rigid insulation to exterior concrete unit masonry walls in areas shown or indicated as receiving masonry outer cavity wall wythes.
	1.
	1.
	3.
	1. Set units in adhesive applied in accordance with manufacturer's instructions. Use type of adhesive recommended by manufacturer of board-type cavity wall insulation.
	1.
	1.
	4.

	G. Batt-type Insulation:
	1. Install batt insulation above ceilings and between studs and rafters as shown. Extend insulation full width, length, and height in areas shown.
	1. Fit tightly around obstructions to form uniform, insulated barrier.
	1.
	1.
	2.

	H. Loose Fill Insulation:
	1. Pour granular insulation into spaces and onto surfaces to completely fill all void spaces.
	1. Screed horizontal applications to uniform thickness.
	1.
	1.
	2.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	I. Correcting Defective Work:
	1. System components that are dislodged, damaged, expanded, broken, penetrated, or crushed by subsequent installation operations or damaged by detrimental weather shall be immediately replaced with undamaged material in compliance with the Contract Do...
	2. Only original installer shall repair or replace deteriorated or defective Work.


	3.4   SITE QUALITY CONTROL
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Submit results of all testing to ENGINEER with recommendations for remedial Work, to avoid delaying the Work. Coordinate submittal of tests and remedial Work in a manner that does not impact acceptability of substrate and that allows completion of ...
	A. Where testing indicates that foamed-in-place building insulation has not completely filled areas to be insulated, provide remedial Work to completely fill such areas, and retest.
	A.
	A.
	B.

	3.5   PROTECTION
	A. Protection from Elements:
	1. Protect all components of the Work from detrimental weather conditions. Do not allow building insulation materials to become wet or soiled, or covered with ice or snow. Provide continuous protection of materials against damage, wetting and moisture...
	2. Protect foam plastic building insulation from exposure to sunlight.

	B. Protection During Construction:
	1. Protect all components of the Work from construction operations including, but not limited to, backfilling, framing, and sheathing, aluminum siding, and concrete unit masonry Work, until work is completed and acceptable to ENGINEER.
	2. Protect building insulations from damage and abuse by other contractors and installers until readiness for final payment.
	3. Do not allow building insulations to come into contact with welding operations or other fire or ignition sources.
	4. Do not allow construction traffic not associated with installation of building insulation in the area of building insulation Work. Protect the area from access by other installers and contractors until the building insulation Work has been incorpor...

	C. Building insulation that becomes wet, damaged, or deteriorated shall be promptly removed from the Site and replaced with materials conforming to this Section.


	(This page was left intentionally blank.)

	07 41 13 - Metal Roof Panels
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals required to furnish and install preformed, metal roof panels as shown and specified. The Work also includes:
	a.
	a.
	a.
	a. Providing openings in preformed, metal roof panels to accommodate the Work under this and other Sections and building into the preformed metal roof panels all items such as sleeves, inserts and all other items to be embedded in preformed metal roof...

	1.
	2. The extent of preformed, metal roof panels Work is shown and is defined to include exterior preformed, prefinished metal roofing, cap and drip flashings, metal closures and all other associated trim and accessories.
	3. The types of preformed, metal roof panels Work required include the following:
	a.
	a.
	a.
	a. Preformed metal roof panels.
	b. Miscellaneous fasteners, trim, flashings, closures, and accessories.


	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with, or embedded in, the preformed prefinished roof panels.

	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 05 05 33, Anchor Systems.
	1.
	2. Section 07 92 00, Joint Sealants.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM A 167, Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip.
	b. ASTM A 653, Specification for Steel Sheet, Zinc-Coated, (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	c. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	d. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	e. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	f. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	g. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	h. ASTM D 4214, Test Methods for Evaluating the Degree of Chalking of Exterior Paint Films.
	i. ASTM E 283, Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls and Doors Under Specified Pressure Differences Across the Specimen.
	j. ASTM E 331, Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform Static Air Pressure Difference.
	k. ASTM G 152, Practice for Operating Open Flame Carbon Arc Light Apparatus for Exposure of Non-Metallic Materials.
	l. ASTM G 153, Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of Non-Metallic Materials.
	m. ASTM G 155, Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials.

	2. Underwriters Laboratories, Incorporated, (UL).
	a. UL, Building Materials Directory.
	b. UL 580, Tests for Uplift Resistance of Roof Assemblies.

	3. Ohio Building Code, (OBC).


	1.3   QUALITY ASSURANCE
	A. Manufacturer Qualifications: Provide company specializing in architectural sheet metal products with a minimum of ten years of experience.
	B. Installer Qualifications:
	1. Engage a single installer regularly engaged in preformed metal roof panels installation and with experience in the erection of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type ...

	C. Component Supply and Compatibility: Obtain all preformed, metal roof panels panels and accessories from the same manufacturer.
	D. Requirements of Regulatory Agencies:
	1. Comply with UL Construction No. 95 for Class 1-90 wind uplift rating.
	2. International Building Code.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Samples:
	a. Samples of each type of preformed metal roof panels panel and trim complete with factory-applied finish, two foot long by full-width. Samples will be reviewed by ENGINEER for pattern, texture and color only. Compliance with other requirements is th...
	b. One of each type fastener employed, with statement of intended use. Samples will be reviewed by ENGINEER for material and color only. Compliance with other requirements is the exclusive responsibility of CONTRACTOR.
	c. Complete selection of manufacturer's standard and custom colors.

	2. Shop Drawings:
	a. Copies of manufacturer's specifications, standard and custom detail drawings and installation instructions for preformed metal roof panels, supports and trim. Submit manufacturer's standard warranty on factory-applied finish of preformed metal roof...
	b. Profiles of preformed prefinished roofing panel units, and the details of forming, jointing, gaskets (if any), supports, anchorages, trim, flashing, and accessories. Show details of weatherproofing at edges, terminations and penetrations of the pre...
	a.
	a.
	a.
	a. Submit design computations signed and sealed by a Registered Professional Structural Engineer licensed in the State of Ohio to verify structural adequacy of members and connections, for review with Shop Drawings.


	B. Informational Submittals: Submit the following:
	1. Source Quality Control Submittals:
	1.
	1.
	1.
	a. Test Reports: Submit for approval certified laboratory tests reports for required performance tests:
	1) Air Infiltration: ASTM E 283.
	2) Water Infiltration: ASTM E 331.
	3) Wind Uplift: UL-90 rated wind up-lift resistance requirement specified in UL 580 test.
	4) Formability: ASTM D 522.
	5) Weathering: ASTM G 152, ASTM G 153, and ASTM G 155.
	6) Chalking Resistance: ASTM D 4214.
	7) Color Change: ASTM D 2244.
	1)
	1)
	1)
	8) Salt Spray: ASTM B 117.
	9) Abrasion: ASTM D 968.
	10) Humidity: ASTM D 2247.


	2. Qualification Statements
	a. Installer's qualifications.

	3. Certificates:
	a.
	a.
	a.
	a. Submit for approval written certification prepared, signed and sealed by a Registered Professional Structural Engineer, licensed in the State of Texas, verifying that the design meets indicated loading requirements and codes of authorities having j...
	a.
	a.
	a.
	b. Provide written certification to the ENGINEER from the coil manufacturer verifying that the coil to be used for on-site roll forming is compatible with the roll forming machinery that will be used.



	1.5   Guarantees:
	A. Submit manufacturers and CONTRACTOR'S written guarantees as specified, herein.
	B. Site Quality Control Submittals:
	1. Submit results of testing and inspection performed in the field by Manufacturer's technical representative.


	1.6   DELIVERY, STORAGE AND HANDLING
	A. Delivery of Materials:
	1. Deliver preformed metal roof panels paneling and all accessories dry and undamaged, with manufacturer's protective coating intact.
	2. Deliver preformed metal roof panels panels in bundles with banded wood surrounds and end caps intact.

	B. Storage of materials:
	1. Store preformed prefinished roof paneling and accessory materials in a manner that will protect the panels from exposure to sun and condensation; with good air circulation around each piece.
	2. Store preformed prefinished roof paneling and accessory materials in an area protected from dirt, damage and weather.
	3. Do not store in contact with concrete or other materials that might cause corrosion.

	C. Handling of Materials:
	1. Do not subject preformed prefinished roof paneling and accessory materials to bending or stress.
	2. Do not damage edges or handle material in a manner that will cause scratches, warps or dents.


	1.7   GUARANTEE
	A. Provide manufacturer's standard warranty on the coil coated polyvinylidene fluoride based coating specified, herein.
	B. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of Final Acceptance, to the extent that such shall cr...
	C. In the event that the coil coated polyvinylidene fluoride based coating fails to meet the specified standards the manufacturer shall, at their own expense, replace or field paint, at the direction of the ENGINEER, all areas affected by the failure....
	D. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.
	E. Provide a written guarantee agreeing to replace preformed metal roof panels panel Work which fails in material or workmanship within one year of the date of Final Acceptance. Failure of materials or workmanship shall include, but is not limited to,...


	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Provide preformed, prefinished roofing panels, framing and accessories that comply with the following minimum performance characteristics:
	a. Wind loading shall be 110 miles per hour, unless heavier loading is required by the Ohio Building Code.

	2. Anchorage system shall be designed so that panels are free to move for expansion and contraction and so that individual panels may be removed without disturbing adjacent panels.
	3. Form panels in lengths, as required.


	2.2   MATERIALS
	A. Preformed Prefinished Metal Roof Panels:
	1. Custom-fabricated, roll-formed, 24 gauge minimum, but in no case lighter than required to meet deflection requirements. Panels shall be hot dipped galvanized ASTM A 653 Grade C steel panels.

	B. Flashing and Trim:
	1. Provide flashings and sheet metal contour closure trim components, indicated or required for a complete installation, as part of the preformed metal roofing panels Work, including cap flashings, base and drip flashings, closure and batten cleats, p...
	2. Provide factory fabricated trim components.
	3. Except as otherwise shown or specified, match the material, gage, and finish of the preformed metal roof panels.
	4. Provide all concealed fasteners for flashing and trim Work.

	C. Miscellaneous Materials:
	1. Provide manufacturer's custom, stainless steel, self-tapping concealed fasteners, and hold-down cap assemblies, and other components needed for a complete, permanently weatherproof installation. Provide stainless steel complying with ASTM A 167.
	2. All fasteners used at all locations shall be stainless steel.
	3. Sealant: Provide manufacturer's standard factory applied elastomeric sealant for use within this Section of the Work, where applicable.
	4. Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, minimum 0.018 inch thick. Provide flashing and trim as required to seal against weather and to provide finished appearance. Locations include, but are not l...
	5. Snowguards: Fabricate from 1-1/2 inch x 2 inch x 3/16 inch Aluminum Angle 6061-T6.  Vertical leg factory notched for vertical panel legs.  Fasteners for the compression clamp attachment shall be 1/4 inch diameter stainless steel bolts, nuts, and wa...
	6. Gutters: Formed from same material roof panels.Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as required.  Fabricate in minimum 96-inch long sections, of size and metal thickness according to SMACNA's...
	7. Downspouts:  Formed from same material as roof panels. Fabricate in 10-foot long sections, complete with formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual".  Finish downspouts to match gu...
	8. Roof Curbs: Fabricated from same material as roof panels, minimum 0.048 inch thick; with bottom of skirt profiled to match roof panel profiles, and welded top box and integral full-length cricket. Fabricate curb subframing of minimum 0.0598-inch- t...
	9. Insulate roof curb with 1-inch- thick, rigid insulation.

	D. Provide strippable film of liquid applied to the top side of the painted coil to protect the finish during fabrication, shipping and field handling. This strippable film must be removed before installation.
	E. Manufacturers: Provide products of one of the following:
	1. VSR standing seam roof system by Butler Manufacturing.
	1. Loc-Seam standing seam roof by American Buildings Company.
	2.
	3. Snap Seal Roof by VP Buildings, Inc
	1.
	1.
	4. Or equal.


	2.3   PREFORMED PREFINISHED ROOFING PANEL FABRICATION
	A. General:
	1. Comply with the dimensions, profile limitations, gages and fabrication details as shown or specified.
	2. Prefabricate all components of the system at the factory, ready for field assembly of preformed prefinished roofing panels, joint cleat, anchor clips, trim and accessories.
	3. Fabricate components and assemble units to comply with the performance requirements specified for the completed installation of the Work.
	4. Size: 2 inch high standing seam by 16 inches wide.
	5. Panels are to be mechanically seamed with factory applied sealant.


	2.4   PREFORMED ROOF PANEL COATINGS
	A. Finish Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating, prior to fabrication of the preformed, metal roof panels panels. Comply with the following:
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the metal panel surface using phosphates or chromates followed by a cold water rinse. Seal with a chromic acid rinse and dry, except where panel manufacturer recommends another method to achieve greater coat...
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating. Fully cure in a gas-fired oven to a dry film thickness of 0.25 to 0.35-mils.
	4. Apply finish coating over the primer by roller coating and fuse at a peak metal temperature of 470 F for a dry film thickness of 0.7 to 0.9-mils so that the total dry film is approximately 0.95 to 1.25-mil thick.
	5. Color shall be selected by ENGINEER.

	B. Products and Manufacturers: Provide one of the following:
	1. Kynar 500 Fluropon by DeSoto, Incorporated.
	2. Kynar 500 Duranar by PPG Industries.
	3. Or equal.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer must examine the alignment of the substrate framing before erection of the preformed metal roof panels Work begins and notify the ENGINEER, in writing, of unsatisfactory conditions. Do not proceed with the preformed metal r...

	3.2   PREPARATION
	A. Wherever possible, take field measurements, prior to completion of shop fabrication and finishing of preformed metal roof panels. Do not delay job progress. Allow for trimming where final dimensions cannot be established before fabrication.

	3.3   INSTALLATION
	A. Comply with preformed metal roof panels panel manufacturer's instructions for assembly, installation, erection and seaming of preformed metal roofing panel Work.
	B. Install light gauge metal framing in accordance with the manufacturer's instructions.
	C. Anchor component parts of preformed metal roof panels panel and light gauge metal framing securely in place providing for necessary thermal and structural movement.
	D. Do not exceed fastener spacing recommended by the preformed metal roof panel manufacturer.
	E. All fasteners must be long enough to penetrate through the entire roof panel assembly and extend through the structural support a minimum of 1/2-inch.
	F. Fasten flashings and accessories 12-inches on center.
	G. Do not use exposed fasteners on the exterior panel faces.
	H. Drive all fasteners normal to the surface and to a uniform depth.
	I. Install sealants for the preformed metal roof panels panel Work as specified, and as required for watertight performance. Comply with sealant manufacturer's instructions for installation and curing.
	J. Do not fabricate flashings, closures and associated trim at the Site.
	K. Install all special flashing and trim shapes, and calking compounds required to maintain complete weathertightness.
	L. Comply with roofing panel manufacturer's instructions and recommendations.

	1.1
	3.4   FIELD QUALITY CONTROL
	A. Determine conformity of preformed prefinished metal finish to this Section as follows:
	1. The manufacturer of the preformed, metal roof panels shall set aside a labeled sample of the preformed, metal roof panels from each production lot of panels at the Site. Protect sample preformed metal roof panels from weather.
	2. Make sample preformed metal roof panels available at all times, for comparison with installed preformed metal roof panels, as requested by the OWNER, for the full time period of the warranty.
	3. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2244.


	1.1
	1.1
	1.1
	1.1
	3.5  ADJUSTMENT AND CLEANING
	A. Set preformed, metal roof panels panels plumb, level, and true to line, without warp or rack.
	B. Clean exposed surfaces of preformed metal roof panels panel Work promptly after completion of installation. Comply with recommendations of the preformed, metal roof panels panel manufacturer.
	C. Leave preformed metal roof panels panel and flashing perfectly flat, free from dents, burrs, scratches, holes or other blemishes.
	D. Do not erect components which have become scarred, chipped or otherwise damaged or defaced.
	E. Remove and replace with new material preformed, metal roof panels panels and component parts of the Work, including finish, which have been damaged beyond successful repair, as directed by the ENGINEER, in writing. Repair minor damage.
	F. Do not use roofing panel sheets, trim members, and flashing sheets, in which holes have been made in locations where fasteners are not required.
	G. At the completion of the Work, clean or replace adjacent work, marred by the Work of this Section.
	H. Remove all materials and debris and leave the Site of the Work in clean condition.
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	07 62 00 - Sheet Metal Flashing and Trim
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install sheet metal flashing and trim.
	1. The Work also includes:
	1.
	1.
	2.
	a. Providing openings in sheet metal flashing and trim to accommodate the Work under this and other Sections and building into the sheet metal flashing and trim all items such as sleeves, anchor bolts, inserts and all other items to be embedded in she...

	1.
	3. Extent of the sheet metal flashing and trim is shown.
	1. Types of products required include the following:
	1.
	1.
	4.
	a. Stainless steel sheet flashing.
	b. Lead sheet flashing.
	a.
	a.
	c. Custom shop-fabricated metal coping and transition flashings.
	a.
	a.
	a.
	d. Miscellaneous flashing not supplied under other Sections.
	e. Complete selection of custom and premium custom-blended full-strength, polyvinylidene fluoride finishes and colors with extended life topcoat.
	a.
	f. Miscellaneous accessories, fasteners, cleats and incidental sheet metal flashing and trim system components necessary for a complete installation.


	A. Coordination:
	A.
	A.
	B.
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with the sheet metal flashing and trim Work.
	1.
	2. Work advanced without sheet metal flashing and trim items that are specified to be cast-in-place or built-in-place as the Work advances, shall be stopped, demolished and rebuilt incorporating specified sheet metal flashing and trim Work, at no addi...

	A. Related Sections:
	A.
	A.
	C.
	1.
	1. Section 04 05 05, Unit Masonry Construction.
	1.
	1.
	2. Section 07 41 13, Metal Roof Panels.
	3. Section 07 92 00, Joint Sealants.


	1.1   REFERENCES
	1.1
	1.1
	1.2
	A. Standards referenced in this Section are listed below:
	1. The Aluminum Association, (AA).
	a. AA, ASD-1 - Aluminum Standards and Data.
	b. AA, DAF-45 - Designation System for Aluminum Finishes.
	c. AA, SAA-46 - Anodized Architectural Aluminum.

	2. American Society for Testing and Materials, (ASTM).
	a. ASTM A 480, Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
	b. ASTM A 666, Specification for Annealed or Cold-Worked Austenitic Stainless Steel, Sheet, Strip, Plate, and Flat Bar.
	c. ASTM B 29, Specification for Refined Lead.
	d. ASTM B 32, Specification for Solder Metal.
	e. ASTM B 101, Specification for Lead-Coated Copper Sheet and Strip for Building Construction.
	f. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	g. ASTM B 209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	h. ASTM B 370, Specification for Copper Sheet and Strip for Building Construction.
	i. ASTM B 749, Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products.
	j. ASTM D 395, Test Methods for Rubber Property-Compression Set.
	k. ASTM D 412, Test Methods for Vulcanized Rubber and Thermoplastic Rubbers - Tension.
	l. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	m. ASTM D 523, Test Method for Specular Gloss.
	n. ASTM D 624, Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
	o. ASTM D 746, Test Method for Brittleness Temperature of Plastics and Elastomers by Impact.
	p. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	q. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	r. ASTM D 2240, Test Method for Rubber Property - Durometer Hardness.
	s. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	t. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	u. ASTM D 3363, Test Method for Film Hardness by Pencil Test.
	v. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.

	3. Factory Mutual Engineering Corporation, (FM).
	a. FM Loss Prevention Data for Roofing Contractors, 1-49 - Perimeter Flashing.

	4. National Roofing Contractors Association, (NRCA).
	a. NRCA, Low-Slope Membrane Roofing Construction Details Manual.

	5. Sheet Metal and Air Conditioning Contractors National Association, Incorporated, (SMACNA).
	a. SMACNA 1013, Architectural Sheet Metal Manual.

	6. The Society for Protective Coatings, (SSPC).
	a. SSPC - Paint 12, Cold Applied Asphalt Mastic (Extra Thick Film).



	1.1   QUALITY ASSURANCE
	1.1
	1.1
	1.3
	A. Installer Qualifications:
	1. Engage a single installer who is a recognized flashing and trim installer, skilled and experienced in the type of flashing and trim Work required, and equipped to perform workmanship in accordance with recognized standards so that there will be und...
	1.
	1.
	1.
	2. The installer of the sheet metal flashing and trim Work shall be franchised or otherwise accepted in writing by the CTEM roofing materials manufacturer for installation of fully guaranteed CTEM roofing Work in accordance with these Specifications.

	A. Source Quality Control:
	A.
	A.
	B.
	1. Except as otherwise shown, comply with recommendations of the built-up bituminous roofing manufacturer concerning the installation of flashing and trim that affects the CTEM roofing bond or guarantee.


	1.1   SUBMITALS
	1.1
	1.1
	1.4
	A. Action Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	C. Closeout Submittals: Submit the following:

	1.5   DELIVERY, STORAGE AND HANDLING
	A. Delivery of Materials:
	1. Deliver sheet metal flashing and trim materials in manufacturer's original, unopened, and undamaged containers and rolls, with labels intact and legible, indicating compliance with approved Shop Drawings.
	2. Items delivered in broken, damaged, rusted, or unlabeled condition shall immediately be removed from Site and not offered again for approval by ENGINEER.

	B. Storage of Materials:
	1. Store materials in an area undercover and protected from construction traffic.
	2. Store materials in same package in which they were shipped, off the ground and on platforms protected from dirt and other contamination.
	3. Store in a manner which does not permit water to remain on sheet metal flashing and trim materials and system components.

	C. Handling of Materials:
	1. Protect sheet metal flashing and trim from dents, scratches, warps and bends.
	2. Remove strippable protective film, immediately proceeding installation of each system component.


	1.6   JOB CONDITIONS
	A. Scheduling:
	1. Do not proceed with sheet metal flashing and trim Work until curb and substrate construction, cant strips, blocking, reglets and other construction to receive the Work is completed.
	1. Deliver materials to the Site in sufficient quantities to ensure uninterrupted progress of the Work.
	1.
	1.
	2.
	3. Schedule the installation of sheet metal flashing and trim to coincide with the installation of built-up bituminous roofing, waterproofing, drains, piping, blocking, nailers, reglets, framing at openings, curbs, parapets and other adjoining and sub...
	4. Proceed with and complete the Work only when materials, equipment and knowledgeable tradesmen, required for the installation of sheet metal flashing and trim, are at the Site and are ready to follow, and integrate sheet metal flashing and trim Work...


	1.1   GUARANTEE
	1.1
	1.1
	1.7
	A. Provide coping and cap flashing manufacturer’s fifteen year warranty against blow-off, leak, or premature membrane failure in winds of up to 110 miles per hour.
	B. Provide manufacturer's twenty-year warranty on the specified coil coated polyvinylidene fluoride based coating.
	C. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of installation, to the extent that such shall create...
	D. In the event that the coil coated polyvinylidene fluoride based coating fails to meet the specified standards the manufacturer shall, at their own expense, replace or field paint, at the discretion of OWNER, all areas affected by the failure.  In t...
	E. The warranty specified shall not deprive OWNER of other rights OWNER may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by CONTRACTOR under requirements of the Contr...
	F. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.


	PART 2 -  PRODUCTS
	1.1   SYSTEM PERFORMANCE
	1.1
	1.1
	2.1
	A. Performance Criteria:
	1. Sheet metal flashing and trim shall be permanently watertight, and not deteriorate in excess of manufacturer's published limitations.
	1.
	2. Comply with fabrication details recommended by FM, SMACNA, NRCA and the requirements of the sheet metal flashing and trim manufacturer, and as shown on approved Shop Drawings.


	1.1   MATERIALS
	1.1
	1.1
	2.2
	A. Metal Sheet metal flashing and trim:
	1. Stainless Steel Sheet metal flashing and trim:  Provide 26 gage sheet stainless steel, Type 316, complying with ASTM A 666, with No. 2D dead soft, fully annealed finish, unless required to be harder temper for proper forming and performance for app...
	2. Lead Sheet metal flashing and trim:  Provide sheet formed from common desilverized pig lead complying with ASTM B 29 and ASTM B 749; weighing 6.0 pounds per square foot.
	1.
	3. Aluminum Sheet metal flashing and trim:  Provide aluminum complying with ASTM B 209, alloy 3003, temper H14.  Provide sheet aluminum 0.032-inches thick with AA-C22A41 finish.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Miscellaneous Materials:
	A.
	A.
	B.
	1. Burning Rod for Lead:  Same composition as lead sheet.
	2. Solder for Copper:  ASTM B 32, 50 percent tin and 50 percent lead, used with rosin flux.
	3. Solder for Stainless Steel:  ASTM B 32, 60 percent tin and 40 percent lead alloy grade 60A, used with an acid flux of the type recommended by the stainless steel manufacturer.  Use a non-corrosive rosin flux over tinned surfaces.
	4. Stainless Welding Rods:  Type recommended by stainless steel sheet manufacturer for the type of metal sheets furnished.
	5. Nails, Screws and Rivets:  Same material as flashing sheet, or as recommended by manufacturer of flashing sheet.
	6. Cleats:  Same metal and gage as sheet being anchored, 2-inches wide, punched for two anchors.
	7. Bituminous Coating:  SSPC-Paint 12, cold-applied solvent-type bituminous mastic coating for application in dry film thickness of 15-mils per coat.
	8. Sealants:  Refer to Section 07 92 00, Joint Sealants.


	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  FABRICATION
	A. Fabricated Metal Flashing:  Shop-fabricate metal sheet metal flashing and trim to comply with profiles and sizes shown, and to comply with manufacturer's recommended details.  Except as otherwise shown or specified, provide soldered flat-lock seams...
	A.
	A.
	A.
	A.
	B. Provide completely shop-fabricated corners and transition sheet metal flashing and trim for all coping, cap flashing and gravel stops; heliarc welded to ensure watertight joints.  Grind all welds smooth so as to be indistinguishable from surroundin...
	C. Where fabricator does not recommend grinding welds smooth, comply with SMACNA formed metal details requiring double-lock seamed construction.


	PART 1 -
	PART 1 -
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	PART 1 -
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	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and installer shall examine the substrate and the conditions under which the sheet metal flashing and trim Work is to be performed, and notify ENGINEER, in writing, of unsatisfactory conditions.  Do not proceed with sheet metal flashing ...

	3.2   PREPARATION
	A. Before installing sheet metal flashing and trim, verify shapes, and dimensions to be covered.
	B. Prepare substrates as recommended by the sheet metal manufacturer.

	3.3   INSTALLATION
	A. General:
	1. Separate dissimilar metals from each other by painting each metal surface in the area of contact with a heavy application of bituminous coating, or by other permanent separation as recommended by the manufacturers of the dissimilar metals.  Comply ...
	a.
	a.
	a.
	a. Separate stainless steel from dissimilar metals, including regular steel and iron, and from cementitious materials by a course of roofing felt wherever possible.  Where felt application is not possible, coat the stainless steel or the other materia...
	a.
	a.
	a.
	b. In addition to bituminous coatings, apply a heavy tinning of solder at locations where lead-coated copper contacts dissimilar metals.

	2. Provide thermal expansion for running trim, flashing, valleys, and other items exposed for more than 15 feet-0 inches continuous length.  Maintain a watertight installation at expansion seams.  Locate expansion seams as shown or, if not shown, at ...
	a. Valleys:  Midway between drains (at high points in slopes), but in no case more than 30 feet-0 inches apart, except as otherwise shown.
	b. Sheet metal flashing and trim:  At 10 feet-0 inch intervals and 2 feet-0 inch each side of corners and intersections.

	3. Fabricate and install Work with lines and corners of exposed units true and accurate.  Form exposed faces flat and free of buckles, excessive waves and avoidable tool marks, considering the temper and reflectivity of the metal.  Provide uniform, ne...
	4. Conceal fasteners and expansion provisions wherever possible in exposed Work, and locate so as to minimize the possibility of leakage.  Cover and seal Work as required for a watertight installation.
	a. Provide cleat-type anchorages for metal flashings and trim wherever practical, arranged to relieve stresses from building movement, and thermal expansion and contraction.

	5. On vertical surfaces lap two-piece flashings a minimum of 4-inches.
	6. On sloping surfaces, for slopes of not less than 6-inches in 12-inches, lap unsealed flashings a minimum of 6-inches.  For slopes less than 6-inches in 12-inches use soldered flat locked seams.
	1. For embedment of metal flashing flanges in built-up bituminous roofing or composition flashing or stripping, extend flanges for a minimum of 4-inches embedment.
	1.
	1.
	7.

	B. Installation of Stainless Steel Sheet metal flashing and trim:
	1. Tin the edges of plain stainless steel to be soldered, for a width of 1-1/2-inches, using solder for stainless steel and acid flux.  Remove every trace of acid flux residue from the metal promptly after tinning or soldering.
	1. Where welded joints are shown, provide upturned, 1/2-inch wide hooked flanges, and weld between adjoining sheets; lay seam flat.
	1.
	1.
	2.

	C. Installation of Lead Sheet metal flashing and trim:
	1. Where prefabricated units of lead flashing are to be set in felts the under side may be coated with roofing cement.
	2. Cut and shape lead sheets in place with minimum of 1-inch lapped joints, and form bends and folds to provide corners and intersections as shown.  Shave or wire-brush joint areas immediately before sealing joint.
	1. Burn joints in lead sheets to provide true welded construction, exercising care to avoid reduction of sheet thickness.
	1.
	1.
	3.

	A. Installation of Aluminum Sheet metal flashing and trim:  Bed base members and flashings of aluminum in roofing cement.  Comply with manufacturer's instructions for installation and anchorage of units.  Provide gasket-type washers under exposed scre...
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
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	D.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.4  FIELD QUALITY CONTROL
	A. Polyvinylidene Fluoride Based Coatings:  Determine conformity of sheet metal flashing and trim Work requiring painted finish to these Specifications as follows:
	1. The manufacturer of the sheet metal flashing and trim Work shall set aside and label samples of each component of the sheet metal flashing and trim Work from each production lot for the Project.  Protect samples from weather.
	2. Make samples of sheet metal flashing and trim Work available at all times, for comparison with installed sheet metal flashing and trim Work as requested by OWNER, for the full time of the warranty.
	3. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2224.


	3.5   ADJUSTMENT AND CLEANING
	A. Protect sheet metal flashing and trim until Final Acceptance of the Work.
	B. Do not permit workmen, or others, to step directly on flashing sheets in place, or to place or move equipment over sheet metal flashing and trim surfaces.  Protect surfaces during installation of permanent covering work and adjoining Work.
	C. Neutralize excess flux as the Work progresses with five percent to percent washing soda solution and rinse thoroughly.
	D. Clean exposed surfaces of every substance which is visible or might cause corrosion or prevent uniform oxidation of the metal surfaces.  Exercise extreme care to remove fluxes and ferrous metal particles, including welding splatter and grinding dust.
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	07 92 00 - Joint Sealants
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install joint sealants.
	2. Extent of each type of calking and sealant is shown or indicated and includes the following:
	a.
	a.
	a.
	a. Interior and exterior joints in equipment and construction systems not filled by another material, and that are not required to be open for operation.
	b. Exposed-to-view joints of all fire-rated sealants.
	c. Joints specified to be recalked.


	B. Coordination:
	1. Review installation procedures under other Sections and coordinate installation of items to be installed with or before joint sealants.
	1.
	1.
	1.
	1.
	2. Coordinate final selection of joint sealants so that materials are compatible with all calking and sealant substrates specified.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 03 15 00, Concrete Accessories.
	2. Section 04 05 11, Masonry Anchorage and Reinforcing.
	3. Section 04 05 05, Unit Masonry Construction.
	4. Section 07 21 05, Building Insulation.
	1.
	5. Section 09 51 13, Acoustical Panel Ceilings


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ASTM C510, Test Method for Staining and Color Change of Single- or Multicomponent Joint Sealants.
	2. ASTM C661, Test Method for Indentation Hardness of Elastomeric-Type Sealants by Means of a Durometer.
	3. ASTM C793, Test Method for Effects of Accelerated Weathering on Elastomeric Joint Sealants.
	4. ASTM C794, Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants.
	5. ASTM C920, Specification for Elastomeric Joint Sealants.
	6. ASTM C1021, Practice for Laboratories Engaged in Testing Building Sealants.
	7. ASTM C1087, Test method for Determining Compatibility of Liquid-Applied Sealants with Accessories Used in Structural Glazing Systems.
	8. ASTM C1193, Guide for Use of Joint Sealants.
	9. ASTM C1247, Practice for Durability of Sealants Exposed to Continuous Immersion in Liquids.
	10. BAAQMD Regulation 8, Rule 51.
	11. FS TT-S-00227, Sealing Compound: Elastomeric Type, Multi-component (for Calking, Sealing, and Glazing in Buildings and Other Structures).
	12. FS TT-S-00230 Sealing Compound: Elastomeric Type, Single Component (for Calking, Sealing, and Glazing in Buildings and Other Structures).
	13. NSF/ANSI Standard 61, Drinking Water System Components - Health Effects.
	14. SCAQMD Rule 1168.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer:
	a. Engage a single installer, approved by product manufacturer, regularly engaged in calking and sealant installation and with successful experience in applying types of products required, and who employs only tradesmen with specific skill and success...

	2. Testing Laboratory:
	a. Furnish services of independent testing laboratory qualified according to ASTM C1021, for conducting testing required.


	B. Component Supply and Compatibility:
	1. Obtain materials only from manufacturers who will, if required:
	a.
	a.
	a.
	a. Furnish at the Site services of a qualified technical representative to advise installer of proper procedures and precautions for using materials.
	b. Test joint sealants for compatibility with substrates for conformance with FS-TT-S-00227, and recommend remedial procedures as required.

	2. Before purchasing each sealant, investigate its compatibility with joint surfaces, joint fillers, and other materials in joint system. Provide products that are fully compatible with actual installation condition, verified by manufacturer’s publis...

	C. Product Testing: Provide test results of laboratory pre-construction compatibility and adhesion testing, as specified in Article 3.1 of this Section, by qualified testing laboratory, based on testing of current sealant formulations within a 36-mont...
	1. Test elastomeric joint sealants for compliance with requirements specified by reference to ASTM C920 and, where applicable, to other standard test methods.
	2. Test other joint sealants for compliance using specified post-construction field adhesion test.

	A.
	A.
	A.
	D. Mock-ups:
	1. Prior to installing joint sealant Work but after ENGINEER’s approval of Samples, provide Sample of each type of calking and sealant in areas selected by ENGINEER to show representative installation of calkings and sealants. Obtain ENGINEER’s approv...
	2. Perform the following testing on calking and sealant mock-up, as specified in this Section: Post-construction field adhesion testing and water leak test.
	3. Work that does not comply with test requirements on Sample areas will be considered defective.

	A.
	A.
	A.
	E. Pre-installation Conference:
	1. Prior to installing joint sealants and associated Work, schedule and meet at the Site with calking and sealant installer, calking and sealant manufacturer’s technical representative, other trades involved in coordinating with calking and sealant Wo...
	a. Required submittals, both completed and yet to be completed.
	b. Status of test reports.
	c. Mock-up construction results.
	d. Status of substrate and similar considerations.
	e. Each major calking and sealant application required.
	f. Availability of products, tradesmen, equipment, and facilities required for avoiding delays.

	2. Reconvene conference at earliest opportunity if additional information must be developed to conclude subjects under consideration.
	3. Record revisions or changes agreed upon, reasons therefore, and parties agreeing or disagreeing with them.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of joint sealants installation, indication each specific surface where calking or sealants are to be provided and the material proposed for each application.

	2. Product Data:
	a. Copies of manufacturer’s data sheets including color charts, specifications, recommendations, and installation instructions for each type of sealant, calking compound, and associated miscellaneous material required. Include manufacturer’s published...
	b. Product test reports.

	3. Samples:
	a. Each type of actual cured material of each calking and sealant specified, in each of manufacturer’s standard colors.
	b. Samples will be reviewed by ENGINEER for color and texture only. Compliance with other requirements is responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certify that materials are suitable for intended use and materials meet or exceed requirements of the Contract Documents.
	b. Certification from manufacturer that products furnished are appropriate for surfaces and conditions to which they will be applied.
	c. Certify that applicator is approved by manufacturer.

	2. Field Quality Control Submittals:
	a. Results of tests on job mock-ups.
	b. Pre-construction and post-construction field test reports.
	c. Compatibility and adhesion test reports.
	d. Contractor’s Field Test Report Logs:
	1) Indicate time present at the Site.
	2) Include observations and results of field tests, and document compliance with manufacturer’s installation instructions and supplemental instructions provided to installers.


	1.
	1.
	1.
	3. Pre-installation conference record.
	1.
	1.
	1.
	1.
	1.
	4. Qualifications: Submit qualifications for:
	a. Installer.
	b. Testing laboratory (if not already submitted under Section 01 45 23, Testing Laboratory Services Furnished by Owner, or Section 01 45 13, Testing Laboratory Services Furnished by Contractor).


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Data:
	a. Recommended inspection intervals.
	b. Instructions for repairing and replacing failed sealant joints.

	2. Warranty: Submit written warranties as specified in this Section.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Comply with Section 01 65 00, Product Delivery Requirements, and Section 01 66 00, Product Storage and Handling Requirements, and the following:
	1. Delivery of Products:
	a. Deliver products in calking and sealant manufacturer’s original unopened, undamaged containers, indicating compliance with approved Shop Drawings and approved Sample color selections.
	b. Include the following information on label:
	1) Name of material and Supplier.
	2) Formula or Specification Section number, lot number, color and date of manufacture.
	3) Mixing instructions, shelf life, and curing time, when applicable.


	2. Storage of Products:
	a. Do not store or expose materials to temperature above 90 degrees F or store in direct sunlight.
	b. Do not use materials that are outdated as indicated by shelf life.
	c. Store sealant tape in manner that will not deform tape.
	d. In cool or cold weather, store containers for sixteen hours before using in temperature of approximately 75 degrees F.
	e. When high temperatures prevail, store mixed sealants in a cool place.

	3. Handling:
	a. not open containers or mix components until necessary preparatory Work and priming are complete.



	1.6   JOB CONDITIONS
	A. Environmental Conditions:
	1. Do not install joint sealants under adverse weather conditions, or when temperatures are below or above manufacturer’s recommended limitations for installation.
	2. Proceed with the Work when forecasted weather conditions are favorable for proper cure and development of high-early bond strength.
	3. Where joint width is affected by ambient temperature variations, install elastomeric sealants when temperatures are in the lower third of manufacturer’s recommended installation temperature range, so that sealant will not be subjected to excessive...
	4. When high temperatures prevail, avoid mixing sealants in direct sunlight.
	5. Supplemental heat sources required to maintain both ambient and surface temperatures within the range recommended by manufacturer for material applications are not available at the Site.
	6. Provide supplemental heat and energy sources, power, equipment, and operating, maintenance, and temperature monitoring personnel.
	7. Do not use heat sources that emit carbon dioxide or carbon monoxide into areas of calking, sealants, and painting Work, and areas where OWNER’s personnel or construction personnel may work. Properly locate and vent such heat sources to outdoors so ...


	1.7   WARRANTY
	A. Provide written warranty, signed by manufacturer and CONTRACTOR, agreeing to repair or replace sealants that fail to perform as air-tight and watertight joints; or fail in joint adhesion, cohesion, abrasion resistance, weather resistance, extrusio...
	1. Provide manufacturer warranty for period of one year from date of Substantial Completion of joint sealants Work.
	2. Provide installer warranty for period of two years from date of Substantial Completion of joint sealants Work.



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Provide elastomeric joint sealants for interior and exterior joint applications that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	A.
	A.
	A.
	B. VOC Performance Criteria:
	1. VOC content of sealants used shall comply with current VOC content limits of SCAQMD Rule 1168. Sealants used as fillers shall comply with or exceed requirements of BAAQMD Regulation 8, Rule 51.
	a. Sealants: 250 g/L.
	b. Sealant Primers for Nonporous Substrates: 250 g/L.
	c. Sealant Primers for Porous Substrates: 775 g/L.


	C. Provide colors selected by ENGINEER from calking and sealant manufacturer’s standard and custom color charts. “Or equal” manufacturers shall provide same generic products and colors as available from manufacturers specified.

	2.2   MATERIALS
	A.
	A.
	A.
	A.
	A.
	A.
	A. Exterior and Interior Horizontal and Vertical Joints; Submerged and Intermittently Submerged in Potable Water or Water That Will be Treated to Become Potable:
	1. One-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex-1a by Sika Corporation.
	2) Or equal.

	b. One-component, moisture cured, gun grade, polyurethane sealant, complying with:
	1) FS TT-S-00230C, Type II, Class A; ASTM C920, Type S, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00230C, ASTM C794 (minimum five pounds.): Glass, minimum 20 pounds per linear inch; Aluminum, minimum 20 pounds per linear inch; Concrete, minimum 20 pounds per linear inch.
	3) Hardness (Standard Conditions), ASTM D2240: 20 to 25 (Shore A).
	4) Stain and Color Change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) VOC Content: 100 g/L, maximum.
	8) Listed in NSF/ANSI 61


	2. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c NS by Sika Corporation.
	2) Or equal.

	b. Two-component, moisture cured, gun grade, polyurethane sealant, complying with:
	1) FS TT-S-00227E, Type II, Class A; ASTM C920, Type M, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00227E, ASTM C794 (Minimum five pounds per linear inch with no adhesion failure): 18 pounds.
	3) Hardness (Standard Conditions), ASTM C661: 25 (Shore A).
	4) Stain and Color Change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) Content: 220 g/L, maximum.
	8) in NSF/ANSI 61



	B. Exterior and Interior Horizontal and Vertical Joints; Submerged and Intermittently Submerged in Wastewater:
	1. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c NS by Sika Corporation.
	2) Vulkem 227 by Tremco Sealant/Waterproofing Division of RPM International, Inc.
	3) Or equal.

	b. Polyurethane based, two-component elastomeric sealant complying with:
	1) FS TT-S-00227E: Type II (non-sag) Class A and ASTM C920, Type M, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00227E and ASTM C794: (Minimum five pounds per linear inch with no adhesion failure): 18 lbs.
	3) Hardness (Standard Conditions), ASTM C661: 25 (Shore A).
	4) Stain and color change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) Content: 220 grams per liter, maximum.



	C. Exterior and Interior Vertical Joints; Non-submerged:
	1. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c NS by Sika Corporation.
	2) Dymeric 240 FC by Tremco Sealant/Waterproofing Division of RPM International, Inc.
	3) Or equal.

	b. Polyurethane based, two-component elastomeric sealant complying with:
	1) FS TT-S-00227E: Type II (non-sag) Class A and ASTM C920, Type M, Grade NS, Class 25.
	2) Adhesion-in-Peel, FS TT-S-00227E and ASTM C794: (Minimum five pounds per linear inch with no adhesion failure): 10 pounds.
	3) Hardness (Standard Conditions), ASTM C661: 25 to 35 (Shore A).
	4) Stain and color change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Rheological Vertical Displacement at 120 degrees F, FS TT-S-00227E: No sag.
	7) Content: 100 g/L, maximum.



	D. Exterior and Interior Horizontal Joints; Non-submerged:
	1. Two-component Polyurethane Sealant:
	a. Products and Manufacturers: Provide one of the following:
	1) Sikaflex- 2c SL by Sika Corporation.
	2) THC/900 by Tremco Sealant/Waterproofing Division of RPM International, Inc.
	3) Or equal.

	b. Polyurethane based, two-component elastomeric, self-leveling sealant complying with the following:
	1) FS TT-S-00227E, Type I (self-leveling) Class A. and ASTM C920, Type M, Grade P, Class 25
	2) Water Immersion Bond, FS TT-S-00227E: Elongation of 50 percent with no adhesive failure.
	3) Hardness (Standard Conditions), ASTM C661: 35 to 45.
	4) Stain and Color Change, FS TT-S-00227E and ASTM C510: No discoloration or stain.
	5) Accelerated Aging, ASTM C793: No change in sealant characteristics after 250 hours in weatherometer.
	6) Content: 165 g/L, maximum.



	E. Miscellaneous Materials:
	1. Joint Cleaner: As recommended by calking and sealant manufacturer.
	2. Joint Primer and Sealer: As recommended for compatibility with calking and sealant by calking and sealant manufacturer.
	3. Bond Breaker Type: Polyethylene tape or other plastic tape as recommended for compatibility with calking and sealant by calking and sealant manufacturer, to be applied to sealant-contact surfaces where bond to substrate or joint filler must be avoi...
	4. Sealant Backer Rod: Compressible rod stock polyethylene foam, polyethylene jacketed polyurethane foam, butyl rubber foam, neoprene foam or other flexible, permanent, durable nonabsorptive material as recommended for compatibility with calking and ...
	1.
	1.
	1.
	5. Low-temperature Catalyst: As recommended by calking and sealant manufacturer.

	F. Products for Other Applications:
	1. Glazing Sealants: Refer to Section 08 81 00, Glass Glazing.
	2. Fire-Rated Sealants: Refer to Section 07 21 05, Building Insulation.
	3. Compressible Filler: Refer to Section 04 05 11, Masonry Anchorage and Reinforcing.
	4. Acoustical Sealants: Refer to Section 09 51 13, Acoustical Panel Ceilings.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	1. Use ASTM C1087 to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit at least eight pieces of each type of material, including joint substrates, shims, joint sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For products that fail tests, obtain joint-sealant manufacturer’s written instructions for corrective measures including using specially formulated primers.
	5. Immersion Testing: ASTM C1247 for potable water and wastewater.
	6. Testing will not be required if joint sealant manufacturers submit joint preparation data based on previous testing of current sealant products for adhesion to, and compatibility with, joint substrates and other materials matching those submitted a...

	3.2   PREPARATION
	A. Protection: Do not allow joint sealants to overflow or spill onto adjoining surfaces, or to migrate into voids of adjoining surfaces including rough textured materials. Use masking tape or other precautionary devices to prevent staining of adjoinin...
	B. Joint Surface Preparation:
	1. Clean joint surfaces immediately before installing sealant compound. Remove dirt, weakly adhering coatings, moisture and other substances that would interfere with bonds of sealant compound as recommended in sealant manufacturer’s written instructi...
	2. If necessary, clean porous materials by grinding, sandblasting, or mechanical abrading. Blow out joints with oil-free compressed air or by vacuuming joints prior to applying primer or sealant.
	3. Roughen joint surfaces on vitreous coated and similar non-porous materials, when sealant manufacturer’s data indicates lower bond strength than for porous surfaces. Rub with fine abrasive cloth or steel wool to produce a dull sheen.
	4. Concrete Joint Preparation: Refer to Section 03 15 00, Concrete Accessories

	A.
	A.
	A.
	C. Mixing:
	1. Comply with sealant manufacturer’s written instructions for mixing multi-component sealants.
	2. Thoroughly mix components before use.
	3. Add entire contents of activator can to base container. Do not mix partial units.
	4. Mix contents for minimum of five minutes or as recommended by sealant manufacturer, until color and consistency are uniform.


	3.3   INSTALLATION
	A. Install joint sealants after adjacent areas have been cleaned and before joint has been cleaned and primed, to ensure calking and sealant joints will not be soiled. Replace calking and sealant joints soiled after installation.
	A.
	A.
	A.
	B. Comply with sealant manufacturer’s written instructions except where more stringent requirements are shown or indicated in the Contract Documents, and except where manufacturer’s technical representative directs otherwise, only as acceptable to ENG...
	C. Prime or seal joint surfaces as shown on approved Shop Drawings and approved other submittals. Do not allow primer or sealer to spill or migrate onto adjoining surfaces. Allow primer to dry prior to applying sealants.
	D. Apply masking tape before installing primer, in continuous strips in alignment with joint edge to produce sharp, clean interface with adjoining materials. Remove tape immediately after joints have been sealed and tooled as directed.
	E. Confirm that compressible filler is installed before installing sealants. Refer to Section 04 05 05, Unit Masonry Construction, for locations.
	F. Do not install sealants without backer rods and bond breaker tape.
	G. Roll back-up rod stock into joint to avoid lengthwise stretching. Do not twist, braid, puncture, or prime backer rods.
	H. Employ only proven installation techniques that will ensure that sealants are deposited in uniform, continuous ribbons without gaps or air pockets, with complete “wetting” of joint bond surfaces equally on opposite sides. Except as otherwise indica...
	I. Install sealants to depths recommended by sealant manufacturer but within the following general limitations, measured at the center (thin) section of bead.
	1. For horizontal joints in sidewalks, pavements, and similar locations sealed with elastomeric sealants and subject to traffic and other abrasion and indentation exposures, fill joints to depth equal to 75 percent of joint width, but not more than 5/...
	2. For vertical joints subjected to normal movement and sealed with elastomeric sealants and not subject to traffic, fill joints to a depth equal to 50 percent of joint width, but not more than 1/2-inch deep or less than 1/4-inch deep.

	J. Remove excess and spillage of compounds promptly as the Work progresses.
	K. Cure calking and sealant compounds in compliance with manufacturer’s instructions and recommendations, to obtain high-early bond strength, internal cohesive strength, and surface durability.

	3.4   EXISTING JOINTS
	A. Mechanically remove existing sealant and backer rod.
	B. Clean joint surfaces of residual sealant and other contaminates capable of affecting sealant bond to joint surface.
	C. Conduct laboratory pre-construction compatibility and adhesion testing on joint surfaces in accordance with Paragraph 3.1.B of this Section.
	D. Allow joint surfaces to dry before installing new sealants.

	3.5   FIELD QUALITY CONTROL
	A.
	A.
	A. Post-construction Field Adhesion Testing: Before installing elastomeric sealants, field-test joint sealant adhesion to joint substrates as follows:
	1. of Testing: Test completed elastomeric sealant joints as follows:
	a. Perform ten tests for the first 1,000 feet of joint length for each type of elastomeric sealant and joint substrate.
	b. Perform one test for each 1,000 feet of joint length thereafter, and minimum of one test per each floor per elevation.
	c. Test Method: Test joint sealants according to Method A, Field-applied Sealant Joint Hand Pull Tab, and Method D, Water Immersion in Appendix X1 of ASTM C1193. For joints with dissimilar substrates, verify adhesion to each substrate separately by ex...
	d. Inspect joints for complete fill, absence of voids, and joint configuration complying with specified requirements. Record results in a log of field adhesion tests.
	e. Inspect tested joints and report on whether:
	1) Sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively. Include data on pull distance used to test each type of product and joint substrate. Compare these results to determine if adhesion passes s...
	2) Sealants filled the joint cavities and are free of voids.
	3) Sealant dimensions and configurations comply with specified requirements.

	f. Record test results in a log of field adhesion tests. Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fil...
	g. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints. Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.
	h. Evaluation of Field Test Results: Sealants not evidencing adhesive failure from testing or noncompliance with other requirements will be satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to comply with other re...
	i. Do not proceed with installation of elastomeric sealants over joint surfaces that have been painted, lacquered, waterproofed, or treated with water repellent or other treatment or coating unless a laboratory test for durability (adhesion), in compl...


	B. Water Leak Testing: Field test for water leaks as follows:
	1. Flood the joint exposure with water directed from a 3/4-inch diameter garden hose, without nozzle, held perpendicular to wall face, two feet from joint and connected to water system with 30 psi minimum normal water pressure. Move stream of water al...
	2. Test approximately five percent of total joint system, in locations that are typical of every joint condition, and that can be inspected easily for leakage on opposite face. Conduct test in presence of ENGINEER, who will determine actual percentage...
	3. Where nature of observed leaks indicates potential of inadequate joint bond strength, ENGINEER may direct that additional testing be performed at a time when joints are fully cured, and before Substantial Completion.


	3.6   ADJUSTING AND CLEANING
	A. Where leaks and lack of adhesion are evident, replace sealant.
	B. Clean adjacent surfaces of sealant and soiling resulting from the Work. Use solvent or cleaning agent recommended by sealant manufacturer. Leave all finish Work in neat, clean condition.
	C. Protect sealants during construction so that they will be without deterioration, soiling, or damage at time of readiness for final payment of the Contract.

	3.7   PROTECTION
	A. During and after curing period, protect joint sealants from contact with contaminating substances and from damage resulting from construction operations or other causes, so sealants are without deterioration or damage at time of Substantial Complet...



	08 11 13 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install hollow metal doors and frames.
	2. Extent of hollow metal doors and frames is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. Seamless, galvanized steel, paper honeycomb core, internally reinforced, flush doors.
	b. Seamless, galvanized steel, paper honeycomb core, internally reinforced, fire-rated, flush doors.
	c. Fully welded, galvanized steel, internally reinforced, door frames.
	d. Fully welded, galvanized steel, fire-rated, internally reinforced, door frames.
	e. Knocked-down, mitered corner, galvanized steel, drywall frames.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	f. Miscellaneous supports; special, supplemental and standard finish hardware reinforcements and preparation items; fasteners and accessories; all for high frequency, high-endurance use.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the hollow metal doors and frames Work.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 08 71 00, Door Hardware.
	2. Section 08 81 00, Glass Glazing.
	1.
	1.
	3. Section 09 91 00, Painting.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute, (ANSI).
	a. ANSI in association with Steel Door Institute, ANSI/SDI 100, Steel Doors and Frames.
	b. ANSI in association with Door and Hardware Institute, ANSI/A115.1-A115.17/DHI, Specifications for Steel Door and Frame Preparation for Hardware.
	c. ANSI A224.1, Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors and Frames.
	d. ANSI A250.3, Test Procedure and Acceptance Criteria for Factory-Applied Finish Painted Steel Surfaces for Steel Doors and Frames.
	e. ANSI A250.4, Test Procedures and Acceptance Criteria for Physical Endurance for Steel Doors and Hardware Reinforcings.
	f. ANSI A250.5, Accelerated Physical Endurance Test Procedure for Steel Doors, Frames, and Frame Anchors.
	g. ANSI/NFPA 252, Fire Tests of Door Assemblies.

	2. American Society for Testing and Materials, (ASTM).
	a. ASTM A 153/A 153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	b. ASTM A 366, Specification for Steel, Carbon, Cold-Rolled Sheet, Commercial Quality.
	c. ASTM A 653/A 653M, Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by The Hot-Dip Process.
	d. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	e. ASTM E 1408, Test Method for Laboratory Measurement of the Sound Transmission Loss of Door Panels and Door Systems.

	3. Door and Hardware Institute, (DHI).
	a. DHI, Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames.

	4. National Fire Protection Association, (NFPA).
	a. NFPA 80, Fire Doors and Fire Windows.

	5. Steel Door Institute, (SDI/Door).
	a. SDI/Door 105, Erection Instructions for Steel Frames.
	b. SDI/Door 106, Standard Door Type Nomenclature.
	c. SDI/Door 112, Zinc-Coated (Galvanized/Galvannealed) Standard Steel Doors and Frames.
	d. SDI/Door 117, Manufacturing Tolerances Standard Steel Doors and Frames.
	e. SDI/Door 122, Installation and Troubleshooting Guide for Standard Steel Doors and Frames.
	f. SDI/Door 128, Guidelines for Acoustical Performance of Standard Steel Doors and Frames.

	6. The Society for Protective Coatings, (SSPC).
	a. SSPC Paint 2, Cold Phosphate Surface Treatment.
	b. SSPC Paint 27, Basic Zinc Chromate-Vinyl Butyral Wash Primer.

	7. Underwriters’ Laboratories Inc., (UL).
	a. UL 10B, Fire Tests of Door Assemblies.



	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.
	2. Provide hollow metal doors, frames, and accessories manufactured by a single firm specializing in the production of this type of Work and complying with specified standards of ANSI, NFPA, SDI and UL.
	3. Provide hollow metal doors and frames from a manufacturer who is a member of SDI.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single hollow metal doors and frames manufacturer.
	2. The hollow metal doors and frames equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the hollow metal doors and frames manufacturer.

	C. Regulatory Requirements:
	1.
	1.
	1.
	1. Fire-Resistance-Rated Assemblies: Wherever a fire-resistance classification is shown or scheduled for hollow metal doors and frames (3-hour, 1-1/2-hour, and similar designations), provide fire-resistance-rated hollow metal doors and frames tested ...
	1.
	1.
	1.
	2. Identify each fire-resistance-rated door and frame with recognized testing laboratory labels, indicating applicable fire-resistance-rating of both door and frame. Provide fire-resistance-rated doors and frames with metal labels permanently fastened...
	1.
	1.
	1.
	3. Temperature Rise Rating: Wherever a temperature rise rating is required by the building code, provide doors for fire-resistance-ratings shown and in accordance with UL 10B.
	a. For a UL 3-hour (A) classification, provide doors with a temperature rise rating of not more than 250 F maximum to 30 minutes of exposure.
	b. For a UL 1-1/2-hour (B) classification, provide doors with a temperature rise rating of not more than 450 F or 650 F maximum to 30 minutes of exposure.

	4. Door and frame assemblies shall comply with NFPA 80, and as specified. Modify specified hollow metal door and frame system components to comply with requirements of governing jurisdictions for fire-resistance-rated construction.


	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. A. Action Submittals: Submit the following
	1. Shop Drawings:


	1.1
	1.5   Action Submittals: Submit the following:
	A. Shop Drawings:
	a. Fabrication and installation drawings of hollow metal doors and frames. Include details of each frame type, elevations of each door type, conditions at openings, details of construction, location and installation requirements of finish hardware and...
	b. Provide a schedule of doors and frames using same reference numbers for details and openings as those shown.
	1.
	1.
	1.
	2. Samples:
	a. Pressed metal corner section of frame, 12-inches by 12-inches minimum, showing all special, supplemental and standard reinforcements, attachments, supports and anchors specified. Provide corner sample for each type of frame specified.
	b. Stick system components showing corner detail and glazing stops of all types specified, 12-inches by 12-inches, minimum.
	c. Cut-away section of all door types specified, showing internal construction, edge details and reinforcements for butts, closers and similar items of finished hardware, 2 foot-0 inches by 2 foot-0 inches minimum. Include louver sections, vision pan...
	d. ENGINEER reserves the right to require samples showing fabrication techniques and workmanships of all component parts, and the detailing and fabrication of accessories and auxiliary items for all door and frame Work, before fabrication of the Work ...


	B. Informational Submittals: Submit the following:
	1.
	1.
	1.
	1. Certificates:
	a. Certification of Labeled Construction for fire-resistance-rated doors and frames.

	1.
	1.
	1.
	1.
	2. Test and Evaluation Reports:
	a. Laboratory test report for required performance and specified feature verification for doors and frames selected at random by ENGINEER for testing.
	b. Sound Retardant Doors and Frames: Laboratory test reports, verifying performance requirements for each type of unit required.
	c. Test reports indicating compliance with ANSI A250.4 and ANSI A250.5.



	1.6   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	2. Deliver hollow metal doors and frames cartoned or crated to provide protection during transit and job storage.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store doors and frames at the Site under cover.
	3. Place units up off floors in a manner that will prevent rust and damage.
	4. Avoid the use of non-vented plastic or canvas shelters, which could create a humidity chamber. If cardboard wrapper on the door becomes wet, remove the carton immediately.
	5. Provide a 1/4-inch space between stacked doors to promote air circulation.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Door Classification: Provide hollow metal doors of Grades and Models in accordance with ANSI/SDI 100, and ANSI A250.5 as follows:
	a.
	a.
	a.
	a.  Grade II, Heavy-Duty, 1-3/4-inches thick (Level B); Model 2A, seamless design.


	B. Details of Construction:
	1.
	1.
	1.
	1. Provide doors of two outer stretcher-leveled sheets, 18-gaUge steel minimum. Construct doors with smooth, flush surfaces without visible joints or seams on exposed faces or edges, except around glazed or louvered panel inserts. No fillers shall be ...
	2. Reinforce inside of doors with honeycomb core completely filling the inside of the door and laminated to the inside of both face panels with an adhesive. The honeycomb material shall have a crushing strength not less than 6,000 pounds per square fo...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Frame Construction:
	1.
	1.
	1.
	1. Form frames of cold-rolled sheet material, 14-gauge minimum. Provide seamless frames for all Work, unless specifically specified and shown as permitting exposed fasteners.
	1.
	1.
	1.
	2. Provide hollow metal frames for doors, side-lights, borrowed lights, and other openings of size and profile as shown or specified.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Provide drywall frames, knock-down-type with exposed adjusting anchor screws in all gypsum wallboard metal stud partitions.


	1.1
	1.1
	1.1
	1.1
	2.2  MANUFACTURERS
	A. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1.
	1. Series CH with DURA-WELD seams with Series F 14Frames and DW 14 Frames by Pioneer Industries, Incorporated.
	2. Or equal.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  MATERIALS
	A. Door Faces and Frames: Zinc-coated, cold-rolled carbon steel sheets of commercial quality, complying with ASTM A 366, and ASTM A 653/A 653M, G 60 zinc coating, mill-phosphatized.
	B. Honeycomb Core: Phenolic resin-impregnated, nominal 1-inch hexagonal cell size, one piece, Kraft fiber core board, with 42 psi minimum crushing strength.
	C. Supports and Anchors: Formed sheet metal, hot-dip galvanized after fabrication complying with ASTM A 153/A 153M, Class B, and in compliance with requirements of ANSI A250.5. Provide supports and anchors as follows:
	1. Jamb Anchors: 16-gauge minimum, and of the following types:
	a.
	a.
	a.
	a. Masonry Construction: Adjustable, corrugated or perforated, T-shaped to suit frame size with leg not less than 2-inches wide by 10-inches long.
	b. In-Place Concrete or Masonry Construction: 3/8-inch concealed bolts and expansion shields or inserts.
	c. Gypsum Wallboard and Steel Stud Construction: Two-piece compression anchors with exposed compression fasteners.

	2. Floor and Head Anchors: 14-gauge minimum, and of the following types:
	a. Monolithic Concrete Slabs: Clip-type, with two holes to receive fasteners, welded to bottom of jambs and mullions.
	b. Separate Topping Concrete Slabs: Adjustable-type with extension clips, allowing not less than 2-inches height adjustment. Terminate bottom of frames at finish floor surface.


	D. Inserts, Bolts and Fasteners: Sheet metal hot-dip galvanized complying with ASTM A 153/A 153M, Class C or D as applicable.
	E. Miscellaneous Accessories:
	1. Head Strut Supports: 3/8-inch by 2-inch hot-dipped galvanized steel.
	2. Structural Reinforcing Members: Provide structural reinforcing members as part of frame assembly, where shown at mullions, transoms, or other locations that are to be built into frame.
	1.
	1.
	1.
	3. Head Reinforcing: For frames over 4 feet-0 inch wide, in masonry openings, provide continuous steel channel or angle stiffener, not less than 12-gauge for full width of opening, welded to back of frame at head.
	4. Spreader Bars: Provide removable spreader bar across bottom of frames, tack welded to jambs and mullions.
	5. Plaster Guards: 26-gauge minimum galvanized steel.
	6. Louvers, Stops and Moldings: 16-gauge minimum, cold-rolled, hot-dipped galvanized, formed sheet metal.
	7. Insect Screen: 14 by 18 bronze wire mesh in a rigid, formed metal frame.


	2.4   FABRICATION
	A. General:
	1. Fabricate hollow metal units to be rigid, neat in appearance and free for defects, warp or buckle. Accurately form metal to required sizes and profiles.
	2. Wherever practicable, fit and assemble units in the manufacturer's plant. Clearly identify Work that cannot be permanently factory-assembled before shipment, to assure proper assembly at the Site. Weld exposed joints continuously, grind, dress, and...
	3. Exposed Fasteners: Unless otherwise shown or specified, do not use exposed fasteners in the Work. Where exposed fasteners are shown or specified, provide countersunk flat Phillips or Jackson heads for exposed screws and bolts.

	B. Doors:
	1. Fabricate all hollow metal doors and panels in compliance with ANSI A250.5.
	2. Fabricate all doors with flush top and bottom closing channel, without exposed fasteners. Reinforce tops and bottoms of doors with inverted, flush-mounted, minimum 20-gauge, horizontal steel channels fastened to internal reinforcement channel and w...
	3. Hollow Metal Panels:
	a. Fabricate hollow metal panels of the same materials, construction, and finish as specified for hollow metal doors.
	b. Provide astragal integral with top of door where shown.

	1.
	1.
	1.
	1.
	4. Edge profiles shall be provided on both stiles of doors beveled 1/8-inch in 2-inches.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Frame Construction:
	1. Fabricate all hollow metal frames in compliance with ANSI A250.5 and as specified.
	2. Fabricate frames with reinforced, mitered corners that are continuously arc-welded for the full depth and width of the frame, with bottom spreader bar; except provide drywall frames as specified.
	3. Grind all exposed welds flush and smooth.
	4. Knock-down-type frames shall be used for drywall construction only and shall provide the following additional features:
	a. Specifically designed for drywall construction.
	b. Frames shall be knocked down, designed to be securely installed in the rough opening after the wallboard is applied.
	c. Jamb and head connection shall be a neat, flush, miter with head securely locked to top of jamb.
	d. Mitered corners shall be reinforced with a concealed corner cup to provide a firm interlock of jamb to head.
	e. Provide two anchors at head of frames exceeding 3 foot-6 inches wide.
	f. Provide vertical steel head support struts extending from top of frame at each jamb to supporting construction above. Bend top of struts to provide flush contact for securing to supporting construction above. Provide adjustable bolted anchorage to...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5. Head Reinforcing: Where installed in masonry, leave vertical mullions in frames open at the top so they can be filled with grout.
	6. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
	7. Head Anchors: Provide two anchors at head of frames exceeding 3 foot-6 inches wide for frames mounted in drywall partitions.
	8. Head Strut Supports: Provide vertical steel struts extending from top of frame at each jamb to supporting construction above, unless frame is anchored to masonry or to other structural support at each jamb. Bend top of struts to provide flush conta...
	9. Rubber Door Silencers: Drill stop to receive three silencers on single-door frames and four silencers on double-door frames. Install plastic plugs to keep holes clear during construction.
	10. Plaster Guards: Provide manufacturer’s standard plaster guards or dust cover boxes.

	D. Finish Hardware Preparation:
	1. General:
	a. Prepare hollow metal units to receive mortised and concealed finish hardware, including cutouts, reinforcing, drilling and tapping in accordance with approved Finish Hardware Schedule and templates provided by finish hardware supplier and as specif...
	b. Obtain approved hardware schedule, hardware templates, and samples of finish hardware where necessary to ensure correct detailing and fabrication of the hollow metal doors and frames, from finish hardware supplier.

	2. Doors:
	a. Preparation includes sinkages, and cut-outs for mortised and concealed finish hardware and reinforcements for both concealed and surface-applied finish hardware.
	b. Drill and tap mortise reinforcements at factory, using templates.
	c. Detail and fabricate reinforcements with concealed connections designed to develop full strength of reinforcements for high-frequency applications.
	d. Reinforce doors for required finish hardware, with minimum gauges of reinforcements provided as follows:
	1)
	1)
	1)
	1) Hinges: Steel plate 3/16-inches thick by 1-1/2-inches wide by 6-inches longer than hinge and secured by not less than six spot or projection welds with top hinge further reinforced with a high-frequency back-up reinforcement.
	2) Mortise Locksets and Dead Bolts: 12-gauge steel sheet, secured with not less than four spot or projection welds.
	3) Cylinder Locks: 12-gauge steel sheet, secured with not less than two spot or projection welds.
	4) Flush Bolts: 12-gauge steel sheet, secured with not less than two spot or projection welds.
	1)
	1)
	1)
	5) Surface-Applied Closers and Overhead Stops: 3/16-inch steel plate, not less than 10-inches long, secured with not less than six spot or projection welds.
	6) Push Plates and Bars: 16-gauge steel sheet secured with not less than two spot or projection welds.
	7) Surface Panic Devices: 16-gauge sheet steel secured with not less than two spot or projection welds.
	8) Automatic Door Bottoms: Reinforce for mortise-type units with 14-gauge steel, and 16-gauge for surface-applied units.


	3. Frames:
	a. Reinforce frames for required finish hardware with minimum gauges as follows:
	1)
	1)
	1)
	1) Hinges and Pivots: Special full width of frame, 3/16-inch thick steel plate by 8-inches longer than hinge, secured to both rabbets by not less than twelve spot or projection welds.
	2) Strike Plate Clips: 10-gauge steel plate by 1-1/2-inches wide by 3-inches long with mortar guard boxout secured with not less than six spot or projection welds.
	3) Surface-Applied Closers: 3/16-inch steel plate, secured with not less than six spot or projection welds. Coordinate closer function and presence of overhead stops and weather-stripping, with location of reinforcement plate.
	4) Concealed Closers: Removable steel access plate, 12-gauge internal reinforcement of size and shape required, and enclosing housing to keep closer pocket free of mortar or other materials.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Stops and Moldings:
	1.
	1.
	1.
	1. Provide stops and moldings around solid, glazed and louvered panels in hollow metal units and in frames to receive glass.
	2. Fabricate fixed stops and moldings integral with frame. Provide fixed stops on inside of hollow metal units exposed to exterior and on corridor side of interior units.
	3. Provide removable stops and molds at other locations, formed of not less than galvanized 20-gauge steel sheets. Secure with countersunk machine screws spaced uniformly not more than 12-inches on center. Form corners with butted hairline joints.
	4. Coordinate width of rabbet between fixed and removable stops with type of glass or panel and type of installation indicated. Refer to Section 08 81 00, Glass Glazing.


	2.5   SHOP PAINTING
	A. Clean, treat and paint exposed surfaces of fabricated hollow metal units, including galvanized surfaces.
	B. Clean steel surfaces of mill scale, rust, oil, grease, dirt and other foreign materials before the application of the shop coat of paint.
	C. Apply pretreatment to cleaned metal surfaces, using cold phosphate solution (SSPC Paint 2), or basic zinc chromate-vinyl butyral solution (SSPC Paint 27).
	D. Refer to Section 09 91 00, Painting, for field-applied primer and finish paint for exterior or interior exposed ferrous, non-ferrous, or galvanized surfaces.
	E. Apply shop-coat of prime paint within time limits recommended by pretreatment manufacturer. Apply a smooth coat of even consistency to provide a uniform dry film thickness of not less than 1.5-mils.
	F. Finish shall be rust inhibitive primer capable of passing a 500-hour salt spray and a 1,000-hour humidity test in accordance with ASTM B 117 as certified by an independent laboratory.

	2.6   Source Quality Control
	A. After Shop Drawings approval, manufacturer shall not make any further detailing, fabrication or changes to approved methods of support and anchorage, nor shall doors and frames be brought to the Site, which do not conform, in all ways, to performan...
	A.
	A.
	A.
	A.
	B. Allowable Tolerances: Provide door and frame manufacturing tolerances in compliance with SDI 117 and as follows:
	1. Nominal Clearance between Door and Frame Head and Jamb: 1/8-inch.
	2. Nominal Clearance between Meeting Edges of Pairs of Doors: 1/8-inch.
	3. Nominal Clearance at Bottom of Door: 3/4-inch.
	4. Nominal Clearance between Face of Door and Door Stop: 1/16-inch.
	5. Provide all Work plumb and true to adjoining surfaces with all miters and copes accurately formed.
	6. Provide completely water and vapor tight joints.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate and conditions under which hollow metal doors and frames are to be installed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work. Do not proceed with ...
	B. Frames that are bowed, twisted or otherwise unacceptable shall be removed from the Site and replaced with properly constructed frames.

	3.2   PREPARATION
	A. Drilling and tapping for surface-applied, finish hardware may be done at Site.
	B. Protective Coating: Protect inside, concealed, faces of door frames in plaster or masonry construction using fibered asphalt emulsion coating. Apply over shop primer approximately 1/8-inches thick and allow to dry before installation.

	3.3   INSTALLATION
	A. Install hollow metal units and accessories in accordance with approved Shop Drawings, SDI 105 and as shown and specified.
	1. Do not install doors and frames until all the Work, which could damage doors and frames, has been completed.
	2. Provide temporary doors until construction sequencing allows installation of permanent doors and frames.
	3. Do not proceed with the installation of permanent hollow metal doors until CONTRACTOR can provide finished Work complying with all requirements of these Specifications.
	4. Protect built-in frame Work with temporary wood protection.

	B. Placing Frames:
	1.
	1.
	1.
	1. Place frames at fire-rated openings in accordance with NFPA 80.
	2. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces and spreaders leaving surfaces smooth and undamaged. Remove spreader bars only a...
	3. Make field splices in frames as detailed on approved Shop Drawings, welded and finished to match factory work.

	C. Setting Masonry Anchorage Devices:
	1.
	1. Set anchorage devices opposite each anchor location, in accordance with details on approved Shop Drawings and anchorage device manufacturer's instructions as follows:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Steel Stud Construction: Secure knocked-down-type drywall frames to gypsum wallboard metal studs using compression anchor assemblies. Install at least three jamb anchors per jamb up to 7 feet-6 inches height; four anchors up to 8 feet-0 inch jamb h...

	2. Floor anchors may be set with powder-actuated fasteners instead of masonry anchorage devices and machine screws, if so indicated on approved Shop Drawings.

	D. Door Installation:
	1. Fit hollow metal doors accurately in their respective frames, with the following clearances:
	a.
	a.
	a.
	a. Jambs and Head: 3/32-inch.
	b. Meeting Edges, Pairs of Doors: 1/8-inch.
	c. Bottom: 3/4-inch, where no threshold or carpet.
	d. Bottom: At threshold or carpet, 1/8-inch.

	1.
	1.
	1.
	2. Place fire-resistance-rated doors with clearances as specified in NFPA 80.
	3. Finish hardware installation is specified under Section 08 71 00, Door Hardware. Locate finish hardware as shown on approved Shop Drawings, in accordance with hardware templates provided by finish hardware manufacturers and in accordance with Door...


	3.4   ADJUSTMENT AND CLEANING
	A. Check and readjust operating finish hardware items in hollow metal door and frame Work just prior to final inspection. Leave Work in complete and proper operating conditions.
	B. Where problems of installation or damage are cause for rejection of hollow metal door and frame Work, consult SDI 122 and the recommendations of the hollow metal door and frame manufacturer, for suggestions concerning required adjustments in the Wo...
	C. Prime Coat Touch-Up: Immediately after installation, sand smooth all rusted or damaged areas of prime coat and apply touch-up of compatible air-drying primer.
	D. Protection: Protect installed hollow metal doors and frames against damage from other construction activities.
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	08 11 16 - Aluminum Doors and Frames
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all aluminum doors and frames Work.
	2. The extent of aluminum doors and frames Work is shown.
	3. The types of aluminum doors and frames Work required includes, but is not necessarily limited to, the following:
	a.
	a.
	a.
	a. Flush doors and frames.
	a.
	b. Miscellaneous accessories and fasteners.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the aluminum doors and frames Work.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 08 71 00, Door Hardware.
	2. Section 08 81 00, Glass Glazing.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. Aluminum Association, (AA).
	a. AA DAF 45, Designation System for Aluminum Finishes.

	2. Architectural Aluminum Manufacturing Association, (AAMA).
	a. AAMA 701.1, Standard for Sliding Weatherstripping.

	3. American Society for Testing and Materials, (ASTM).
	a. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	b. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	c. ASTM D 523, Test Method for Specular Gloss.
	d. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	e. ASTM D 1308, Practice for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	f. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	g. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	h. ASTM D 4214, Test Methods for Evaluating the Degree of Chalking of Exterior Paint Films.

	4. National Association of Architectural Metal Manufacturers, (NAAMM).
	a. NAAMM, Hardware Location for Custom Hollow Metal Doors.
	b. NAAMM, Metal Finishes Manual.

	5. The Society for Protective Coatings, (SSPC).
	a. SSPC Paint 12, Cold Applied Asphalt Mastic (Extra Thick Film).



	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Manufacturer's Qualifications:
	1. Provide aluminum doors and frames manufactured by a single firm specializing in the production of this type of Work. Manufacturer shall have a minimum of five years of experience in the production of aluminum doors and frames, and shall be able to ...

	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of the component manufacturer from a single aluminum doors and frames manufacturer.
	2. The aluminum doors and frames manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the aluminum doors and frames manufacturer.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer's fabrication and installation drawings of aluminum doors and frames. Include details of each frame type, elevations of each door type, conditions at openings, details of construction, location and installation requirements o...
	b. Provide a schedule of doors and frames using same reference numbers for details and openings as those shown.

	1.
	1.
	1.
	2. Samples: Submit the following:
	a. Samples of each required aluminum finish, on 12-inch long extrusions or 6-inch square sheets, of the alloys to be used for the Work. Where normal color and texture variations are to be expected, include two or more units in each sample, to show the...
	b. Samples shall be reviewed by ENGINEER for color and texture only. Compliance with other requirements is the exclusive responsibility of CONTRACTOR.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	2. Deliver aluminum doors and frames cartoned or crated to provide protection during transit and job storage.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store doors and frames at the Site under cover. Place units up off the floors in a manner that will prevent corrosion and damage. Avoid the use of non-vented plastic or canvas shelters, which could create a humidity chamber. If the cardboard wrappe...

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Aluminum Extrusions: Provide aluminum Alloy 6063-T5 or equal for properties of strength (not less than 22,000 pounds per square inch ultimate tensile strength), corrosion resistance, abrasion resistance, application of required finish, and control ...
	B. Aluminum Sheets:
	1. Provide aluminum Alloy 5005-H14, or equal, for properties of strength corrosion resistance, abrasion resistance, application of required finish, and control of color.
	2. Provide smooth sheet for exposed faces of doors and panels, except as otherwise specified.

	C. Fasteners: Aluminum, non-magnetic stainless steel or other non-corrosive metal fasteners guaranteed by the manufacturer to be compatible with the doors, frames, stops, panels, hardware, anchors and other items being fastened.
	1. For exposed fasteners (if any), provide Phillips flat-head screws with finish matching the item fastened.
	2. Do not use exposed fasteners, except where unavoidable for the assembly of units, and unavoidable for the application of hardware. Provide only concealed screws in glazing stops.

	D. Reinforcement and Brackets: Manufacturer’s standard formed or fabricated aluminum units, of shapes, plates or bars.
	E. Inserts: For required anchorage into concrete or masonry work, furnish inserts of 12- gauge steel stainless steel after fabrication.
	F. Expansion Anchor Devices: Stainless steel, drilled-in, expansion bolt anchors.
	G. Bituminous Coatings: Cold-applied asphalt mastic complying with SSPC Paint 12, compounded for 30-mil thickness per coat.

	2.2   FABRICATION
	A. General:
	1. Sizes and Profiles: The required sizes for door and frame units and the profile requirements are shown. Variable dimensions for profiles (if any) are shown along with maximum and minimum dimensions as required to achieve design requirements and coo...
	2. The details shown are based upon standard details by one or more manufacturers. Similar details by other manufacturers will be acceptable, provided they comply with the size requirements, and with minimum/maximum profile requirements as shown.

	A.
	A.
	A.
	B. Flush Type Aluminum Doors:
	1. Provide tubular frames members with minimum wall thickness of 1/8-inch, fabricated with reinforced mechanical or welded joints in accordance with manufacturer’s standard fabrication methods. Limit edge exposure and face molding exposure to 0.50-inc...
	2. Fabricate flush doors with cores laminated between two sheets of 0.040-inch thick aluminum laminated to 1/8-inch thick oil-tempered hardboard with epoxy adhesive to form a door thickness of 1-3/4-inch and of a true 5-ply construction.
	3. Provide cores of 20 percent phenolic resin-impregnated honeycomb material 80 lbs. per 3,000 sq. ft. ream, (7/16-inch cells) laminated with an epoxy adhesive between two sheets of 1/8-inch thick tempered hardboard.
	4. Provide transom frames of the same material, finish, thickness and gauge as the door and frame material.
	5. Products and Manufacturers: Provide one of the following:
	a. 100 BE Doors with Frame by Cline Aluminum Doors, Inc.
	b. Or equal.


	C. Full Glass Aluminum Stile and Rail Doors:
	1. Product and Manufacturers: Provide one of the following:
	a.   500 BE Doors with Frame by Cline Aluminum Doors, Inc.
	1. b.   Or equal.
	1.
	1.
	2.


	1.1
	2.3   HARDWARE
	A. Doors: Refer to Section 08 71 00, Door Hardware, and to the frame, door and hardware schedules and details, for the furnishing and installing of hardware items. Hardware templates only will be furnished to the manufacturer for the fabrication of do...
	B. Hardware Installation: Cut, reinforce, drill and tap frames and doors as required to receive hardware, except do not drill and tap for surface-mounted items until the time of installation. Comply with hardware manufacturer’s instructions and templa...

	2.4   ALUMINUM FINISHES
	A. General:
	1. Preparation: After fabrication of doors and frames, but before lamination of panels, prepare the aluminum surfaces for finishing in accordance with the aluminum producer’s recommendations and standards of the finisher or processor. Process all comp...
	2. Samples:
	a. Comply with industry standard colors and texture samples. Establish Samples of the required finish, for ENGINEER’S acceptance, prior to fabrication of the Work. ENGINEER reserves the right to reject material finishes with objectionable variations f...
	b. Prepare samples on extrusions and sheets of the exact alloys to be used for the Work, and show range of natural variations to be expected in finished Work, by duplicate samples of varying color and texture.


	A.
	A.
	A.
	B. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded or factory-fabricated material.  Provide the followi...
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold-water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat, 0.75 to 1.0-mil thick.
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand spray for extrusions and fuse at a peak metal temperature of 440 F.  Apply to a dry...
	5. Apply clear fluoropolymer top coat to provide a dry film thickness of 0.4 to 0.8- mils.  The entire four-coat system shall have a dry film thickness of 2.6-mils minimum.
	6. Provide the following physical properties, as proven by the following laboratory test methods acceptable to Engineer:
	a. Weathering, ASTM D 4214:  Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244:  No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	c. Humidity Resistance, ASTM D 2247; no blisters after 3,000 hours.
	d. Salt Spray, ASTM B 117:  Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	e. Dry Adhesion:  No pick-off when tape tested over 1/16-inch cross hatch.
	f. Wet Adhesion:  No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	g. Boiling Water Adhesion:  No pick-off when tape tested over cross hatch area after one-hour immersion in distilled boiling water.
	h. Water Immersion:  No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80 ±10 F after 500 hours.
	i. Abrasion Resistance, ASTM D 968:  Coefficient of abrasion of 67, minimum.
	j. Gloss, ASTM D 523: 30±5 reflectivity at 60 F.
	k. Pencil Hardness, ASTM D 3363:  HB-H, minimum.
	l. Dry Film Thickness, ASTM D 3363:  Primer, 0.2 to 0.4-mils; barrier coat, 1.0-mil; color coating, 0.7 to 1.5-mils; clear topcoat, 0.4 to 0.8-mils.
	m. Solvent Resistance:  100 Double MEK rubs, minimum.
	n. Flexibility, ASTM D 522:  No cracking prior to metal fracture.
	o. Acid Resistance, ASTM D 1308:  Sixteen hour spot test with five percent hydrochloric acid - no effect.
	p. Alkali Resistance, ASTM D 1308:  Sixteen hour spot test with five percent sodium hydroxide - no effect.

	7. Colors:  Provide the following:
	a. Complete selection of manufacturer’s standard, custom and premium colors and coating system components for final selection by Engineer.
	b. Engineer will select 2 custom special extended life premium colors for aluminum window wall system at time of Shop Drawing and Sample submission review.  Provide manufacturer capable of producing all standard, custom, special and premium colors and...
	c. Interior extrusions, exterior panels and snap covers, flashing, trim and other accessories will, at the discretion of Engineer, have 2 different finished colors.

	8. Protective Coating:  Immediately upon completion of the aluminum window wall finish, apply a transparent, color-coded, strippable-film coating, not less than 1.0-mil dry film thickness, suitable for protection of the finish through completion of e...
	9. Products and Manufacturers:  Provide one of the following:
	a. Duranar Metallic XL Specialty Color 4-Coat System by PPG Industries Coatings and Resins Division, Incorporated.
	b. Or equal.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate and conditions under which aluminum doors and frames Work are to be installed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work. Do not proceed with...

	3.2   INSTALLATION
	A. Comply with manufacturer’s specifications and recommendations for the installation of aluminum doors and frames.
	B. Set units plumb, level and true to line, without warp or rack of frames, doors or panels. Anchor securely in place. Separate aluminum and other corrodible metal surfaces from sources of corrosion or electrolytic action at points of contact with oth...

	3.3   ADJUSTMENT AND CLEANING
	A. Clean aluminum surfaces promptly after installation of frames and doors. Remove excess glazing and sealant compounds, dirt and other substances.
	B. Where protective coating has been supplied, remove coating completely as soon as the completion of construction activities no longer requires its retention.
	C. CONTRACTOR shall provide protective treatment and other precautions required as recommended by manufacturer, through the remainder of the construction period, to ensure that doors and frames will be without damage or deterioration (other than norma...



	08 31 00 - Access Doors and Panels_cal
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified and required to furnish and install all access doors and panels Work.
	2. Extent of access doors and panels is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a. Wall access doors.
	b. Miscellaneous hardware, accessories and fasteners.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the access doors and panels Work.
	1.

	C. Related Sections
	1.
	1.
	1.
	1.
	1. Section 09 26 16, Gypsum Board Assemblies.


	1.2   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer's technical data and installation instructions for each type of access door and panel assembly.  Transmit copy of the instructions for each type to the installer.  Provide setting drawings, templates, instructions and direct...




	PART 2 -  PRODUCTS
	2.1   DETAILS OF CONSTRUCTION
	A. Description:
	1. Provide access door and panel assemblies manufactured as integral units and complete with all components and accessories ready for installation.

	A.
	A.
	A.
	B. Wall Access Doors: Provide the following for wallboard:
	1. Flush Door Panels: 20-gauge stainless steel with No. 4 finish.
	2. Frames: 16-gauge stainless steel with No. 4 finish with 1-inch wide flange continuously welded and ground smooth at corners.
	3. Finish Hardware:
	a. Hinge: Continuous stainless steel piano hinge.
	b. Closer: Automatic, self-latching with interior latch release.
	c. Lock: Prepare access door for mortise locks and coordinate dead bolt and cylinder requirements with Section 08 71 00, Door Hardware.

	1.
	1.
	1.
	1.
	4. Size: To fit steel studs on 16-Inch centers .


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2  MANUFACTURERS
	A.
	A.
	A.
	A. Manufacturers: Provide products of one of the following:
	1. Karp Associates, Inc.
	2. Or equal.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR must examine the areas and conditions under which access doors are to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfa...

	3.2   INSTALLATION
	A. Comply with manufacturer's instructions for installation of access doors and panels.
	B. Coordinate installation with work of other trades.
	C. Set frames accurately in position and securely attach to support with face panels plumb or level in relation to adjacent finish surfaces.

	3.3   ADJUSTMENT AND CLEANING
	A. Adjust hardware and panels after installation for proper operation.
	B. Remove and replace panels or frames, which are warped, bowed or otherwise damaged.



	08 33 23 - Overhead Coiling Doors 
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install overhead coiling doors.
	2. Extent of overhead coiling doors is shown.
	3. Types of products required include:
	a.
	a.
	a.
	a. Galvanized steel, very high cycle, heavy-duty, overhead coiling doors with insulated slats and full perimeter weather-stripping.
	a.
	a.
	a.
	a.
	a.
	b. Chain operators.
	c. Electric operators and chain operators, control stations, starters, safety edge devices and similar and associated components with all power and control connections, including disconnect switches.
	d. Angles, brackets, hoods and supports.
	e. Inserts and anchoring devices.
	f. Miscellaneous materials and accessories for complete, functional system.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before overhead coiling door Work.
	1.
	1.
	1.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 09 91 000, Painting.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ASTM A36/A36M, Specification for Carbon Structural Steel.
	2. ASTM A366/A366M, Specification for Commercial Steel Sheet, Carbon, (0.15 maximum percent) Cold-Rolled.
	3. ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	4. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	5. NEMA MG 1, Motors and Generators.
	6. NFPA 70, National Electrical Code.
	7. NFPA 80, Standard for Fire Doors and Fire Windows.
	8. Standards for Safety, UL 10B, Fire Tests of Door Assemblies.
	9. UL, Building Materials Directory.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1.
	1.
	1.
	1. Supplier Qualifications: Supplier shall have a minimum of five years experience producing substantially similar products to those required and shall be able to document at least five installations in satisfactory operation for at least five years.
	2. Installer Qualifications:
	a. Retain a single installer for all overhead coiling door Work, with documented and successful experience in type of Work required, and who is authorized representative of overhead coiling door manufacturer for installing and maintaining products req...
	b. References: Provide names and telephone numbers of architects or engineers as applicable, and owner’s representatives for at least three successful projects performed by proposed installer, similar to the Work required for this Project.


	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of component Supplier from one overhead coiling door manufacturer.
	2. Overhead coiling door Supplier shall review and approve or to prepare all Shop Drawings and submittals for all products provided under this Section.
	3. Components shall be suitable for specified service conditions and be integrated into overall assembly by overhead coiling door Supplier.

	C. Regulatory Requirements:

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing all components and their assembly, all with accurate dimensions.  Include details at frames, elevations of each overhead coiling door design type, details of construction and conditions at openings.
	a.
	a.
	a.
	b. Complete interconnecting wiring diagrams for power, signal and control systems indicating all system operating components and control station wiring required for complete, operational system complying with Specifications.  Define and differentiate ...

	2. Product Data:
	a. Manufacturer’s specifications and data sheets, roughing-in diagrams, and installation instructions for each type and size of overhead coiling door.
	b. Include manufacturer's data on operators, operating instructions and maintenance data.  Indicate by transmittal form that installer has received a copy of diagrams and installation instructions.
	a.
	a.
	a.
	c. Electric operator and other operating system component specifications indicating compliance with Specifications. Provide motor nameplate data and ratings; characteristics, mounting arrangements, size and location of winding termination lugs, condui...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Samples:
	a. Specified galvanized, primed painted steel finish on 12-inch by 12-inch panel of insulated flat slats identical to those that will be used in the Work.  Provide sample of full depth of door, demonstrating slat insulation and thermal-break feature. ...


	B. Informational Submittals: Submit the following:
	1.
	1.
	1.
	1.
	1.
	1. Design Data:
	a. Calculations showing that detailing and fabrication of components complies with structural performance specified.

	2. Supplier Instructions:
	a. Provide manufacturer instructions for handling and installing specified products.
	b. Setting drawings; summary of loads on walls, jambs and structural elements; templates; and instructions and directions for installation of inserts and anchorage devices, furnished by overhead coiling door Supplier and installed under other Sections...

	3. Site Quality Control Submittals:
	a. Provide report of all operating tests, problems encountered, and corrective actions implemented.  Document successful completion of field operating test for all products.
	b. Provide report of each visit to Site by Supplier’s representative.

	4. Qualifications Statements:
	a. Supplier.
	b. Installer.


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Data:
	a. Provide complete operation and maintenance manuals, including test reports, maintenance data and schedules, description of operation, and information on recommended spare parts.
	b. Provide operation and maintenance manuals per Section 01 78 23, Operation and Maintenance Data.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work.  Deliver anchorage devices to be embedded in concrete in ample time to prevent delaying the Work.
	2. Deliver products to Site suitably crated, braced, and protected against distortion and damage during transit and unloading.  Label all parts to comply with approved Shop Drawings and submittals.
	3. Upon delivery, inspect products for damage.  Notify ENGINEER in writing of loss or damage to products.  Replace loss and repair damage to new condition in accordance with manufacturer's instructions.  Minor damage may be repaired provided finished ...
	4. Conform to Section 01 65 00, Product Handling Requirements.

	B. Storage and Protection:
	1. Store materials to allow easy access for inspection and identification.  Keep all material off ground using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store doors and frames under cover.
	3. Place units up off floor in manner that prevents rust and damage.
	4. Avoid using non-vented plastic or canvas shelters.
	5. Conform to Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Structural: Overhead coiling door components shall be capable of resistance to these loads:
	a. Wind Loading: Provide resistance to both positive and negative wind pressure loading of 30 pounds per square foot acting over entire plane of door curtain slats.
	b. Dead Loading: Provide resistance to deformation of door components caused by effects of gravity loads.
	c. Applied loadings shall not cause short-term or permanent deformation of system components.  Doors shall remain operable and undamaged during and after application of specified wind pressure loading.

	2. Helically-Wound Torsion Springs: Provide Very-High-Cycle design capable of performing for 100,000 operational cycles.  Provide non-resetable electric counters for overhead coiling doors.
	1.
	1.
	1.
	3. Electric Operators and Controls:
	a. Operator system shall be constructed so that motor can be removed without disturbing limit-switch adjustment and without affecting emergency auxiliary operator.
	b. Operators shall be constructed for 100,000 service-free, operating cycles.
	c. Fixtures shall be listed and labeled as specified.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Chain Hoist Operation: Reduction roller chain and sprocket drive or suitable gearing, mounted on counterbalance shaft, shall operate with a maximum 35 pounds of pulling force.

	B. Definitions:
	1. Operating Cycle: One complete cycle of an overhead coiling door or fire-resistance-rated overhead coiling door begins in closed position.  Door is then moved to open position and back to closed position.
	2. Listed and Labeled: Per NFPA 70, Article 100.


	2.2   MANUFACTURERS
	A.
	A.
	A.
	A. Non-fire Resistance-Rated Overhead Coiling Doors:
	1. Products and Manufacturers: Provide products of one of the following:
	a. Thermo-Tite Door 800C Series Insulated Double Panel Overhead Coiling Doors, by Wayne Dalton Corp.
	b. Weather-Tite Insulated Service Doors by McKeon Door Company.
	c. Or equal.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  MATERIALS
	A. Door Curtain:
	1.
	1.
	1.
	1. Door Curtain Slats: Fabricate door curtain of flat, interlocking slats, designed in compliance with structural performance criteria specified, but not less than  18 gauge back and front panels, of continuous length for width of door, without splices.
	2. Unless otherwise shown or specified, provide double-panel flat slats, as follows:
	a.
	a.
	a.
	a. Steel Door Curtain Slats: Structural quality, cold-rolled, galvanized carbon steel sheets of commercial quality, complying with ASTM A366/A366M, and ASTM A653/A653M, G60 zinc coating, mill-phosphatized.
	b. Slat Size and Features: 3/4-inches by three inches; pressure filled, foamed-in-place polyisocyanurate plastic insulation with minimum resistance to thermal flow (R) value of 6.25 and UL Tested Flame Spread of 75 maximum according to ASTM E84; therm...

	1.
	1.
	1.
	3. Endlocks: Heavy malleable iron castings, galvanized after casting, secured to curtain slats with two galvanized rivets.  Provide endlocks on alternate curtain slats for curtain alignment and resistance against lateral movement.
	1.
	1.
	1.
	4. Windlocks: Heavy malleable iron castings, galvanized after casting, and secured to curtain slats with three galvanized rivets.  Space windlocks 2.0 feet on centers on both edges of curtain, or as required to comply with structural performance crite...
	5. Bottom Bar: Consisting of two galvanized steel angles, each not less than 1.5 inches by 1.5 inches by 1/8-inch thick.
	1.
	1.
	1.
	6. Bottom Astragal: Replaceable gasket of flexible vinyl or neoprene.

	B. Curtain Jamb Guides:
	1. Fabricate curtain jamb guides of steel shapes with sufficient depth and strength to retain curtain against specified wind loading.  Build-up units with minimum 3/16-inch thick steel sections complying with ASTM A36/A36M.  Slot bolt holes for track ...
	2. Secure continuous wall angle to wall framing by 3/8-inch minimum diameter bolts at not more than 2.6 feet on centers, unless otherwise recommended by door manufacturer.  Extend wall angles above door opening head to support coil brackets, unless ot...
	3. Provide removable stops on guides to prevent over-travel of curtain, and a continuous bar for holding windlocks, if any.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Fascia Panels: Same material as door curtain slats.
	A.
	A.
	A.
	D. Weather Seals:
	1. Provide replaceable, compressible, and adjustable natural rubber or neoprene rubber weather-stripping for exterior doors.  Secure weather seals with continuous metal pressure bars.  At door heads, use a 1/8-inch thick replaceable, continuous sheet ...
	2. Provide double guide weather-stripping that, when tested at 1.30 pounds per square foot pressure differential, allows maximum of 3.75 cubic feet per minute air infiltration per linear foot of overhead coiling door perimeter.
	3. Provide weather-stripping continuously around all perimeter edges of door including hood baffle, astragal and guide weather-stripping.

	E. Counterbalancing Mechanism:
	1. Counterbalance doors by an adjustable-tension, steel helical torsion spring, mounted around steel shaft, mounted in spring barrel, and connected to door curtain with required barrel rings.  Use grease-sealed ball bearings or self-lubricating graphi...
	2. Counterbalance Barrel:
	a. Fabricate spring barrel of hot-formed structural quality carbon-steel, welded or seamless pipe, of sufficient diameter and wall thickness to support roll-up of curtain without distorting slats and limiting barrel deflection to no more than 0.03-inc...
	b. Provide spring balance of one or more oil-tempered, heat-treated steel helical torsion springs.  Size springs to counterbalance the weight of curtain with uniform adjustment accessible from outside barrel.  Provide cast steel barrel plugs to secure...
	c. Fabricate torsion rod for counterbalance shaft of case-hardened steel, of required size to hold fixed spring ends and carry torsional load.

	3. Brackets: Provide mounting brackets of manufacturer's standard design, either cast-iron or cold-rolled steel plate with bell-mouth guide groove for curtain.

	F. Weather and Waterproof Hoods:
	1. Form to entirely enclose coiled curtain and operating mechanism at opening head, and act as weather seal.  Contour to suit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Provide closed ends for surf...
	2. Fabricate steel hoods from 22-gauge hot-dip galvanized steel coating, complying with ASTM A653/A653M, phosphate-treat before fabrication.


	1.1
	1.1
	1.1
	1.1
	2.4  ACCESSORIES
	A.
	A.
	A.
	A. Automatic Closing:
	1. Provide automatic closing device and viscous fluid-type speed governor, complying with requirements of NFPA 80, operating when activated by temperature rise and melting of 165 degrees F replaceable fusible links on both sides of wall of door openin...
	2. Construct governor unit to be inoperative during normal door operations but, when engaged, limits speed of closing door to less than 2.0 feet per second.  Design release mechanism for ordinary resetting.
	1. Fabricate unit to permit manual lifting of curtain for emergency exit after automatic closing, with curtain returning to the closed position when released.
	1.
	1.
	1.
	1.
	3.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Chain Hoist Operator:
	1. Provide manual direct drive chain hoist side-mounted operator consisting of endless stainless steel hand chain, chain cast-iron pocket wheel, and chain guard.
	2. Provide chain hoist with self-locking mechanism allowing curtain to be stopped at all points in its travel and remain in position until movement is reactivated.  Furnish hand chain with chain holder secured to operator guide.
	3. Provide endless chain length that extends to 3.0 feet above floor.
	4. Gears shall be high grade gray cast-iron.

	C. Safety Stop Lock Bearings: Provide overhead coiling doors with safety stop lock bearings that will stop downward travel of overhead coiling door upon sensing a sudden, rapid acceleration of pipe shaft.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Electric Door Operators:
	1. General: Provide electric door operator assembly of size and capacity recommended and provided by overhead coiling door manufacturer; complete with electric motor and factory pre-wired motor controls, including reversing starter, gear reduction uni...
	1.
	1.
	1.
	1.
	2. Provide hand-operated disconnect or mechanism for automatically engaging sprocket and chain operator and releasing brake for emergency manual operation.  Mount disconnect and operator to be accessible from floor level.  Include interlock device to...
	3. Operator system shall be provided so that motor can be removed without disturbing limit-switch adjustment and without affecting emergency auxiliary operator.
	1.
	1.
	1.
	4. Door Operator Type:
	a. Provide wall or bracket-mounted door operator units consisting of electric motor, a worm gear running-in-oil primary drive from motor to reduction gear box, chain or worm gear drive from reduction box to gear wheel mounted on counterbalance shaft, ...
	b. Provide motor, clutch, and drive assembly of horsepower and design as determined by door manufacturer for size of door required and as specified.

	5. Electric Motors:
	a. Provide high-starting torque, reversible, continuous-duty; Class A insulated electric motors, complying with NEMA MG 1, with overload protection.
	b. Size to start, accelerate, and operate door in either direction, from all intermediate positions, at not less than eight inches or more than twelve inches per second without exceeding nameplate ratings or considering service factor.
	a.
	a.
	a.
	a. Coordinate wiring requirements and current characteristics of motors with building electrical system, and refer to electrical Specification
	a.
	c.
	a.
	d. NEMA Type 4X enclosures are intended for indoor or outdoor use to provide a degree of protection against corrosion, windblown dust, and rain, splashing and hose-directed water and external ice formation; IT DOES not provide protection against inter...
	a.
	a.
	a.
	a.
	e. Provide totally enclosed, non-ventilated or fan-cooled motors, waterproof electric motors, fitted with a plugged drain, and controller with NEMA Type 4X enclosure.
	a.
	f. Provide adjustable limit switches, rotary-type, driven by time chain and interlocked with motor controls set to automatically stop door at fully opened and closed positions.  Geared limit switches shall contain spare set of contacts.

	6. Remote Control Station:
	a. Unless otherwise shown, provide momentary-contact, three-button control station with push button controls labeled, “OPEN”, “CLOSE”, and “STOP”.  Provide at locations as shown or scheduled.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Provide interior and exterior units, full-guarded type, standard duty, surface-mounted, weatherproof type, NEMA Type 4X enclosure, key-operated on exterior locations.

	1.
	1.
	1.
	7. Safety Edge Device:
	a. Provide each door with pneumatic safety air switch, extending full width of door bottom, located within a U-shaped neoprene or rubber astragal mounted to bottom door rail.
	b. Unit shall operate such that contact with switch before fully closing will immediately change air chamber pressure sending signal from air switch to electric motor, that will stop downward travel and reverse door direction to fully opened position.
	c. Connect to control circuit through retracting safety cord with cable reels provided for each electric operating door.
	d. Compressible strip shall serve as a weather seal along bottom of door.
	e. Safety edge shall be acceptable for use in NFPA 70 Class I, Division 1 locations.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5  PAINTING
	A. Surface-prepare in the shop and shop-prime all ferrous metal and galvanized surfaces, exposed and unexposed, except lubricated surfaces, with door manufacturer’s standard rust inhibitive primer, drying to a flat sheen.
	B. Refer to Section 09 91 00, Painting, and coordinate compatibility of shop and Site-primed and finished paint for interior and exterior ferrous and non-ferrous metals.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which overhead coiling doors are to be installed and notify ENGINEER of conditions detrimental to proper and timely completion of the Work.  Do not proceed with Work until unsatisfactory conditions have been ...

	3.2   INSTALLATION
	A.
	A.
	A.
	A. Install, wire, connect and adjust doors, motors, starters, control stations, limit and safety switches and other electrical accessories and connections required, per manufacturer’s written instructions, approved Shop Drawings and submittals, and th...
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Lubricate bearings and sliding parts and adjust mechanism so moving parts operate smoothly and are free of warp, twist, or distortion and fit watertight for door’s entire perimeter.
	C. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and equipment.  Test door closing when activated by detector or alarm connected fire release system.  Reset door-closing mechanism after successful test.
	D. Repair damaged products and restore finish to match manufacturer’s original finish.

	3.3   FIELD QUALITY CONTROL
	A. Tests: Perform operating tests on all products at the Site following installation of products, including controls.  Should tests indicate malfunction, make necessary repairs and adjustments.  Repeat tests and adjustments until, in opinion of ENGINE...
	B. Supplier’s Services:
	1.
	1.
	1.
	1. Provide services of factory-trained representative of Supplier for installation supervision, start-up, operation testing, and training of OWNER’s operating and maintenance personnel.  Representative shall make at least 1 visit to the Site with at l...
	2. Costs, including travel, lodging, meals and incidentals, for Supplier’s representative’s visits shall be at no additional cost to OWNER.




	08 41 23 - Fire Rated Glass and Framing Systems
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	1.1  DESCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install fire rated glass and framing systems.
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install fire rated glass and framing systems.
	2. Types of products required include the following:
	2. Types of products required include the following:
	a. Fire rated framing systems for installation as windows in interior openings.
	a. Fire rated framing systems for installation as windows in interior openings.


	B. Coordination:
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the fire rated glass and framing Work.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the fire rated glass and framing Work.


	1.2  REFERENCES
	1.2  REFERENCES
	A. American Architectural Manufacturers Association (AAMA)
	A. American Architectural Manufacturers Association (AAMA)
	1. AAMA 501.1-2005: Standard Test Method for Water Penetration of Windows, Curtain Walls, and Doors Using Dynamic Pressure
	1. AAMA 501.1-2005: Standard Test Method for Water Penetration of Windows, Curtain Walls, and Doors Using Dynamic Pressure
	2. AAMA 501.2-2003: Quality Assurance and Diagnostic Water Leakage Field Check of Installed Storefronts, Curtain Walls, and Sloped Glazing Systems
	2. AAMA 501.2-2003: Quality Assurance and Diagnostic Water Leakage Field Check of Installed Storefronts, Curtain Walls, and Sloped Glazing Systems
	3. AAMA 501.5-2005: Test Method for Thermal Cycling of Exterior Walls
	3. AAMA 501.5-2005: Test Method for Thermal Cycling of Exterior Walls
	4. AAMA 1503-1998: Voluntary Test Method for Thermal Transmittance and Condensation Resistance of Windows, Doors and Glazed Wall Sections
	4. AAMA 1503-1998: Voluntary Test Method for Thermal Transmittance and Condensation Resistance of Windows, Doors and Glazed Wall Sections
	5. AAMA 2603-2002 - Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
	5. AAMA 2603-2002 - Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
	6. AAMA 2604-2005 - Voluntary Specification, Performance Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and Panels.
	6. AAMA 2604-2005 - Voluntary Specification, Performance Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and Panels.
	7. AAMA 2605-2005 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels.
	7. AAMA 2605-2005 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels.

	B. American Society for Testing and Materials (ASTM):
	B. American Society for Testing and Materials (ASTM):
	1. ASTM A 1008/A 1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable; 2007.
	1. ASTM A 1008/A 1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable; 2007.
	2. ASTM A 1011/A 1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength; 2006b.
	2. ASTM A 1011/A 1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength; 2006b.
	2. ASTM A 1011/A 1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength; 2006b.
	3. ASTM E 283-04: Test Method for Determining the Rate of Air Leakage through Exterior Windows, Curtain Walls, and Doors under Specified Pressure Differences across the Specimen
	3. ASTM E 283-04: Test Method for Determining the Rate of Air Leakage through Exterior Windows, Curtain Walls, and Doors under Specified Pressure Differences across the Specimen
	4. ASTM E 330-02: Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference Procedure A
	4. ASTM E 330-02: Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference Procedure A
	5. ASTM E 331-04: Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference
	5. ASTM E 331-04: Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference
	6. ASTM E 783-02: Test Method for Field Measurement of Air Leakage through Installed Exterior Windows and Doors
	6. ASTM E 783-02: Test Method for Field Measurement of Air Leakage through Installed Exterior Windows and Doors
	7. ASTM E 1105-00: Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure Difference
	7. ASTM E 1105-00: Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure Difference
	8. ASTM E 90-04: Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements
	8. ASTM E 90-04: Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements
	9. ASTM E 413-04: Standard Classification for Rating Sound Insulation.
	9. ASTM E 413-04: Standard Classification for Rating Sound Insulation.

	C. American Welding Society (AWS)
	C. American Welding Society (AWS)
	1. AWS D1.3 - Structural Welding Code - Sheet Steel.
	1. AWS D1.3 - Structural Welding Code - Sheet Steel.

	D. National Fire Protection Association (NFPA):
	D. National Fire Protection Association (NFPA):
	1. NFPA 80:  Standard for Fire Doors and Fire Windows.
	1. NFPA 80:  Standard for Fire Doors and Fire Windows.
	2. NFPA 251:  Standard Methods of Tests of Fire Endurance of Building Construction and Materials.
	2. NFPA 251:  Standard Methods of Tests of Fire Endurance of Building Construction and Materials.
	3. NFPA 252:  Standard Methods of Fire Tests of Door Assemblies.
	3. NFPA 252:  Standard Methods of Fire Tests of Door Assemblies.
	4. NFPA 257:  Standard on Fire Test for Window and Glass Block Assemblies.
	4. NFPA 257:  Standard on Fire Test for Window and Glass Block Assemblies.

	E. Underwriters Laboratories, Inc. (UL):
	E. Underwriters Laboratories, Inc. (UL):
	1. UL 9:  Fire Tests of Window Assemblies.
	1. UL 9:  Fire Tests of Window Assemblies.

	F. American National Standards Institute (ANSI):
	F. American National Standards Institute (ANSI):
	1. ANSI Z97.1:  Standard for Safety Glazing Materials Used in Buildings.
	1. ANSI Z97.1:  Standard for Safety Glazing Materials Used in Buildings.


	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to
	A. Testing Agency Qualifications: Qualified according to
	1. International Accreditation Service for a Type A Third-Party Inspection Body (Field Services ICC-ES Third-Party Inspections Standard Operating Procedures, 00-BL-S0400 and S0401)
	1. International Accreditation Service for a Type A Third-Party Inspection Body (Field Services ICC-ES Third-Party Inspections Standard Operating Procedures, 00-BL-S0400 and S0401)
	2. International Accreditation Service for Testing Body-Building Materials and Systems
	2. International Accreditation Service for Testing Body-Building Materials and Systems
	a. Fire Testing
	a. Fire Testing
	1) ASTM Standards  E 119
	1) ASTM Standards  E 119
	2) CPSC Standards 16 CFR 1201
	3) NFPA Standards 251, 252, 257
	2) CPSC Standards 16 CFR 1201
	2) CPSC Standards 16 CFR 1201
	3) NFPA Standards 251, 252, 257
	4) UL Standards 9, 10B, 10C, 1784, UL Subject 63
	4) UL Standards 9, 10B, 10C, 1784, UL Subject 63
	5) BS 476; Part 22:  1987
	5) BS 476; Part 22:  1987
	6) EN 1634-1
	6) EN 1634-1
	7) CAN Standards S 101, S 104,  S 106
	7) CAN Standards S 101, S 104,  S 106



	B. Fabricator Qualifications:
	B. Fabricator Qualifications:
	1. Provide fire rated glass and framing fabrications from fabricators who are licensed by primary glass manufacturer to produce specified units and with documented skill and successful experience in this type of Work and who agree to employ only trade...
	1. Provide fire rated glass and framing fabrications from fabricators who are licensed by primary glass manufacturer to produce specified units and with documented skill and successful experience in this type of Work and who agree to employ only trade...
	2. Provide fire rated glass and framing fabrications from fabricators who are members of GANA or SIGMA and participate in certification programs.
	2. Provide fire rated glass and framing fabrications from fabricators who are members of GANA or SIGMA and participate in certification programs.
	3. Obtain fire rated glass and framing fabrications from fabricators who will, if required, send a qualified technical representative to the Site, for the purpose of assisting ENGINEER with opinions on the acceptability of materials and installation m...
	3. Obtain fire rated glass and framing fabrications from fabricators who will, if required, send a qualified technical representative to the Site, for the purpose of assisting ENGINEER with opinions on the acceptability of materials and installation m...

	C. Installer's Qualifications:
	C. Installer's Qualifications:
	1. The installer of the fire rated glass and framing materials shall be a firm with documented skill and successful experience in the installation of the types of materials required and who agrees to employee only tradesmen who are trained, skilled an...
	1. The installer of the fire rated glass and framing materials shall be a firm with documented skill and successful experience in the installation of the types of materials required and who agrees to employee only tradesmen who are trained, skilled an...
	2. Submit records of experience and certifications to ENGINEER.
	2. Submit records of experience and certifications to ENGINEER.

	D. Glass Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the testing specified, as documented according to ASTM E 548.
	D. Glass Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the testing specified, as documented according to ASTM E 548.
	E. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct testing specified, as documented according to ASTM E 548.
	E. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct testing specified, as documented according to ASTM E 548.
	F. Source Limitation:  All materials provided under this Section shall be obtained from a single supplier or manufacturer who, with CONTRACTOR, shall assume full responsibility for the completeness of the Work.  The supplier or manufacturer shall be t...
	F. Source Limitation:  All materials provided under this Section shall be obtained from a single supplier or manufacturer who, with CONTRACTOR, shall assume full responsibility for the completeness of the Work.  The supplier or manufacturer shall be t...
	G. Regulatory Requirements:
	G. Regulatory Requirements:
	1. Wherever a fire-resistance-rating classification is shown or scheduled for doors or windows, (1-hour, 2-hour, 3-hour), provide glass complying with the requirements specified and established by UL, NFPA and other governing authorities having jurisd...
	1. Wherever a fire-resistance-rating classification is shown or scheduled for doors or windows, (1-hour, 2-hour, 3-hour), provide glass complying with the requirements specified and established by UL, NFPA and other governing authorities having jurisd...

	H. Codes: Comply with applicable requirements of codes referenced in Section 01420, References.
	H. Codes: Comply with applicable requirements of codes referenced in Section 01420, References.

	1.4  SUBMITTALS
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a. Include plans, elevations and details of product showing component dimensions; framed opening requirements, dimensions, tolerances, and attachment to structure.
	a. Include plans, elevations and details of product showing component dimensions; framed opening requirements, dimensions, tolerances, and attachment to structure.

	2. Product Data:
	2. Product Data:
	a. Technical Information:  Submit latest edition of manufacturer’s product data providing product descriptions, technical data, Underwriters Laboratories, Inc. listings and installation instructions.
	a. Technical Information:  Submit latest edition of manufacturer’s product data providing product descriptions, technical data, Underwriters Laboratories, Inc. listings and installation instructions.

	3. Samples:
	3. Samples:
	a. Glass sample-as provided by manufacturer
	a. Glass sample-as provided by manufacturer
	b. Sample of frame
	b. Sample of frame
	c. Verification of sample of selected finish
	c. Verification of sample of selected finish
	d. Review of samples by ENGINEER will be for color, texture and pattern only. Compliance with other requirements is the responsibility of CONTRACTOR.
	d. Review of samples by ENGINEER will be for color, texture and pattern only. Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Certificates:
	1. Certificates:
	a. Certificates of compliance from glass and glazing materials manufacturers attesting that glass and glazing materials furnished for project comply with requirements.
	a. Certificates of compliance from glass and glazing materials manufacturers attesting that glass and glazing materials furnished for project comply with requirements.
	1) Separate certification will not be required for glazing materials bearing manufacturer’s permanent label designating type and thickness of glass, provided labels represent a quality control program involving a recognized certification agency or ind...
	1) Separate certification will not be required for glazing materials bearing manufacturer’s permanent label designating type and thickness of glass, provided labels represent a quality control program involving a recognized certification agency or ind...




	1.5  DELIVERY, STORAGE AND HANDLING
	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	B. Storage and Protection:
	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Protect fire rated glass and framing materials according to manufacturer’s and fabricator’s written instructions to prevent damage to fire rated glass and framing materials from condensation, temperature changes, direct exposure to sun, or other ca...
	2. Protect fire rated glass and framing materials according to manufacturer’s and fabricator’s written instructions to prevent damage to fire rated glass and framing materials from condensation, temperature changes, direct exposure to sun, or other ca...
	2. Protect fire rated glass and framing materials according to manufacturer’s and fabricator’s written instructions to prevent damage to fire rated glass and framing materials from condensation, temperature changes, direct exposure to sun, or other ca...

	C. Acceptance at Site:
	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...


	1.6  WARRANTIES
	1.6  WARRANTIES
	A. General:  Provide manufacturers standard five – year warranty.
	A. General:  Provide manufacturers standard five – year warranty.
	B. Special Warranty:
	B. Special Warranty:
	1. Insulating Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to the benefit of OWNER, agreeing to replace, for a period of five-years from the date of Substantial Completion, glass that shows signs of deterioratio...
	1. Insulating Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to the benefit of OWNER, agreeing to replace, for a period of five-years from the date of Substantial Completion, glass that shows signs of deterioratio...



	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   MANUFACTURER
	2.1   MANUFACTURER
	A. Product and Manufacturer: Provide one of the following:
	A. Product and Manufacturer: Provide one of the following:
	1. FireLite® as manufactured by Nippon Electric Glass Company, Ltd., and distributed by Technical Glass Products.
	1. FireLite® as manufactured by Nippon Electric Glass Company, Ltd., and distributed by Technical Glass Products.
	2. Or Equal.
	2. Or Equal.


	2.2  PERFORMANCE REQUIREMENTS
	2.2  PERFORMANCE REQUIREMENTS
	A. Fire Rating Requirements:
	A. Fire Rating Requirements:
	1. Duration-- Window Assembly:  Capable of providing a fire rating for 60 minutes.
	1. Duration-- Window Assembly:  Capable of providing a fire rating for 60 minutes.
	2. Delegated design: For the performance requirements listed below requiring structural design provide data, calculations and drawings signed and sealed by an engineer licensed in the state  where the project is located.
	2. Delegated design: For the performance requirements listed below requiring structural design provide data, calculations and drawings signed and sealed by an engineer licensed in the state  where the project is located.

	B. Design Requirements:
	B. Design Requirements:
	1. Dimensions - Window Assembly:
	1. Dimensions - Window Assembly:
	a. Perimeter framing face dimension:  2 3/4-inch at head, sill and jamb.
	a. Perimeter framing face dimension:  2 3/4-inch at head, sill and jamb.
	b. Horizontal and/or vertical mullions:  3 9/16-inch on the face.
	b. Horizontal and/or vertical mullions:  3 9/16-inch on the face.
	c. Depth of perimeter and mullion:  1 15/16-inch.
	c. Depth of perimeter and mullion:  1 15/16-inch.



	2.3  MATERIALS-GLASS
	2.3  MATERIALS-GLASS
	A. Tempered Fire Rated Glazing:  ASTM C 1036 and ASTM C 1048; composed of ceramic glazing material.
	A. Tempered Fire Rated Glazing:  ASTM C 1036 and ASTM C 1048; composed of ceramic glazing material.
	A. Tempered Fire Rated Glazing:  ASTM C 1036 and ASTM C 1048; composed of ceramic glazing material.
	1.  Properties:.
	1.  Properties:.
	a. Thickness:  3/16 inch [5 mm].
	a. Thickness:  3/16 inch [5 mm].
	b. Weight:  2.56 lbs/ft2 or 12.5 kg/m2
	b. Weight:  2.56 lbs/ft2 or 12.5 kg/m2
	c. Approximate Visible Transmission:  88 percent.
	c. Approximate Visible Transmission:  88 percent.
	d. Approximate Visible Reflection:  9 percent.
	d. Approximate Visible Reflection:  9 percent.
	e. Hardness (Vicker’s Scale):  700.
	e. Hardness (Vicker’s Scale):  700.
	f. Fire-rating:  20 minutes to 90 minutes.
	f. Fire-rating:  20 minutes to 90 minutes.
	g. Impact Safety Resistance:  None.
	g. Impact Safety Resistance:  None.
	h. Positive Pressure Test:  UL 10C; passes.
	h. Positive Pressure Test:  UL 10C; passes.
	i. Surface Finish:
	i. Surface Finish:
	1) Premium Grade is finish ground and polished on both surfaces to provide superior surface quality, improving overall clarity and providing a surface that is unmatched by alternative products.
	1) Premium Grade is finish ground and polished on both surfaces to provide superior surface quality, improving overall clarity and providing a surface that is unmatched by alternative products.

	j. Positive Pressure Test:  UL 10C; passes.
	j. Positive Pressure Test:  UL 10C; passes.

	2. Maximum sheet sizes based on surface finish:
	2. Maximum sheet sizes based on surface finish:
	a. Premium:  48 inches by 96 inches.
	a. Premium:  48 inches by 96 inches.

	3. Fire Rating:  Fire rating classified and labeled by UL for fire rating scheduled at opening locations on drawings, when tested in accordance with ASTM E2010-01, NFPA 257, UL 9 and UL 10B.
	3. Fire Rating:  Fire rating classified and labeled by UL for fire rating scheduled at opening locations on drawings, when tested in accordance with ASTM E2010-01, NFPA 257, UL 9 and UL 10B.


	2.4   mATERIALS – STEEL FRAMES
	2.4   mATERIALS – STEEL FRAMES
	A. Steel Framing System including60-minute rated windows.
	A. Steel Framing System including60-minute rated windows.
	1. Frame:  Steel profiled formed tubing.
	1. Frame:  Steel profiled formed tubing.
	2. Fasteners:  As recommended by manufacturer.
	2. Fasteners:  As recommended by manufacturer.
	3. Glazing Accessories:  calcium silicate setting blocks.
	3. Glazing Accessories:  calcium silicate setting blocks.
	4. Glazing Compounds:
	4. Glazing Compounds:
	a. Approved glazing tape supplied by manufacturer.
	a. Approved glazing tape supplied by manufacturer.



	2.5   FABRICATION
	2.5   FABRICATION
	A. Furnish frame assemblies pre-welded.
	A. Furnish frame assemblies pre-welded.
	1. Furnish frame assemblies pre-welded.
	1. Furnish frame assemblies pre-welded.
	a. When necessary, splice frames too large for shop fabrication or shipping or to fit in available building openings.
	a. When necessary, splice frames too large for shop fabrication or shipping or to fit in available building openings.
	b. Fit with suitable fasteners.
	b. Fit with suitable fasteners.
	c. Knock-down frames are not permitted.
	c. Knock-down frames are not permitted.


	B. Fabrication Dimensions:  Fabricate to fire-rated field dimensions.
	B. Fabrication Dimensions:  Fabricate to fire-rated field dimensions.

	2.6   FINISHES, GENERAL
	2.6   FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish frames after assembly.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable.  Noticeable variations in the same piece are not acceptable.
	B. Finish frames after assembly.
	B. Finish frames after assembly.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable.  Noticeable variations in the same piece are not acceptable.

	2.7   POWDERCOAT FINISHES
	2.7   POWDERCOAT FINISHES
	A. Finish after fabrication.
	A. Finish after fabrication.
	B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable. Noticeable variations in the same piece are not acceptable.
	B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable. Noticeable variations in the same piece are not acceptable.
	C. Interior Steel Finishes.
	C. Interior Steel Finishes.
	1. Powder-Coat Finish: Polyester Super Durable powder coating which meets AAMA 2604 for chalking and fading. Apply manufacturer's standard powder coating finish system applied to factory-assembled frames before shipping, complying with manufacturer's ...
	1. Powder-Coat Finish: Polyester Super Durable powder coating which meets AAMA 2604 for chalking and fading. Apply manufacturer's standard powder coating finish system applied to factory-assembled frames before shipping, complying with manufacturer's ...
	2. Color and Gloss: As selected by Engineer from manufacturer's full range.
	2. Color and Gloss: As selected by Engineer from manufacturer's full range.
	3. Manufacturers: As approved by the manufacturer.
	3. Manufacturers: As approved by the manufacturer.


	2.8   ACCESSORY MATERIALS
	2.8   ACCESSORY MATERIALS
	A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30-mil thickness per coat.
	A. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos; formulated for 30-mil thickness per coat.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1  INSPECTION
	3.1  INSPECTION
	A. Site Verification of Conditions: Verify substrate conditions, have been previously installed under other sections, and are acceptable for product installation in accordance with manufacturer’s instructions
	A. Site Verification of Conditions: Verify substrate conditions, have been previously installed under other sections, and are acceptable for product installation in accordance with manufacturer’s instructions

	3.2  INSTALLATION
	3.2  INSTALLATION
	A. General:
	A. General:
	1. Examine substrates and members to which the work of this section attaches or adjoins prior to frame installation’
	1. Examine substrates and members to which the work of this section attaches or adjoins prior to frame installation’
	2. Provide openings plumb, square and within allowable tolerances.
	2. Provide openings plumb, square and within allowable tolerances.
	a. Provide 3/8 inch shim space at all walls.
	a. Provide 3/8 inch shim space at all walls.

	3. Installation shall be in strict accordance with the fire glazing material manufacturer’s specifications. Field cutting or tampering is strictly prohibited.
	3. Installation shall be in strict accordance with the fire glazing material manufacturer’s specifications. Field cutting or tampering is strictly prohibited.

	B. Notify Engineer of any conditions which jeopardize the integrity of the proposed fire wall / door system.
	C. Do not proceed until such conditions are corrected.
	B. Notify Engineer of any conditions which jeopardize the integrity of the proposed fire wall / door system.
	B. Notify Engineer of any conditions which jeopardize the integrity of the proposed fire wall / door system.
	C. Do not proceed until such conditions are corrected.

	3.3  INSTALLATION
	3.3  INSTALLATION
	A. Follow manufacturers installation manual.
	A. Follow manufacturers installation manual.

	3.4   repair and touch up
	3.4   repair and touch up
	A. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged.
	A. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged.

	3.5  c LEANING AND PROTECTION
	3.5  c LEANING AND PROTECTION
	A. Protect glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	A. Protect glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.
	1. Do not clean with astringent cleaners. Use a clean “grit free” cloth and a small amount of mild soap and water or mild detergent.
	1. Do not clean with astringent cleaners. Use a clean “grit free” cloth and a small amount of mild soap and water or mild detergent.
	2. Do not use any of the following:
	2. Do not use any of the following:
	a. Steam jets
	a. Steam jets
	b. Abrasives
	b. Abrasives
	c. Strong acidic or alkaline detergents, or surface-reactive agents
	c. Strong acidic or alkaline detergents, or surface-reactive agents
	d. Detergents not recommended in writing by the manufacturer
	d. Detergents not recommended in writing by the manufacturer
	e. Do not use any detergent above 77 degrees F
	e. Do not use any detergent above 77 degrees F
	f. Organic solvents including but not limited to those containing ester, ketones, alcohols, aromatic compounds, glycol ether, or halogenated hydrocarbons.
	f. Organic solvents including but not limited to those containing ester, ketones, alcohols, aromatic compounds, glycol ether, or halogenated hydrocarbons.
	g. Metal or hard parts of cleaning equipment must not touch the glass surface
	g. Metal or hard parts of cleaning equipment must not touch the glass surface


	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them immediately as recommended...
	B. Protect glass from contact with contaminating substances resulting from construction operations, including weld splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them immediately as recommended...
	C. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.
	C. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.



	08 51 13 - Aluminum Windows 
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all aluminum windows Work.
	2. Extent of the aluminum windows is shown and specified.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. Custom High Performance Insulated Thermal-Barrier Aluminum Windows:
	1)
	1) Fixed thermal barrier aluminum windows.
	2) Tubular muntins and intermediates providing true divided lites, mullions and all custom accessories and fasteners.
	3) Gaskets, pressure plates and snap covers in conjunction with each of the above components.
	4) Intermediate mullions and all accessories and fasteners.
	5) Hardware, custom panning and miscellaneous materials.
	6) Anchors, inserts, support brackets, expansion devices, fasteners, flashings, weeps, and similar elements in conjunction with each of the above components.

	b. Complete selection of custom and premium custom-blended full-strength polyvinylidene fluoride finishes and colors with extended life topcoat.


	B. Coordination:
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the aluminum windows Work.
	1.

	C. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 08 81 00, Glass Glazing.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Architectural Manufacturer's Association, (AAMA).
	a. AAMA 101, Voluntary Specifications for Aluminum Prime Windows and Sliding Glass Doors.
	b. AAMA 302.8, Specification for Aluminum Windows.
	c. AAMA 701-702, Voluntary Specification for Pile Weatherstrip and Replaceable Fenestration Weatherseals.
	d. AAMA GS-001, Guide Specifications for Aluminum Architectural Windows.

	2. American Society for Testing and Materials, (ASTM).
	a. ASTM B 117, Practice for Operating Salt Spray (Fog) Apparatus.
	b. ASTM B 221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	c. ASTM D 522, Test Methods for Mandrel Bend Test of Attached Organic Coatings.
	d. ASTM D 523, Test Method for Specular Gloss.
	e. ASTM D 968, Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive.
	f. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	g. ASTM D 2244, Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates.
	h. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	i. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.
	j. ASTM E 283, Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
	k. ASTM E 330, Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference.
	l. ASTM E 331, Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform Static Air Pressure Difference.

	3. Federal Specification, (FS).
	a. FS RR-W-365, Wire Fabric.

	4. National Association of Architectural Metal Manufacturers, (NAAMM).
	a. NAAMM Metal Finishes Manual for Architectural and Metal Products.

	5. Ohio Building Code, (OBC).


	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Manufacturer's Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Installer's Qualifications:
	1. Installer shall be certified by the manufacturer of the aluminum windows to install the product accepted for this Project.  Installer shall provide evidence of at least five years installing similar product to the product accepted for this Project ...
	2. Submit name and qualifications of the installer to the ENGINEER.

	C. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of the component manufacturer from a single aluminum window manufacturer.
	2. The aluminum window manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the aluminum window manufacturer.

	A.
	A.
	A.
	D. Mock-Ups:
	1. Prior to the installation of custom aluminum window system with Project operable vent and accessories, but after ENGINEER'S approval of Samples and Shop Drawings, install sample of custom aluminum window system with Project operable vent, in an are...
	2. Work that does not meet the standard approved on the sample areas shall be removed and replaced with new material, as required by ENGINEER.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Fabrication and installation of aluminum window units and associated components of the Work.  Include wall elevations at 1/4-inch scale, typical unit elevations at 1-inch scale and full-size detail sections of every typical composite member.  Show ...

	2. Product Data:
	a. Copies of manufacturer's specifications, recommendations and standard details for aluminum window units, including fabrication, finishing, hardware and other components of the Work.  Include certified test laboratory reports as necessary to show c...
	a. Copies of manufacturers' specifications and installation instructions for required materials and components, which are not included in the other submittals, specified in other Sections of these Specifications.  Coordinate the submittal of such othe...
	a.
	a.
	b.

	3. Samples:
	a. Samples of each required aluminum color and finish, on 12-inch long sections of extrusion shapes as required for the aluminum window units.
	b. Samples will be reviewed by ENGINEER for color and texture only.  Compliance with all other requirements is the exclusive responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Test and Evaluation Reports: Certified laboratory test reports for required performance tests.
	2. Qualification Statements:
	a. Installer


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Documentation: Upon completion of the Work, furnish five copies of detailed maintenance manual including the following information:
	a. Product name and number.
	b. Name, address, e-mail address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...



	PART 2 -  PRODUCTS
	2.1   EQUIPMENT PERFORMANCE
	A. Design Criteria:
	1. Except as otherwise shown or specified, the requirements for aluminum windows, and the terminology and standards of performance and fabrication workmanship, are those specified and recommended in AAMA 101, and the applicable general recommendations...
	2. All custom and standard features and finishes offered by the named manufac-turers shall be made available to ENGINEER from any “or equal” manufacturer submitted by CONTRACTOR.
	3. Custom High Performance Insulated Thermal-Barrier Aluminum Windows:
	a. Performance and Testing: Except as otherwise specified, comply with the air infiltration tests, water resistance tests and applicable load tests specified in AAMA 101 for the type and classification of aluminum window units required in each case.
	b. Comply with Architectural Performance Class and Section 4 “Optional Performance Grades” of AAMA 101 Group II-Compression Seal Window Products AW-PG100-FW, Architectural.
	c. Design Pressure:
	1) Provide uniform structural test pressure of 75 pounds per square foot.
	2) Air Infiltration Test, ASTM E 283: Maximum infiltration 0.065 cubic feet per minute per linear foot of operating ventilator when tested at 6.24 pounds per square foot differential pressure.
	3) Water Penetration Test, ASTM E 331: No water penetration for 15 minutes when window is subjected to rate of flow of five gallons per hour per square foot with differential pressure across window unit of ten pounds per square foot.
	4) Wind Load Test, ASTM E 330: Minimum 50 pounds per square foot positive and negative load for ten seconds.  Maximum deformation of frame or sash member L/175 of span length.

	d. Testing: Wherever manufacturer's standard window units comply with the requirements and have been tested in accordance with the specified tests, provide certification by the manufacturer of compliance with such tests; otherwise, perform the require...
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	e. Other Loading: Applicable requirements of the International Building Code.



	2.2   MANUFACTURERS
	A.
	A.
	A.
	A. Manufacturers: Provide products of one of the following:
	1. TR 7100 series fixed windows by Traco Architectural Systems, Inc.
	2. Or equal.


	2.3   DETAILS OF CONSTRUCTION
	A.
	A.
	A.
	A. Aluminum Extrusions: Alloy and temper, ASTM B 221, 6063-T5 and not less than 1/8-inch thickness at any location for mainframe sash members and tube supports.  Vertical mullions and support clips as recommended by the window manufacturer.
	B. Thermal Separator: Interior and exterior aluminum frame sections shall be thermally separated by a continuous urethane connector.
	C. Fasteners: Stainless steel, guaranteed by the manufacturer to be non-corrosive and compatible with the aluminum window members, trim, hardware, anchors and other components of the window units.
	1. Do not use exposed fasteners, except where unavoidable for the application of hardware.  Match the finish of the metal surrounding the fastener, unless otherwise specified.
	2. Provide Phillips flat-heat machine screws for exposed fasteners, unless otherwise specified.

	D. Glazing Gaskets: Neoprene or EPDM.
	E. Glass and Glazing Materials: Refer to Section 08 81 00, Glass Glazing.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 WINDOW CLASSIFICATION (GRADE)
	A. AW-PG100-FW, Architectural Windows: Provide window units complying with the following:
	1. Extruded aluminum-glazing stops of 0.062-inch minimum wall thickness, except 0.050-inch minimum for snap-on type.
	2. Hardware and anchors of non-magnetic stainless steel and white bronze.
	3. Fabricate units with all main corners and intersections of frame and sash mitered.  Provide double tubular frame with hydraulically crimped gusset corner construction.  Mortise or cope secondary members to fit, and weld in place with hairline joints.
	4. Provide metal thickness as required to withstand performance requirements, but not less than 0.078-inch for frame members.
	5. Provide means of drainage for water and condensation, which may accumulate in members of the window units.


	2.5   FABRICATION AND ACCESSORIES
	A. General: Provide specified manufacturer's standard fabrication and accessories, except to the extent more specific or more stringent requirements are specified.  Include complete system for assembly of components and anchorage of window units, and ...
	B. Sizes and Profiles: The required sizes for window units and the profile requirements are shown.  The details shown are based upon standard details by one or more manufacturers.  It is intended that similar details by other manufacturers will be acc...
	C. Coordination of Fabrication: Wherever possible check actual window openings in the construction Work by accurate field measurement before fabrication, and show recorded measurements before fabrication, and show recorded measurements on final Shop D...
	D. Provide mullions and cover plates as shown, matching window units and complete with anchors for support to structure and for installation of window units.  Allow for erection tolerances and provide for movements of window units due to thermal expan...
	A.
	A.
	E. Provide serrated sash for pre-shimmed glazing tape.
	F. Provide extruded aluminum true-divided mullions, and custom aluminum panning as shown.

	2.6   ALUMINUM WINDOW FINISHES
	A. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded or factory-fabricated material.  Provide a four-coat...
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold-water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat 1.0-mils thick.
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand Spray for extrusions and fuse at a peak metal temperature of 440 F for a dry film t...
	5. Apply clear fluoropolymer topcoat to provide a dry film thickness of 0.4 to 0.8-mils.  The entire system shall have a dry film thickness of 2.6-mils, minimum.
	6. Provide the following physical properties, as proven by appropriate and recognized laboratory test methods acceptable to ENGINEER:
	a. Weathering, ASTM D 4214: Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244: No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	c. Humidity Resistance, ASTM D 2247: No blister after 3,000 hours.
	d. Salt Spray, ASTM B 117: Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	e. Dry Adhesion: No pick-off when tape tested over 1/16-inch cross hatch.
	f. Wet Adhesion: No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	g. Boiling Water Adhesion: No pick-off when tape tested over cross hatch area after one-hour immersion in distilled boiling water.
	h. Water Immersion: No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80 ±10 F after 500 hours.
	i. Abrasion Resistance, ASTM D 968: Coefficient of abrasion of 67, minimum.
	j. Gloss, ASTM D 523: 30 ±5 reflectivity at 60 F.
	k. Pencil Hardness, ASTM D 3363: HB-H minimum.
	l. Dry Film Thickness: Primer, 0.2 to 0.4-mils, barrier coat, 1.0-mils, color coating, 0.7 to 1.5-mils; clear topcoat, 0.4 to 0.8-mils.
	m. Solvent Resistance: 100 Double MEK rubs, minimum.
	n. Flexibility, ASTM D 522: No cracking prior to metal fracture.
	o. Acid Resistance, ASTM D 1308: Sixteen hour spot test with five percent hydrochloric acid - no effect.
	p. Alkali Resistance, ASTM D 1308: Sixteen hour spot test with five percent sodium hydroxide - no effect.


	B. Color:
	1. Full selection of manufacturer’s standard, custom and premium colors for final selection by ENGINEER.
	2. ENGINEER will select custom special extended life premium colors for aluminum windows at time of Shop Drawing and sample submission review.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate and conditions under which custom aluminum window system Work is to be installed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work.  Do not proceed ...

	3.2   INSTALLATION
	A. Comply with manufacturer's specifications, installation manuals and recommendations for the installation of window units, hardware, operators, and other components of the Work.
	B. Erection Tolerances:
	1. Limit variations from plumb, level or dimensioned angle to the following:
	a. 1/8-inch maximum deviation in story height or in 10-foot vertical or angular run, and in 20-foot horizontal runs.
	b. 1/4-inch maximum deviation in 40 foot runs, all directions.

	2. Limit variations from theoretical member locations shown, based on established floor lines and column lines, including variations from plumb and level, to the following:
	a. 3/8-inch total maximum deviation for members at all locations.
	b. 1/8-inch maximum change in deviation for members for ten foot runs, all directions.

	3. Limit offsets in end-to-end and edge-to-edge alignments of adjoining and consecutive members, which form planes, continuous runs and profiles, to the following:
	a. 1/16-inch maximum offset in flush alignment, including members, which are to be 1/2-inch or less out-of-flush, and including members, which are separated 2-inches or less by a reveal or protrusion in the plane of the aluminum window wall.
	b. 1/8-inch maximum offset in alignments, which are to be out-of-flush by more than 1/2-inch, or separated by a reveal or protrusion of more than 2- inch width.


	C. Anchor units securely in place.  Separate aluminum and other corrodible metal surfaces from sources of corrosion or electrolytic action at points of contact with other materials.
	D. Refer to Section 07 92 00, Joint Sealants, for compounds, fillers and gaskets to be installed concurrently with window units.
	E. Do not install component parts, which are observed to be defective in any way, including warped, bowed, dented, abraded and broken members, and including glass with edge damage.
	F. Do not cut, or trim, component parts during erection, in a manner, which would damage the finish, decrease the strength, or result in a visual imperfection or a failure in performance of the aluminum window wall.  Return component parts, which requ...
	G. Install component parts level, plumb, true to line and with uniform joints and reveals.  Secure to structure with non-staining and non-corrosive shims, anchors, fasteners, spacers and fillers.  Use erection equipment, which will not mar or stain fi...
	H. Apply a bituminous coating of approximately 30-mil dry film thickness, or other suitable permanent separator, on concealed contact surfaces of dissimilar materials before installation, wherever there is the possibility of corrosive or electrolytic ...
	I. Anchor component parts securely in place as shown, by bolting, or other permanent mechanical attachment system, which will comply with performance requirements and permit movements, which are intended or necessary.  Install slip-joint linings to en...
	J. Clean debris, dust and other substances from behind the aluminum window wall as it is erected, and provide temporary closures if necessary to prevent the accumulation of such substances in the void spaces behind the aluminum window walls.
	K. Install thermal barrier between pressure plate and mullion.
	L. Attach pressure plate with screws.  Install snap covers over pressure plates.
	M. Install glazing using dry glazing retainers, which provide a firm but resilient clamping grip on the glazing.
	A.
	N. Refer to Section 08 81 00, Glass Glazing, for installation requirements.
	O. Clean aluminum surfaces promptly after installation of windows, exercising care to avoid damage of the finish.  Remove excess glazing and sealant compounds, dirt and other substances.  Lubricate hardware and other moving parts.
	P. Advise CONTRACTOR of protective treatment and other precautions required through the remainder of the construction period, to ensure that window units will be without damage or deterioration, other than normal weathering, at the time of Final Compl...
	Q. Maintain the aluminum window wall in a clean condition throughout the construction period, so that it will be without any evidence of deterioration or damage, other than the effects of normal weathering, at the time of Final Completion.  Select met...
	R. CONTRACTOR shall advise ENGINEER, in writing, of protection and surveillance requirements that CONTRACTOR shall provide at no additional cost to the OWNER, to ensure that the aluminum windows Work will be without deterioration or damage at the time...
	S. Remove and replace with new material aluminum window components, which have been damaged, including finish, beyond successful repair, as directed by ENGINEER.  Repair minor damage.
	T. Immediately before the time of Final Completion, clean the aluminum windows thoroughly, inside and out.  Demonstrate proper cleaning methods to OWNER’S maintenance personnel during this final cleaning.
	U. At the completion of the Work, clean or replace adjacent work, marred by the Work of this Section.
	V. Remove all materials and debris and leave the Site of the Work in clean condition.

	3.3   FIELD QUALITY CONTROL
	A. Water Penetration Test: Perform test in accordance with NAAMA Standard FC-1: “Field Check for Water Leakage of Metal Curtain Walls”, except limit test area to one bay wide (but not less than 20 feet or more than 40 feet) by one story high, located ...
	B. Depending upon the prevalence or absence of leakage in the initial water penetration test, and upon measures adopted by the aluminum window wall CONTRACTOR to eliminate sources of leakage from subsequently erected work, the ENGINEER will determine ...
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	08 62 00 - Unit Skylights
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all unit skylight Work.
	2. Extent of unit skylight Work is shown.
	3. Types of unit skylight Work required includes:
	a.
	a.
	a.
	a. Thermally separated anodized aluminum double-domed plastic unit skylight with pyramid shaped outer dome.
	b. Anchors, inserts, support brackets, wood blocking expansion devices, fasteners, flashings, weeps, and similar elements in conjunction with components specified.
	c. Sealants, setting blocks, gaskets, and other miscellaneous materials.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before unit skylight Work.

	A.
	A.
	A.
	A.
	A. Related Sections:
	A.
	A.
	C.
	1. Section 07 92 00, Joint Sealants.
	2. Section 09 91 00, Painting.


	1.1   REFERENCES
	1.1
	1.1
	1.2
	A. Standards referenced in this Section are:
	1. Architectural Aluminum Manufacturers Association, (AAMA), AAMA 1603.1, Voluntary Standard Test Method for Thermal Transmittance of  Skylights.
	2. ASTM A167, Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip.
	3. ASTM B209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	4. ASTM C920, Specification for Elastomeric Joint Sealants.
	5. ASTM D1003, Test Method for Haze and Luminous Transmittance of Transparent Plastics.
	6. ASTM D1044, Test Methods for Resistance of Transparent Plastics to Surface Abrasion.
	7. ASTM D2822, Specification for Asphalt Roof Cement.
	8. AWPB LP2, Pressure Treated with Water-borne Preservatives, Above Ground Use.
	9. FS TT-C-494, Coating Compound, Bituminous, Solvent Type, Acid Resistant.
	10. SSPC Paint 12, Cold Applied Asphalt Mastic (Extra Thick Film).
	11. UL 790, Standard Test Methods for Fire Tests of Roof Coverings.


	1.1   QUALITY ASSURANCE
	1.1
	1.1
	1.3
	A. Qualifications:
	1. Manufacturer:
	a. Shall have a minimum of five years experience producing substantially similar products to those specified and shall be able to document of at least five installations in satisfactory operation for at least five years.
	b. Engage one manufacturer, with undivided responsibility for furnishing products and services for unit skylight Work.

	2. Installer:
	a. Engage installer regularly engaged in unit skylight installation and with five years experience in installing types of materials required; and who employs only tradesmen with specific skill and experience in this type of Work.  Submit name and qual...
	b. Engage one installer for all unit skylight Work with undivided responsibility for performance and other requirements.


	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of component manufacturer from a single unit skylight manufacturer.
	2. Skylight manufacturer shall review and approve or to prepare all Shop Drawings and other submittals for components provided under this Section.
	3. Components shall be specifically constructed for specified service conditions and be integrated into overall assembly by unit skylight manufacturer.

	C. Regulatory Requirements:
	1. Building code specified in Section 01 42 00, References.


	1.4   SUBMITTALS
	A. Action Submittals: Provide the following:
	1. Shop Drawings:
	a. Assembly of entire unit skylight system, showing all dimensions, gages, finishes, location of joints, wood blocking, connections, fasteners, and locations and types of glazing gaskets, and other related items, as required.  Provide detail sections ...

	2. Product Data:
	a. Manufacturer’s product literature and specifications.


	B. Informational Submittals: Provide the following:
	1. Supplier’s installation instructions:
	2. Qualifications Statements:
	a. Manufacturer.
	b. Installer.



	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Deliver products to Site to ensure uninterrupted progress of the Work.  Deliver anchorage products to be embedded in concrete in ample time to prevent delaying the Work.
	2. Inspect all boxes, crates, and packages upon delivery to Site and notify ENGINEER in writing of loss or damage to products.  Promptly remedy loss and damage to new condition per manufacturer’s instructions.
	3. Conform to Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Keep all products off ground using pallets, platforms, or other supports.  Protect steel and packaged materials from corrosion and deterioration.
	2. Conform to Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. System Description:
	1. Provide manufacturer’s standard units modified as necessary to comply with the Contract Documents.  Shop-fabricate each unit to greatest extent possible.

	A.
	A.
	A.
	B. Design Criteria:
	1. Standards: Comply with the following applicable standards, except when more stringent requirements are specified in the Contract Documents.
	a. AAMA 1603.1.
	a.
	a.
	a.
	b. Glazing shall pass Class “B” burning brand test for flame spread and smoke contribution as specified in UL  790.

	2. Thermal Efficiency: Total thermal loss of entire unit skylight due to conductivity and air infiltration shall not exceed 5.1 BTU per hour per degree F.
	3. Air infiltration shall be less than 0.1 cfm per foot at 7.5 mph wind velocity.


	1.1   MANUFACTURERS
	1.1
	1.1
	2.2
	A. Manufacturers: Provide products of one of the following:
	1. Wasco Products, Inc.
	2. Or equal.


	2.3   MATERIALS
	A. Stainless Steel: AISI Type 302/304, ASTM A167, 2D annealed finish, except as otherwise indicated, temper as required for forming and performance.
	A.
	A.
	A.
	B. Aluminum Sheet: ASTM B209, Alloy 3003, temper as required for forming and performance; AA-C22-A42 dark bronze anodized finish, except mill finish prepared for painting where indicated.
	C. Extruded Aluminum: Manufacturer’s standard extrusions of sizes and general profiles shown, Alloy 6063-T52; 0.078-inch minimum thicknesses for primary framing and curb member legs, 0.062-inch for secondary legs; AA-C22-A42 dark bronze anodized finis...
	D. Insulation: Manufacturer’s standard rigid or semi-rigid board of glass fiber of thicknesses indicated.
	E. Wood Blocking and Nailers: Softwood lumber, pressure treated with water-borne preservatives for above-ground use, complying with AWPB LP2, not less than two inches thick.
	F. Fasteners: Same material as metals being fastened, or non-magnetic stainless steel or other non-corrosive metal as recommended by manufacturer.  Match finish of exposed fasteners with finish of material being fastened.
	G. Gaskets: Tubular or fingered design of neoprene or polyvinyl chloride, or block design of sponge neoprene.
	H. Bituminous Coating: FS TT-C-494 or SSPC Paint 12, solvent type bituminous mastic, nominally free of sulfur, compounded for 15-mil dry film thickness per coat.
	I. Elastomeric Sealant: Generic type recommended by skylight manufacturer, compatible with joint surfaces.  Comply with ASTM C920.
	J. Roofing Cement: Comply with ASTM D2822, asphaltic.

	2.4   FABRICATION
	A. Plastic Unit skylights:
	1. Sheet Thicknesses: Provide minimum thickness of 1/4-inch, except where additional thickness is required for light transmittances.  Provide glazing plastic sheet thickness required for 40 pounds per square foot external loading and 35 pounds per squ...
	1.
	1.
	1.
	1. Profile: Pyramidal double-sheet insulating units with average one-inch minimum air space between sheets, manufacturer’s standard hermetic edge seal.
	1.
	1.
	2.
	3. Color, Exterior Sheet: Bronze tinted sheet, 25 to 30 percent light transmittance conforming to ASTM D1003.
	4. Color, Interior Sheet: Colorless transparent sheet.
	5. Glazing Frame, Dome Retainer, Trim: Extruded aluminum.
	1.
	1.
	1.
	6. Curb Frame: Provide nine-inch high prefabricated curbs consisting of inner and outer aluminum skins thermally separated by a vinyl curb at the top, one-inch unfaced fiberglass insulation in body and vinyl extrusion at bottom.  Provide fused corners...
	7. Glazing System: Neoprene, closed-cell sponge neoprene, or PVC gasketing, or of partially vulcanized butyl tape or liquid-applied elastomeric sealant.  Provide bronze tinted outer dome with clear inner dome.
	8. Condensation Control: Fabricate units with integral internal gutters and non-clogging weeps for permanent control of condensation on inside of domes.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which unit skylights  are to be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected.

	3.2   INSTALLATION
	A. Installation Requirements:
	1. Install unit skylights and related components in accordance with manufacturer’s written instructions, approved submittals, and the Contract Documents.
	2. Anchor enclosures permanently to substrate by methods in accordance with approved Shop Drawings.  Anchorages shall be adequate for sizes and locations of units and adequate to withstand lateral and thermal stresses and inward and outward loading pr...
	3. Protection of Aluminum from Dissimilar Materials: Coat all aluminum surfaces in contact with dissimilar materials, such as concrete, masonry, steel and other metals, as specified in Section 09 91 00, Painting.
	4. Seal all joints to provide a permanently watertight closure in accordance with Section 07 92 00, Joint Sealants.
	5. Clean exposed metal and plastic surfaces of unit skylight in accordance with manufacturer’s instructions as required for preventing deterioration and uneven weathering.
	6. Advise ENGINEER in writing of protection and surveillance requirements that CONTRACTOR shall provide, at no additional cost to OWNER, to ensure that unit skylights will be without deterioration or damage at the time of final inspection.
	7. Clean and polish inside and outside of plastic unit skylight within five days prior to date of Substantial Completion.


	3.3   FIELD QUALITY CONTROL
	A. Field Testing:
	1. After nominal cure of exterior joint sealants exposed to weather, test all exposed unit skylight joints for water leakage.
	2. Flood exposed joint with water from garden hose without nozzle held perpendicular to wall face, 2.0 feet from joint.  Hose shall discharge water at 30 pounds per square inch minimum pressure.  Move stream of water along joint at approximate rate of...
	3. Conduct test in presence of ENGINEER.
	4. Criteria for Acceptance: No evidence of leakage is allowed.
	5. Repair joints that fail test and re-test until satisfactory results are achieved.




	08 71 00 - Door Hardware
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	B. Coordination:
	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with, or before, the door hardware.
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with, or before, the door hardware.
	2. Coordinate the Work of other Sections to provide clearances and accurate positioning of recessed or cast-in-place items.
	2. Coordinate the Work of other Sections to provide clearances and accurate positioning of recessed or cast-in-place items.


	1.2  REFERENCES
	1.2  REFERENCES
	A. Standards referenced in this Section are listed below:
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute, (ANSI).
	1. American National Standards Institute, (ANSI).
	a. ANSI A117.1, Accessible and Usable Buildings and Facilities.
	a. ANSI A117.1, Accessible and Usable Buildings and Facilities.

	2. American National Standards Institute, (ANSI), in association with Builders Hardware Manufacturers' Association, (ANSI/BHMA).
	2. American National Standards Institute, (ANSI), in association with Builders Hardware Manufacturers' Association, (ANSI/BHMA).
	a. ANSI/BHMA A156.1, Butts and Hinges.
	a. ANSI/BHMA A156.1, Butts and Hinges.
	b. ANSI/BHMA A156.3, Exit Devices.
	b. ANSI/BHMA A156.3, Exit Devices.
	c. ANSI/BHMA A156.4, Door Controls - Closers.
	c. ANSI/BHMA A156.4, Door Controls - Closers.
	d. ANSI/BHMA A156.6, Architectural Door Trim.
	d. ANSI/BHMA A156.6, Architectural Door Trim.
	e. ANSI/BHMA A156.7, Template Hinge Dimensions.
	e. ANSI/BHMA A156.7, Template Hinge Dimensions.
	f. ANSI/BHMA A156.8, Door Controls - Overhead Stops and Holders.
	f. ANSI/BHMA A156.8, Door Controls - Overhead Stops and Holders.
	g. ANSI/BHMA A156.13, Mortise Locks and Latches, Series 1000.
	g. ANSI/BHMA A156.13, Mortise Locks and Latches, Series 1000.
	h. ANSI/BHMA A156.16, American National Standard for Auxiliary Hard-ware.
	h. ANSI/BHMA A156.16, American National Standard for Auxiliary Hard-ware.
	i. ANSI/BHMA A156.18, Hardware - Materials and Finishes.
	i. ANSI/BHMA A156.18, Hardware - Materials and Finishes.
	j. ANSI/BHMA A156.21, Thresholds.
	j. ANSI/BHMA A156.21, Thresholds.
	k. ANSI/BHMA A156.22, Door Gasketing and Edge Seal Systems.
	k. ANSI/BHMA A156.22, Door Gasketing and Edge Seal Systems.

	3. ANSI, in association with Door and Hardware Institute, (ANSI/DHI).
	3. ANSI, in association with Door and Hardware Institute, (ANSI/DHI).
	a. ANSI/DHI A115.1, Preparation of Mortise Locks in 1-3/8-inch and 1-3/4-inch Standard Steel Doors and Frames.
	a. ANSI/DHI A115.1, Preparation of Mortise Locks in 1-3/8-inch and 1-3/4-inch Standard Steel Doors and Frames.

	4. ANSI, in association with National Fire Protection Association, (ANSI/NFPA).
	4. ANSI, in association with National Fire Protection Association, (ANSI/NFPA).
	4. ANSI, in association with National Fire Protection Association, (ANSI/NFPA).
	a. ANSI/NFPA 252, Standard Methods of Fire Tests of Door Assemblies.
	a. ANSI/NFPA 252, Standard Methods of Fire Tests of Door Assemblies.

	5. ANSI, in association with Underwriters' Laboratories, Inc., (UL).
	5. ANSI, in association with Underwriters' Laboratories, Inc., (UL).
	a. UL 10B, Fire Tests of Door Assemblies.
	a. UL 10B, Fire Tests of Door Assemblies.

	6. The Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to Title 28 Code of Federal Regulations Part 36 (Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG).
	6. The Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to Title 28 Code of Federal Regulations Part 36 (Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG).
	7. Door and Hardware Institute, (DHI).
	7. Door and Hardware Institute, (DHI).
	a. DHI, Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames.
	a. DHI, Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames.
	b. DHI, Recommended Locations for Builders’ Hardware for Custom Steel Doors and Frames.
	b. DHI, Recommended Locations for Builders’ Hardware for Custom Steel Doors and Frames.
	c. DHI, Sequencing and Format for the Hardware Schedule.
	c. DHI, Sequencing and Format for the Hardware Schedule.

	8. Hollow Metal Manufacturers Association, Division of National Association of Architectural Metal Manufacturers, (HMMA).
	8. Hollow Metal Manufacturers Association, Division of National Association of Architectural Metal Manufacturers, (HMMA).
	a. HMMA 830, Hardware Preparation and Locations for Hollow Metal Doors and Frames.
	a. HMMA 830, Hardware Preparation and Locations for Hollow Metal Doors and Frames.

	9. National Fire Protection Association, (NFPA).
	9. National Fire Protection Association, (NFPA).
	a. NFPA 80, Fire Doors and Fire Windows.
	a. NFPA 80, Fire Doors and Fire Windows.

	10. Steel Door Institute, (SDI).
	10. Steel Door Institute, (SDI).
	a. SDI 109, Hardware for Standard Steel Doors and Frames.
	a. SDI 109, Hardware for Standard Steel Doors and Frames.
	b. SDI 118, Basic Fire Door Requirements.
	b. SDI 118, Basic Fire Door Requirements.

	11. Underwriters' Laboratories, Inc., (UL).
	11. Underwriters' Laboratories, Inc., (UL).
	a. UL 305, Panic Hardware.
	a. UL 305, Panic Hardware.
	b. UL, Building Materials Directory.
	b. UL, Building Materials Directory.



	1.3   QUALITY ASSURANCE
	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	A. Manufacturer’s Qualifications:
	1. Provide door hardware and accessories manufactured by firms specializing in the production of this type of Work and complying with specified standards of ANSI, BHMA, DHI, NFPA, HMMA, SDI and UL.
	1. Provide door hardware and accessories manufactured by firms specializing in the production of this type of Work and complying with specified standards of ANSI, BHMA, DHI, NFPA, HMMA, SDI and UL.
	2. Provide door hardware from manufacturers who are members of BHMA and participate in BHMA certification programs.
	2. Provide door hardware from manufacturers who are members of BHMA and participate in BHMA certification programs.

	B. Installer’s Qualifications:
	B. Installer’s Qualifications:
	1. The door hardware installer shall have in his employ an architectural hardware consultant. The architectural hardware consultant shall be a member of the Door and Hardware Institute, (DHI), who has passed the DHI certification examine and successfu...
	1. The door hardware installer shall have in his employ an architectural hardware consultant. The architectural hardware consultant shall be a member of the Door and Hardware Institute, (DHI), who has passed the DHI certification examine and successfu...
	2. Submit name and qualifications of the installer to ENGINEER.
	2. Submit name and qualifications of the installer to ENGINEER.

	C. Requirements of Regulatory Agencies:
	C. Requirements of Regulatory Agencies:
	1. Provide door hardware for fire-resistance-rated openings in compliance with NFPA 80.
	1. Provide door hardware for fire-resistance-rated openings in compliance with NFPA 80.
	2. Provide only door hardware that has been tested, listed and labeled by UL for the types and sizes of doors required, and complies with the requirements of the door and door frame labels.
	2. Provide only door hardware that has been tested, listed and labeled by UL for the types and sizes of doors required, and complies with the requirements of the door and door frame labels.
	3. Modify features of door hardware items specified, and provide additional accessories and features as required to meet UL and NFPA requirements, at no additional cost to the OWNER.
	3. Modify features of door hardware items specified, and provide additional accessories and features as required to meet UL and NFPA requirements, at no additional cost to the OWNER.

	D. Codes: Comply with applicable requirements of codes.
	D. Codes: Comply with applicable requirements of codes.
	E. Source Quality Control:
	E. Source Quality Control:
	1. Obtain each type of door hardware item from only one manufacturer.
	1. Obtain each type of door hardware item from only one manufacturer.
	2. Provide door hardware schedule, for submission to, and for approval by, ENGINEER, prepared in compliance with DHI standards.
	2. Provide door hardware schedule, for submission to, and for approval by, ENGINEER, prepared in compliance with DHI standards.
	3. Comply with specified BHMA standards.
	3. Comply with specified BHMA standards.

	F.  Requirements of Regulatory Agencies:
	F.  Requirements of Regulatory Agencies:
	1. Provide finish hardware for fire-resistance-rated openings in compliance with NFPA 80.
	1. Provide finish hardware for fire-resistance-rated openings in compliance with NFPA 80.
	2. Provide only finish hardware that has been tested, listed and labeled by UL for the types and sizes of doors required, and complies with the requirements of the door and door frame labels.
	2. Provide only finish hardware that has been tested, listed and labeled by UL for the types and sizes of doors required, and complies with the requirements of the door and door frame labels.
	3. Modify features of finish hardware items specified, and provide additional accessories and features as required to meet UL and NFPA 80 requirements, at no additional cost to the OWNER.
	3. Modify features of finish hardware items specified, and provide additional accessories and features as required to meet UL and NFPA 80 requirements, at no additional cost to the OWNER.
	4. Test Pressure: After 5 minutes into the test, neutral pressure level in furnace shall be established at 40 inches or less above the sill.
	4. Test Pressure: After 5 minutes into the test, neutral pressure level in furnace shall be established at 40 inches or less above the sill.

	G. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100,  by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	G. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100,  by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

	1.4   SUBMITTALS
	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	B. Submittals: Submit the following:
	B. Submittals: Submit the following:
	1. Test and Evaluation Reports:
	1. Test and Evaluation Reports:
	2. Qualifications Statements:
	2. Qualifications Statements:

	C. Submittals: Submit the following:
	C. Submittals: Submit the following:
	1. Operation and Maintenance Documentation: Upon completion of the Work, furnish five copies of detailed maintenance manuals, including the following information:
	1. Operation and Maintenance Documentation: Upon completion of the Work, furnish five copies of detailed maintenance manuals, including the following information:
	a. Product name and manufacturer.
	a. Product name and manufacturer.
	b. Name, address, e-mail address and telephone number of manufacturer and local distributor.
	b. Name, address, e-mail address and telephone number of manufacturer and local distributor.
	c. Detailed procedure for routine maintenance and cleaning.
	c. Detailed procedure for routine maintenance and cleaning.
	d. Detailed procedures for repairs such as dents, scratches and staining.
	d. Detailed procedures for repairs such as dents, scratches and staining.
	e. Parts identification manual and maintenance manuals for each piece of door hardware.
	e. Parts identification manual and maintenance manuals for each piece of door hardware.



	1.5   DELIVERY, STORAGE AND HANDLING
	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	A. Packing, Shipping, Handling and Unloading:
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	2. Deliver all items of door hardware in manufacturer’s original, undamaged packages, bearing accurate representation of the item within each package.
	2. Deliver all items of door hardware in manufacturer’s original, undamaged packages, bearing accurate representation of the item within each package.
	3. Pack each piece of door hardware separately, complete with screws, keying, instructions and templates, tagged to correspond with items submitted on approved Shop Drawings and as specified.
	3. Pack each piece of door hardware separately, complete with screws, keying, instructions and templates, tagged to correspond with items submitted on approved Shop Drawings and as specified.

	B. Storage and Protection:
	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Provide secure storage area for door hardware items, secured by locks and accessible only to door hardware installer, ENGINEER and CONTRACTOR.
	2. Provide secure storage area for door hardware items, secured by locks and accessible only to door hardware installer, ENGINEER and CONTRACTOR.
	3. Store door hardware in manufacturers' original packages.
	3. Store door hardware in manufacturers' original packages.

	C. Acceptance at Site:
	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Items that arrive in a damaged condition shall be remo...
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Items that arrive in a damaged condition shall be remo...



	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	2.1   SYSTEM PERFORMANCE
	A. Description:
	A. Description:
	1. Where the door, shape, size, fire-resistance-rating, frequency of use, or function of a member receiving door hardware is such as to prevent, or make unsuitable, the types of door hardware specified, furnish similar types having as nearly as practi...
	1. Where the door, shape, size, fire-resistance-rating, frequency of use, or function of a member receiving door hardware is such as to prevent, or make unsuitable, the types of door hardware specified, furnish similar types having as nearly as practi...
	2. If door hardware for any location is not specified, provide door hardware equal in design and quality to adjacent door hardware specified for comparable openings at no additional cost to OWNER.
	2. If door hardware for any location is not specified, provide door hardware equal in design and quality to adjacent door hardware specified for comparable openings at no additional cost to OWNER.
	3. Furnish door hardware items of proper design for use on doors and frames of the thickness, profile, swing, security and similar requirements, as necessary for proper installation and function.
	3. Furnish door hardware items of proper design for use on doors and frames of the thickness, profile, swing, security and similar requirements, as necessary for proper installation and function.
	4. Unless otherwise specified, comply with DHI, Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames and Recommended Locations for Builders’ Hardware for Custom Steel Doors and Frames.
	4. Unless otherwise specified, comply with DHI, Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames and Recommended Locations for Builders’ Hardware for Custom Steel Doors and Frames.


	2.2   DETAILS OF CONSTRUCTION
	2.2   DETAILS OF CONSTRUCTION
	A. General:
	A. General:
	1. Hand of Door: The Drawings show the swing or hand of each door leaf (left, right, reverse bevel, etc.). Furnish each item of door hardware for proper installation and operation of the door swing as shown.
	1. Hand of Door: The Drawings show the swing or hand of each door leaf (left, right, reverse bevel, etc.). Furnish each item of door hardware for proper installation and operation of the door swing as shown.
	2. Manufacturer's Name Plate: Do not use manufacturer's products which have manufacturer's name or trade name displayed in a visible location (omit removable nameplates), except in conjunction with labels required by governing authorities having juris...
	2. Manufacturer's Name Plate: Do not use manufacturer's products which have manufacturer's name or trade name displayed in a visible location (omit removable nameplates), except in conjunction with labels required by governing authorities having juris...
	3. Base Metals: Produce door hardware units of the basic metal and forming method specified, using the manufacturer's standard metal alloy, composition, temper and hardness. Do not substitute materials or forming methods for those specified.
	3. Base Metals: Produce door hardware units of the basic metal and forming method specified, using the manufacturer's standard metal alloy, composition, temper and hardness. Do not substitute materials or forming methods for those specified.
	4. Fasteners: Manufacture door hardware to conform to published templates, generally prepared for machine screw installation. Do not provide door hardware, which has been prepared for self-tapping sheet metal screws, except as specifically indicated.
	4. Fasteners: Manufacture door hardware to conform to published templates, generally prepared for machine screw installation. Do not provide door hardware, which has been prepared for self-tapping sheet metal screws, except as specifically indicated.
	5. Furnish screws for installation, with each door hardware item. Provide Phillips flat-head screws except as otherwise specified. Finish exposed (exposed under any condition) screws to match the hardware finish or, if exposed in surfaces on other Wor...
	5. Furnish screws for installation, with each door hardware item. Provide Phillips flat-head screws except as otherwise specified. Finish exposed (exposed under any condition) screws to match the hardware finish or, if exposed in surfaces on other Wor...
	6. Provide fasteners which are compatible with both the unit fastened and the substrate, and which will not cause corrosion or deterioration of door hardware, base material or fastener.
	6. Provide fasteners which are compatible with both the unit fastened and the substrate, and which will not cause corrosion or deterioration of door hardware, base material or fastener.
	7. Provide concealed fasteners for door hardware units, which are not exposed when the door is closed, except to the extent no standard manufacturer units of the type specified are available with concealed fasteners. Do not use through bolts for insta...
	7. Provide concealed fasteners for door hardware units, which are not exposed when the door is closed, except to the extent no standard manufacturer units of the type specified are available with concealed fasteners. Do not use through bolts for insta...
	8. Tools for Maintenance: Furnish two complete sets of specialized tools as required for OWNER'S continued adjustment, maintenance, removal and replacement of door hardware.
	8. Tools for Maintenance: Furnish two complete sets of specialized tools as required for OWNER'S continued adjustment, maintenance, removal and replacement of door hardware.

	B. Mortise Hinges:
	B. Mortise Hinges:
	1. Templates and Screws: Provide only template-produced units.
	1. Templates and Screws: Provide only template-produced units.
	2. Base Metal: Except as otherwise specified, fabricate hinges from stainless steel and finish to match the latch and lock set.
	2. Base Metal: Except as otherwise specified, fabricate hinges from stainless steel and finish to match the latch and lock set.
	3. Number of Hinges: Provide three hinges on each door leaf of less than 60-inches in height; provide one additional hinge for next 30-inches of door height or fraction thereof; provide two additional hinges for each 30-inches, or fraction thereof, fo...
	3. Number of Hinges: Provide three hinges on each door leaf of less than 60-inches in height; provide one additional hinge for next 30-inches of door height or fraction thereof; provide two additional hinges for each 30-inches, or fraction thereof, fo...
	4. Hinge Size: Except as otherwise specified or as required to comply with UL and NFPA, provide hinges of the following sizes:
	4. Hinge Size: Except as otherwise specified or as required to comply with UL and NFPA, provide hinges of the following sizes:
	a. Interior Doors:
	a. Interior Doors:
	1) Average Use, Maximum 36-Inches Wide: 4-1/2-inch standard weight (0.134-inches).
	1) Average Use, Maximum 36-Inches Wide: 4-1/2-inch standard weight (0.134-inches).
	2) Heavy Use, Maximum 36-Inches Wide: 4-1/2-inch heavy-weight (0.180-inches).
	2) Heavy Use, Maximum 36-Inches Wide: 4-1/2-inch heavy-weight (0.180-inches).

	b. Exterior Doors, Maximum 36-Inches Wide: 4-1/2-inch heavy-weight (0.180-inch).
	b. Exterior Doors, Maximum 36-Inches Wide: 4-1/2-inch heavy-weight (0.180-inch).
	c. Wide Exterior and Interior Doors:
	c. Wide Exterior and Interior Doors:
	1) Maximum 48-inches wide: 5-inch heavyweight (0.190-inch).
	1) Maximum 48-inches wide: 5-inch heavyweight (0.190-inch).
	2) Over 48-inches wide: 6-inch heavy weight (0.203-inch).
	2) Over 48-inches wide: 6-inch heavy weight (0.203-inch).


	5. Types of Hinges: Provide full-mortise type, ball-bearing hinges, swaged for mortise applications, inner leaf beveled, square cornered, unless manufacturer's recommendations indicate that half-mortise, half-surface, full-surface or other type should...
	5. Types of Hinges: Provide full-mortise type, ball-bearing hinges, swaged for mortise applications, inner leaf beveled, square cornered, unless manufacturer's recommendations indicate that half-mortise, half-surface, full-surface or other type should...
	6. Hinge Pins: Except as otherwise specified, provide hinge pins as follows:
	6. Hinge Pins: Except as otherwise specified, provide hinge pins as follows:
	a. Pins: Stainless steel.
	a. Pins: Stainless steel.
	b. Exterior Doors: Non-removable pins. Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed.
	b. Exterior Doors: Non-removable pins. Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed.
	c. Tips: Slope ends of hinge barrel.
	c. Tips: Slope ends of hinge barrel.

	7. Conform to ANSI/BHMA A156.7.
	7. Conform to ANSI/BHMA A156.7.
	8. Comply with UL, List of Inspected Fire Protection Equipment and Materials and NFPA 80 requirements.
	8. Comply with UL, List of Inspected Fire Protection Equipment and Materials and NFPA 80 requirements.
	9. Products and Manufacturers: Provide one of the following:
	9. Products and Manufacturers: Provide one of the following:
	a. FBB 199 and FBB 191 by Stanley Commercial Hardware, Division of The Stanley Works.
	a. FBB 199 and FBB 191 by Stanley Commercial Hardware, Division of The Stanley Works.
	b. T4B3386 and TB3313 by McKinney Products Company, Division of ESSEX Industries, Incorporated.
	b. T4B3386 and TB3313 by McKinney Products Company, Division of ESSEX Industries, Incorporated.
	c. Or equal.
	c. Or equal.


	C. High-Security Mortise Locks and Latch Sets:
	C. High-Security Mortise Locks and Latch Sets:
	1. Strikes: Provide manufacturer's standard wrought box strike, for each location and use shown. Provide stainless steel curved lip strikes, unless otherwise recommended by manufacturer, finished to match lock or latch set trim.
	1. Strikes: Provide manufacturer's standard wrought box strike, for each location and use shown. Provide stainless steel curved lip strikes, unless otherwise recommended by manufacturer, finished to match lock or latch set trim.
	2. Lock Throw: Provide minimum of 3/4-inch anti-friction latch bolt and 1-inch dead bolt throw. Comply with UL requirements for throw of latch bolts and deadbolts on fire-resistance-rated openings.
	2. Lock Throw: Provide minimum of 3/4-inch anti-friction latch bolt and 1-inch dead bolt throw. Comply with UL requirements for throw of latch bolts and deadbolts on fire-resistance-rated openings.
	3. Materials: Provide the following features and materials:
	3. Materials: Provide the following features and materials:
	a. Latch Bolt: Two-piece; mechanical; anti-friction, stainless steel.
	a. Latch Bolt: Two-piece; mechanical; anti-friction, stainless steel.
	b. Dead Bolt: One-piece, stainless steel with two enclosed hardened-steel roller armor pins.
	b. Dead Bolt: One-piece, stainless steel with two enclosed hardened-steel roller armor pins.
	c. Case: Wrought steel, zinc dichromatized.
	c. Case: Wrought steel, zinc dichromatized.
	d. Cylinders: High-security; brass; pick- and drill-resistant; ANSI/BHMA A156.5 - E09211A.
	d. Cylinders: High-security; brass; pick- and drill-resistant; ANSI/BHMA A156.5 - E09211A.
	d. Cylinders: High-security; brass; pick- and drill-resistant; ANSI/BHMA A156.5 - E09211A.
	e. Armor Front: 8-inches by 1-1/4-inches wide, minimum; steel.
	e. Armor Front: 8-inches by 1-1/4-inches wide, minimum; steel.
	f. Escutcheon: 8-inches by 2-1/2-inches wide by 3/16-inches thick, minimum; stainless steel, US 32D.
	f. Escutcheon: 8-inches by 2-1/2-inches wide by 3/16-inches thick, minimum; stainless steel, US 32D.
	g. Hubs: Sintered steel, copper infiltrated.
	g. Hubs: Sintered steel, copper infiltrated.
	h. Lever with Stop Pin: Brass, plated to match stainless steel, with additional built-in stop to prevent over-torquing of lever.
	h. Lever with Stop Pin: Brass, plated to match stainless steel, with additional built-in stop to prevent over-torquing of lever.
	i. All components shall be of marine quality, wherever possible.
	i. All components shall be of marine quality, wherever possible.

	4. Backset: 2-3/4-inches.
	4. Backset: 2-3/4-inches.
	5. Modify specified locks and latches to comply with UL, Building Materials Directory, and List of Inspected Fire Protection Equipment and Materials and NFPA 80 requirements.
	5. Modify specified locks and latches to comply with UL, Building Materials Directory, and List of Inspected Fire Protection Equipment and Materials and NFPA 80 requirements.
	6. Finish: US 32D satin.
	6. Finish: US 32D satin.
	7. Conform to ANSI/BHMA A156.13, Series 1000, Security Grade 1.
	7. Conform to ANSI/BHMA A156.13, Series 1000, Security Grade 1.
	8. Products and Manufacturers: Provide one of the following:
	8. Products and Manufacturers: Provide one of the following:
	a. High Security SL8700 Mortise Lockset Augusta - ASL Lever Handles and Trim by Yale Security, Incorporated, Division of Yale Security Group.
	a. High Security SL8700 Mortise Lockset Augusta - ASL Lever Handles and Trim by Yale Security, Incorporated, Division of Yale Security Group.
	b. Or equal.
	b. Or equal.


	D. Panic Exit Devices:
	D. Panic Exit Devices:
	1. Exit Doors: Where required by governing authorities having jurisdiction at the Site, provide panic exit devices, of the type required, including UL labels.
	1. Exit Doors: Where required by governing authorities having jurisdiction at the Site, provide panic exit devices, of the type required, including UL labels.
	2. Fire Doors: Where shown or specified as a fire-resistance-rated door, provide units listed and labeled by UL, to comply with the fire-resistance-rating and size of door shown.
	2. Fire Doors: Where shown or specified as a fire-resistance-rated door, provide units listed and labeled by UL, to comply with the fire-resistance-rating and size of door shown.
	3. Strikes: Provide manufacturer's standard wrought stainless steel jamb-mounted top latch bolt and bottom latch bolt for each location and use shown to allow independent opening and closing of each leaf of double doors with panic exit devices; comply...
	3. Strikes: Provide manufacturer's standard wrought stainless steel jamb-mounted top latch bolt and bottom latch bolt for each location and use shown to allow independent opening and closing of each leaf of double doors with panic exit devices; comply...
	4. Lock Throws: Provide minimum of 3/4-inch latch bolt throw complying with UL List of Inspected Fire Protection Equipment and Materials and NFPA 80 requirements.
	4. Lock Throws: Provide minimum of 3/4-inch latch bolt throw complying with UL List of Inspected Fire Protection Equipment and Materials and NFPA 80 requirements.
	5. Provide concealed vertical rod type exit device and mortise type exit devices as specified.
	5. Provide concealed vertical rod type exit device and mortise type exit devices as specified.
	6. Provide the following features and materials:
	6. Provide the following features and materials:
	a. Latch Bolt: Two-piece; mechanical; anti-friction, stainless steel.
	a. Latch Bolt: Two-piece; mechanical; anti-friction, stainless steel.
	b. Dead Bolt: One-piece, stainless steel with two enclosed hardened-steel roller armor pins.
	b. Dead Bolt: One-piece, stainless steel with two enclosed hardened-steel roller armor pins.
	c. Case: Wrought steel, zinc dichromatized.
	c. Case: Wrought steel, zinc dichromatized.
	d. Cylinders: High-security; brass; pick- and drill-resistant; ANSI/BHMA A156.5 - E09211A.
	d. Cylinders: High-security; brass; pick- and drill-resistant; ANSI/BHMA A156.5 - E09211A.
	e. Armor Front: 8-inches by 1-1/4-inches wide, minimum; steel.
	e. Armor Front: 8-inches by 1-1/4-inches wide, minimum; steel.
	f. Escutcheon: 8-inches by 2-1/2-inches wide by 3/16-inches thick, minimum; stainless steel, US 32D.
	f. Escutcheon: 8-inches by 2-1/2-inches wide by 3/16-inches thick, minimum; stainless steel, US 32D.
	g. Hubs: Sintered steel, copper infiltrated.
	g. Hubs: Sintered steel, copper infiltrated.
	g. Hubs: Sintered steel, copper infiltrated.
	h. Crossbar: Oval, seamless with interlocking expansion collets and roll pins; knurled, satin stainless steel, 0.062-inches minimum thickness, with steel reinforcing tube.
	h. Crossbar: Oval, seamless with interlocking expansion collets and roll pins; knurled, satin stainless steel, 0.062-inches minimum thickness, with steel reinforcing tube.
	i. Concealed bolts: Minimum 1/2-inch diameter, stainless steel.
	i. Concealed bolts: Minimum 1/2-inch diameter, stainless steel.

	7. Backset: Provide minimum backset of 2-3/4-inches.
	7. Backset: Provide minimum backset of 2-3/4-inches.
	8. Finish: US 32D satin.
	8. Finish: US 32D satin.
	9. ANSI/BHMA: A156.3, Type 3 and Type 8, Grade 1; F08, entrance by lever, key locks or unlocks lever for entrances shown as accessible to people with disabilities as required by ADAAG; and F05, entrance by thumb piece, key locks or unlocks thumb piece.
	9. ANSI/BHMA: A156.3, Type 3 and Type 8, Grade 1; F08, entrance by lever, key locks or unlocks lever for entrances shown as accessible to people with disabilities as required by ADAAG; and F05, entrance by thumb piece, key locks or unlocks thumb piece.
	10. Products and Manufacturers: Provide one of the following:
	10. Products and Manufacturers: Provide one of the following:
	a. 7100 and 7100(F) Series rim exit devices and with escutcheon trim and augusta - asl lever handles and thumbpiece/handle/cylinder unit by Yale security, incorporated, division of Yale security group.
	a. 7100 and 7100(F) Series rim exit devices and with escutcheon trim and augusta - asl lever handles and thumbpiece/handle/cylinder unit by Yale security, incorporated, division of Yale security group.
	b. Or equal.
	b. Or equal.


	E. Cylinders and Keying System:
	E. Cylinders and Keying System:
	1. Review the keying system with OWNER’S and provide the type required (master, grandmaster or great grandmaster), integrated with OWNER'S existing system.
	1. Review the keying system with OWNER’S and provide the type required (master, grandmaster or great grandmaster), integrated with OWNER'S existing system.
	2. Furnish all locks with manufacturer's cylinders for interchangeable-core pin tumbler inserts. Furnish only temporary inserts for the construction period, and remove these before Substantial Completion. Construction control keys and cores shall not ...
	2. Furnish all locks with manufacturer's cylinders for interchangeable-core pin tumbler inserts. Furnish only temporary inserts for the construction period, and remove these before Substantial Completion. Construction control keys and cores shall not ...
	3. Comply with the OWNER'S instructions for master keying and, except as otherwise specified, provide individual change key for each lock which is not designated to be keyed alike with a group of related locks.
	3. Comply with the OWNER'S instructions for master keying and, except as otherwise specified, provide individual change key for each lock which is not designated to be keyed alike with a group of related locks.
	4. Permanent keys and cores shall be stamped with the applicable key mark for identification. These visual key control marks or codes shall not include the actual key cuts. Permanent keys shall also be stamped “DO NOT DUPLICATE”.
	4. Permanent keys and cores shall be stamped with the applicable key mark for identification. These visual key control marks or codes shall not include the actual key cuts. Permanent keys shall also be stamped “DO NOT DUPLICATE”.
	5. Cylinder Material: Brass BHMA 626-652 Satin Chromium Plated (US26D).
	5. Cylinder Material: Brass BHMA 626-652 Satin Chromium Plated (US26D).
	6. Cylinder Features: Six-pin, high-security, removable core.
	6. Cylinder Features: Six-pin, high-security, removable core.
	7. Key Material: Nickel silver.
	7. Key Material: Nickel silver.
	8. Key Quantity: Furnish three keys for each lock and five keys for each master and grandmaster system. Provide one extra key blank for each lock.
	8. Key Quantity: Furnish three keys for each lock and five keys for each master and grandmaster system. Provide one extra key blank for each lock.
	9. Provide a key control system including envelopes, labels, tags with self-locking key clips, receipt forms, three-way visible card index, temporary markers, permanent markers and standard metal cabinet, all as recommended by system manufacturer, wit...
	9. Provide a key control system including envelopes, labels, tags with self-locking key clips, receipt forms, three-way visible card index, temporary markers, permanent markers and standard metal cabinet, all as recommended by system manufacturer, wit...
	10. Products and Manufacturers: Provide one of the following:
	10. Products and Manufacturers: Provide one of the following:
	a. 1C-6A1 626 Type 1C Standard Core by Best Access Systems.
	a. 1C-6A1 626 Type 1C Standard Core by Best Access Systems.


	F. Overhead, Surface-Mounted, Door Closers:
	1. Provide all doors, unless specially shown or specified as being provided with floor-mounted or concealed overhead closers, with surface-mounted overhead door closers. Provide both active and inactive door leafs with closers.

	F. Overhead, Surface-Mounted, Door Closers:
	F. Overhead, Surface-Mounted, Door Closers:
	1. Provide all doors, unless specially shown or specified as being provided with floor-mounted or concealed overhead closers, with surface-mounted overhead door closers. Provide both active and inactive door leafs with closers.
	2. Size of Units: Except as otherwise specified, comply with the manufacturer's recommendations for size of door control unit, depending upon size of door, exposure to weather, and anticipated frequency of use.
	2. Size of Units: Except as otherwise specified, comply with the manufacturer's recommendations for size of door control unit, depending upon size of door, exposure to weather, and anticipated frequency of use.
	3. Where parallel arms are specified, and for closers on exterior doors, provide closer unit one size larger than recommended for use with standard arms.
	3. Where parallel arms are specified, and for closers on exterior doors, provide closer unit one size larger than recommended for use with standard arms.
	4. Use parallel arm arrangement for doors that would otherwise have the door closer appearing in finished corridors or entries.
	4. Use parallel arm arrangement for doors that would otherwise have the door closer appearing in finished corridors or entries.
	5. Comply with UL, Building Materials Directory, and List of Inspected Fire Protection Equipment and Materials, and NFPA 80. Modify closers specified as required.
	5. Comply with UL, Building Materials Directory, and List of Inspected Fire Protection Equipment and Materials, and NFPA 80. Modify closers specified as required.
	6. Provide hold open feature for all non-fire-resistant-rated doors, unless otherwise specified.
	6. Provide hold open feature for all non-fire-resistant-rated doors, unless otherwise specified.
	7. Provide corner bracket mounting on exterior doors. Select all arms to clear weather-stripping, and overhead door holders.
	7. Provide corner bracket mounting on exterior doors. Select all arms to clear weather-stripping, and overhead door holders.
	8. Provide long arm to allow door to swing 180 degrees where long arm will eliminate floor-mounted stops.
	8. Provide long arm to allow door to swing 180 degrees where long arm will eliminate floor-mounted stops.
	9. Provide closers with spring power adjustment feature capable of increasing spring power 15 percent minimum in all closer sizes.
	9. Provide closers with spring power adjustment feature capable of increasing spring power 15 percent minimum in all closer sizes.
	10. Provide individual regulating valves for closing and latching speeds, and separate adjustable back check valve.
	10. Provide individual regulating valves for closing and latching speeds, and separate adjustable back check valve.
	11. Provide delayed closing action feature on all door closers. Position valve at top of closure.
	11. Provide delayed closing action feature on all door closers. Position valve at top of closure.
	12. Provide the following materials and features:
	12. Provide the following materials and features:
	a. Full Metal Cover: Aluminum.
	a. Full Metal Cover: Aluminum.
	b. Case: Cast-iron.
	b. Case: Cast-iron.
	c. Arms: Plated to match full metal covers.
	c. Arms: Plated to match full metal covers.
	d. Other Parts: Steel.
	d. Other Parts: Steel.
	e. Extreme temperature fluid.
	e. Extreme temperature fluid.
	f. Security torx machine screws.
	f. Security torx machine screws.
	g. Ten-year warranty.
	g. Ten-year warranty.
	h. Provide manufacturer's optional corrosion protection.
	h. Provide manufacturer's optional corrosion protection.

	13. Finishes: US 26D satin chrome. Color coordinate all arms and other accessories.
	13. Finishes: US 26D satin chrome. Color coordinate all arms and other accessories.
	14. Highly Corrosive Atmospheres: Provide all closers with specified manufacturer's optional corrosion protection.
	14. Highly Corrosive Atmospheres: Provide all closers with specified manufacturer's optional corrosion protection.
	15. ANSI/BHMA: A156.4, C02011, in compliance with PT 1 and PT 4.
	15. ANSI/BHMA: A156.4, C02011, in compliance with PT 1 and PT 4.
	16. Products and Manufacturers: Provide one of the following:
	16. Products and Manufacturers: Provide one of the following:
	a. DC2000DA M71, M73, M74, M75, M87 by Corbin Russwin, an ASSA ABLOY Group company.
	a. DC2000DA M71, M73, M74, M75, M87 by Corbin Russwin, an ASSA ABLOY Group company.
	b. Or equal.
	b. Or equal.


	G. Heavy-Duty, Concealed Overhead Holders and Stops:
	G. Heavy-Duty, Concealed Overhead Holders and Stops:
	1. Provide heavy-duty, concealed overhead holders and stops on all exterior doors, unless otherwise specified to receive an extra heavy-duty overhead holder and stop in List of Door Hardware Items at end of Part 3. Comply with UL and NFPA requirements...
	1. Provide heavy-duty, concealed overhead holders and stops on all exterior doors, unless otherwise specified to receive an extra heavy-duty overhead holder and stop in List of Door Hardware Items at end of Part 3. Comply with UL and NFPA requirements...
	1. Provide heavy-duty, concealed overhead holders and stops on all exterior doors, unless otherwise specified to receive an extra heavy-duty overhead holder and stop in List of Door Hardware Items at end of Part 3. Comply with UL and NFPA requirements...
	2. Provide the following features and materials:
	2. Provide the following features and materials:
	a. Shock Absorber Spring: Heavy tempered steel.
	a. Shock Absorber Spring: Heavy tempered steel.
	b. Channel: Heavy-gauge brass.
	b. Channel: Heavy-gauge brass.
	c. All other Parts: Stainless steel.
	c. All other Parts: Stainless steel.
	d. Adjustment: Degree of hold-open and stop shall be adjustable after installation.
	d. Adjustment: Degree of hold-open and stop shall be adjustable after installation.

	3. Finish: US 32D satin.
	3. Finish: US 32D satin.
	4. Coordinate placement of concealed overhead holder and stop with overhead closers.
	4. Coordinate placement of concealed overhead holder and stop with overhead closers.
	5. ANSI/BHMA: A156.8, C51511.
	5. ANSI/BHMA: A156.8, C51511.
	6. Products and Manufacturers: Provide one of the following:
	6. Products and Manufacturers: Provide one of the following:
	a. Heavy-Duty 100H (ADJ) Series Concealed Holders and Stops by Glynn-Johnson Part of Worldwide Ingersoll-Rand Corporation.
	a. Heavy-Duty 100H (ADJ) Series Concealed Holders and Stops by Glynn-Johnson Part of Worldwide Ingersoll-Rand Corporation.
	b. Or equal.
	b. Or equal.


	H. Flush Bolts:
	H. Flush Bolts:
	1. Provide flush bolts on the inactive leaf of all pairs of doors, unless otherwise specified.
	1. Provide flush bolts on the inactive leaf of all pairs of doors, unless otherwise specified.
	2. Provide flush bolts at the top and bottom of door.
	2. Provide flush bolts at the top and bottom of door.
	3. Comply with UL, Hardware, Automatic or Surface Bolts, and NFPA 80, for automatic flush bolt requirements.
	3. Comply with UL, Hardware, Automatic or Surface Bolts, and NFPA 80, for automatic flush bolt requirements.
	4. Provide the following features and materials:
	4. Provide the following features and materials:
	a. Flush Bolts: All parts bronze.
	a. Flush Bolts: All parts bronze.
	b. Flush Bolt Levers: Forged Brass.
	b. Flush Bolt Levers: Forged Brass.
	c. Flush Bolt Plate: Forge Brass.
	c. Flush Bolt Plate: Forge Brass.
	d. Flush Bolt Guide and Strike: Wrought Brass.
	d. Flush Bolt Guide and Strike: Wrought Brass.
	e. Flush Bolt Rods: 1/2-inch round rods, bronze, 12-inches minimum length.
	e. Flush Bolt Rods: 1/2-inch round rods, bronze, 12-inches minimum length.
	f. Bolt Head: Brass.
	f. Bolt Head: Brass.

	5. Provide extension flush bolts with 3/4-inch throws and with top bolt not over 6 foot-0 inches above finished floor. Provide bottom flush bolt 12-inches long.
	5. Provide extension flush bolts with 3/4-inch throws and with top bolt not over 6 foot-0 inches above finished floor. Provide bottom flush bolt 12-inches long.
	6. ANSI/BHMA: A156.16: L14081, L14251 and L14091.
	6. ANSI/BHMA: A156.16: L14081, L14251 and L14091.
	7. Where required by governing authorities having jurisdiction at the Site, provide cast bronze automatic flush bolts bearing the UL label.
	7. Where required by governing authorities having jurisdiction at the Site, provide cast bronze automatic flush bolts bearing the UL label.
	8. Products and Manufacturers: Provide one of the following:
	8. Products and Manufacturers: Provide one of the following:
	a. 262 Manual Flush Bolts by Ives part of Allegion.
	a. 262 Manual Flush Bolts by Ives part of Allegion.
	b. Or equal.
	b. Or equal.


	I. Astragals:
	I. Astragals:
	1. Provide metal astragal bar, not less than 1/8-inch by 2-inches, for exposed flathead screw mounting on active leaf of all pairs of doors. Comply with UL and NFPA requirements for types and locations of astragals.
	1. Provide metal astragal bar, not less than 1/8-inch by 2-inches, for exposed flathead screw mounting on active leaf of all pairs of doors. Comply with UL and NFPA requirements for types and locations of astragals.
	2. Provide astragal of cold-rolled steel with prime painted finish.
	2. Provide astragal of cold-rolled steel with prime painted finish.
	3. Provide astragal of extruded aluminum with clear anodized finish.
	3. Provide astragal of extruded aluminum with clear anodized finish.
	4. Products and Manufacturers: Provide one of the following:
	a. No. 357 Series by Pemko Manufacturing Company.

	4. Products and Manufacturers: Provide one of the following:
	4. Products and Manufacturers: Provide one of the following:
	a. No. 357 Series by Pemko Manufacturing Company.
	b. Or equal.
	b. Or equal.


	J. Dust-Proof Strikes:
	J. Dust-Proof Strikes:
	1. Provide brass dust-proof strikes, which incorporate a slotted plunger raised to flush position by spring tension for all flush bolts.
	1. Provide brass dust-proof strikes, which incorporate a slotted plunger raised to flush position by spring tension for all flush bolts.
	2. Provide 5/8-inch inside diameter dust-proof strikes; threshold mounted and surface mounted.
	2. Provide 5/8-inch inside diameter dust-proof strikes; threshold mounted and surface mounted.
	3. Finish: US 26D satin chrome.
	3. Finish: US 26D satin chrome.
	4. ANSI/BHMA: A156.16, L14011-L14012.
	4. ANSI/BHMA: A156.16, L14011-L14012.
	5. Products and Manufacturers: Provide one of the following:
	5. Products and Manufacturers: Provide one of the following:
	a. DP-1 and DP-2 by Ives part of Allegion.
	a. DP-1 and DP-2 by Ives part of Allegion.
	b. Or equal.
	b. Or equal.


	K. Door Pulls, Push and Protection Armor:
	K. Door Pulls, Push and Protection Armor:
	1. Door Pulls: Provide heavy-duty surface-mounted door pulls with pull plates where specified in List of Door Hardware Items at end of Part 3.
	1. Door Pulls: Provide heavy-duty surface-mounted door pulls with pull plates where specified in List of Door Hardware Items at end of Part 3.
	a. Door pulls shall be stainless steel US 32D and have 1-inch diameter 12-inch long handles which project 2-1/2-inches from pull plate surface.
	a. Door pulls shall be stainless steel US 32D and have 1-inch diameter 12-inch long handles which project 2-1/2-inches from pull plate surface.
	b. Pull plates shall be 8-inches by 16-inches, stainless steel US 32D; 0.050-inches thick.
	b. Pull plates shall be 8-inches by 16-inches, stainless steel US 32D; 0.050-inches thick.
	c. Provide all non-removable fasteners.
	c. Provide all non-removable fasteners.
	d. Pulls shall be fastened to plates at factory.
	d. Pulls shall be fastened to plates at factory.
	e. ANSI/BHMA: A156.6, J405; B3E.
	e. ANSI/BHMA: A156.6, J405; B3E.
	f. Products and Manufacturers: Provide one of the following:
	f. Products and Manufacturers: Provide one of the following:
	1) 40 Series Pull Plates and Handles by Hager Hinge Company.
	1) 40 Series Pull Plates and Handles by Hager Hinge Company.
	2) Or equal.
	2) Or equal.


	2. Push Plates:
	2. Push Plates:
	a. Provide 0.125-inch thick stainless steel plate with No. 4 finish.
	a. Provide 0.125-inch thick stainless steel plate with No. 4 finish.
	b. Size: 8-inches by 16-inches with beveled edges.
	b. Size: 8-inches by 16-inches with beveled edges.
	c. ANSI/BHMA: A156.6, J304; B3E.
	c. ANSI/BHMA: A156.6, J304; B3E.
	d. Products and Manufacturers: Provide one of the following:
	d. Products and Manufacturers: Provide one of the following:
	1) 80S Beveled by Hager Hinge Company.
	1) 80S Beveled by Hager Hinge Company.
	2) Or equal.
	2) Or equal.


	3. Protection Armor:
	3. Protection Armor:
	a. Provide one armor plate per leaf of each door scheduled to receive armor-plate protection.
	a. Provide one armor plate per leaf of each door scheduled to receive armor-plate protection.
	b. Provide 16-gauge stainless steel with No. 4 finish 2 foot-0 inches high by 4-inches less in width than width of door.
	b. Provide 16-gauge stainless steel with No. 4 finish 2 foot-0 inches high by 4-inches less in width than width of door.
	c. ANSI/BHMA: A156.6, J101; B3E.
	c. ANSI/BHMA: A156.6, J101; B3E.
	d. Products and Manufacturers: Provide one of the following:
	d. Products and Manufacturers: Provide one of the following:
	1) 193S Beveled Stainless Steel Armor Plate by Hager Hinge Company.
	1) 193S Beveled Stainless Steel Armor Plate by Hager Hinge Company.
	2) Or equal.
	2) Or equal.



	L. Stripping and Seals:
	L. Stripping and Seals:
	1. Provide perimeter weather stripping at all exterior doors. Provide stripping and seals for interior doors where scheduled in List of Door Hardware Items at end of Part 3.
	1. Provide perimeter weather stripping at all exterior doors. Provide stripping and seals for interior doors where scheduled in List of Door Hardware Items at end of Part 3.
	1. Provide perimeter weather stripping at all exterior doors. Provide stripping and seals for interior doors where scheduled in List of Door Hardware Items at end of Part 3.
	2. Continuity of Stripping: Except as otherwise specified, stripping at each opening shall be continuous and without unnecessary interruptions at door corners and hardware.
	2. Continuity of Stripping: Except as otherwise specified, stripping at each opening shall be continuous and without unnecessary interruptions at door corners and hardware.
	3. Replaceable Seal Strips: Resilient or flexible seal strip of every unit shall be easily replaceable and readily available from stocks maintained by the manufacturer.
	3. Replaceable Seal Strips: Resilient or flexible seal strip of every unit shall be easily replaceable and readily available from stocks maintained by the manufacturer.
	4. Provide bumper-type weather-stripping at jambs and head, including a resilient insert and metal retainer strip, surface-applied, of the following metal, finish and resilient bumper material:
	4. Provide bumper-type weather-stripping at jambs and head, including a resilient insert and metal retainer strip, surface-applied, of the following metal, finish and resilient bumper material:
	a. Housing: Extruded aluminum with dark bronze anodized finish; 0.062-inch minimum thickness of main walls and flanges.
	a. Housing: Extruded aluminum with dark bronze anodized finish; 0.062-inch minimum thickness of main walls and flanges.
	b. Dimensions: 1-3/8-inches by 7/8-inches, stop-mounted.
	b. Dimensions: 1-3/8-inches by 7/8-inches, stop-mounted.
	c. Seals: Closed-cell extruded silicone.
	c. Seals: Closed-cell extruded silicone.
	d. ANSI/BHMA: A156.22, R3E264.
	d. ANSI/BHMA: A156.22, R3E264.
	e. Products and Manufacturers: Provide one of the following:
	e. Products and Manufacturers: Provide one of the following:
	1) No. 350DSPK and 2891 DPK (for parallel arms) by Pemko Manufacturing Company.
	1) No. 350DSPK and 2891 DPK (for parallel arms) by Pemko Manufacturing Company.
	2) Or equal.
	2) Or equal.


	5. Provide heavy-duty automatic drop-seal sound-stripping door-bottom unit of manufacturer's standard design, with operating seal bar of the following material, retained in an extruded metal bar and capable of operating to close a 3/4-inch gap (from ...
	5. Provide heavy-duty automatic drop-seal sound-stripping door-bottom unit of manufacturer's standard design, with operating seal bar of the following material, retained in an extruded metal bar and capable of operating to close a 3/4-inch gap (from ...
	a. Housing: Extruded aluminum, 0.062-inch thick, with mill aluminum finish.
	a. Housing: Extruded aluminum, 0.062-inch thick, with mill aluminum finish.
	b. Seal: Closed-cell extruded silicone.
	b. Seal: Closed-cell extruded silicone.
	c. Mounting: Full-mortise.
	c. Mounting: Full-mortise.
	d. ANSI/BHMA: A156.22, R3E344.
	d. ANSI/BHMA: A156.22, R3E344.
	e. Products and Manufacturers: Provide one of the following:
	e. Products and Manufacturers: Provide one of the following:
	1) No. 434APKL by Pemko Manufacturing Company.
	1) No. 434APKL by Pemko Manufacturing Company.
	2) Or equal.
	2) Or equal.



	M. Thresholds:
	M. Thresholds:
	1. All exterior and interior doors shall be provided with thresholds.
	1. All exterior and interior doors shall be provided with thresholds.
	2. Metal: Mill finish extruded bronze.
	2. Metal: Mill finish extruded bronze.
	3. Surface Pattern: Fluted tread, manufacturer's standard.
	3. Surface Pattern: Fluted tread, manufacturer's standard.
	4. Provide countersunk stainless steel screws and expansion shields.
	4. Provide countersunk stainless steel screws and expansion shields.
	5. Width: Five-inches wide and of length sufficient to span full width of rough openings, coped and scribed neatly at and around door frames.
	5. Width: Five-inches wide and of length sufficient to span full width of rough openings, coped and scribed neatly at and around door frames.
	6. Construction:
	6. Construction:
	7. Profile: Provide manufacturer's unit, which conforms to the minimum size and profile requirements specified.
	7. Profile: Provide manufacturer's unit, which conforms to the minimum size and profile requirements specified.
	a. Floor Drop: Except where no change in floor elevation is shown from one side of threshold to the other, provide profile that accommodates 1/2-inch drop in floor elevation, unless another dimension is shown.
	a. Floor Drop: Except where no change in floor elevation is shown from one side of threshold to the other, provide profile that accommodates 1/2-inch drop in floor elevation, unless another dimension is shown.
	a. Floor Drop: Except where no change in floor elevation is shown from one side of threshold to the other, provide profile that accommodates 1/2-inch drop in floor elevation, unless another dimension is shown.
	b. For doors equipped with panic hardware, including floor bolts, provide profile with stop bar of proper size and shape to function as the strike plate for the floor bolts.
	b. For doors equipped with panic hardware, including floor bolts, provide profile with stop bar of proper size and shape to function as the strike plate for the floor bolts.

	8. Thickness: 1/2-inch, minimum.
	8. Thickness: 1/2-inch, minimum.
	9. ANSI/BHMA: A156.21, J12100.
	9. ANSI/BHMA: A156.21, J12100.
	10. Products and Manufacturers: Provide one of the following:
	10. Products and Manufacturers: Provide one of the following:
	a. 171B by Pemko Manufacturing Company.
	a. 171B by Pemko Manufacturing Company.
	b. Or equal.
	b. Or equal.


	N. Silencers:
	N. Silencers:
	1. Provide silencers for all door frames.
	1. Provide silencers for all door frames.
	2. Provide pneumatic design that, once installed, forms an air pocket to reduce noise.
	2. Provide pneumatic design that, once installed, forms an air pocket to reduce noise.
	3. Provide minimum of three per strike side of door jambs.
	3. Provide minimum of three per strike side of door jambs.
	4. ANSI/BHMA: A156.16, BHMA 6.5, L03011.
	4. ANSI/BHMA: A156.16, BHMA 6.5, L03011.
	5. Products and Manufacturers: Provide one of the following:
	5. Products and Manufacturers: Provide one of the following:
	a. GJ 64 by Glynn-Johnson Part of Worldwide Ingersoll-Rand.
	a. GJ 64 by Glynn-Johnson Part of Worldwide Ingersoll-Rand.
	b. Or equal.
	b. Or equal.


	O. Wall and Floor Stops: Provide the following where scheduled in List of Door Hardware Items at end of Part 3:
	O. Wall and Floor Stops: Provide the following where scheduled in List of Door Hardware Items at end of Part 3:
	1. Dome-Type Floor Stops:
	1. Dome-Type Floor Stops:
	a. Cast bronze extra heavy-duty wall mounted door stop, one per leaf.
	a. Cast bronze extra heavy-duty wall mounted door stop, one per leaf.
	b. Coordinate height of dome-type floor mounted doors stops with threshold condition and undercut of door.
	b. Coordinate height of dome-type floor mounted doors stops with threshold condition and undercut of door.
	c. Finish: US 26D satin chrome.
	c. Finish: US 26D satin chrome.
	d. ANSI/BHMA: A156.16, L12161.
	d. ANSI/BHMA: A156.16, L12161.
	e. Products and Manufacturers: Provide one of the following:
	e. Products and Manufacturers: Provide one of the following:
	1) FB13/14R, FB17 by Glynn-Johnson Part of Worldwide Ingersoll-Rand Corporation.
	1) FB13/14R, FB17 by Glynn-Johnson Part of Worldwide Ingersoll-Rand Corporation.
	2) Or equal.
	2) Or equal.


	2. Wall Stops:
	2. Wall Stops:
	a. Cast bronze extra heavy-duty wall mounted door stop, one per leaf.
	a. Cast bronze extra heavy-duty wall mounted door stop, one per leaf.
	b. Convex rubber bumper.
	b. Convex rubber bumper.
	c. ANSI/BHMA: A156.16, L12101.
	c. ANSI/BHMA: A156.16, L12101.
	d. Products and Manufacturers: Provide one of the following:
	d. Products and Manufacturers: Provide one of the following:
	1) GJ 50C by Glynn-Johnson Part of Worldwide Ingersoll-Rand Corporation.
	1) GJ 50C by Glynn-Johnson Part of Worldwide Ingersoll-Rand Corporation.
	2) Or equal.
	2) Or equal.



	P. Sealants: Provide elastomeric sealant complying with FS TT-S-00227, Type 2 (non-sag) Class A for use with thresholds.
	P. Sealants: Provide elastomeric sealant complying with FS TT-S-00227, Type 2 (non-sag) Class A for use with thresholds.

	2.3   HARDWARE FINISHES
	2.3   HARDWARE FINISHES
	A. Provide matching finishes for door hardware units at each door or opening, to the greatest extent possible in compliance with ANSI/BHMA A156.18.
	A. Provide matching finishes for door hardware units at each door or opening, to the greatest extent possible in compliance with ANSI/BHMA A156.18.
	A. Provide matching finishes for door hardware units at each door or opening, to the greatest extent possible in compliance with ANSI/BHMA A156.18.
	B. Reduce differences in color and textures as much as commercially possible where the base metal or metal forming process is different for individual units of door hardware exposed at the same door or opening. In general, match all items to the manuf...
	B. Reduce differences in color and textures as much as commercially possible where the base metal or metal forming process is different for individual units of door hardware exposed at the same door or opening. In general, match all items to the manuf...


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrate to receive door hardware, and the conditions under which the Work will be performed, and notify ENGINEER, in writing, of unsatisfactory conditions. Do not proceed with the door hardware Work until unsatisfacto...
	A. CONTRACTOR shall examine the substrate to receive door hardware, and the conditions under which the Work will be performed, and notify ENGINEER, in writing, of unsatisfactory conditions. Do not proceed with the door hardware Work until unsatisfacto...

	3.2   PREPARATION
	3.2   PREPARATION
	A. Templates: Furnish door hardware templates to each fabricator of doors, frames and other Work to be factory-prepared for the installation of door hardware. Check the Shop Drawings of such other Work, to confirm that adequate provisions are made for...
	A. Templates: Furnish door hardware templates to each fabricator of doors, frames and other Work to be factory-prepared for the installation of door hardware. Check the Shop Drawings of such other Work, to confirm that adequate provisions are made for...
	B. Prepare Work to receive door hardware Work in compliance with ANSI/DHI A115.1.
	B. Prepare Work to receive door hardware Work in compliance with ANSI/DHI A115.1.

	3.3   INSTALLATION
	3.3   INSTALLATION
	A. Installer shall check and approve the installation before operation. Installer shall assure that the system operates to the OWNER'S satisfaction.
	A. Installer shall check and approve the installation before operation. Installer shall assure that the system operates to the OWNER'S satisfaction.
	B. Mount door hardware units at heights recommended in, Door and Hardware Institute, “Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames” and “Recommended Locations for Builders’ Hardware for Custom Steel Doors and Fr...
	B. Mount door hardware units at heights recommended in, Door and Hardware Institute, “Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames” and “Recommended Locations for Builders’ Hardware for Custom Steel Doors and Fr...
	C. Install each door hardware item in compliance with the manufacturer's instructions and recommendations and approved Shop Drawings. Wherever cutting and fitting is required to install door hardware onto or into surfaces that are later to be painted...
	C. Install each door hardware item in compliance with the manufacturer's instructions and recommendations and approved Shop Drawings. Wherever cutting and fitting is required to install door hardware onto or into surfaces that are later to be painted...
	D. Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	D. Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	D. Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	E. Drill and countersink units that are not factory-prepared for anchorage fasteners. Space fasteners and anchors in accordance with industry standards.
	E. Drill and countersink units that are not factory-prepared for anchorage fasteners. Space fasteners and anchors in accordance with industry standards.
	F. Cut and fit threshold and floor covers to profile of door frames, with mitered corners and hair-line joints. Join units with concealed welds or concealed mechanical joints. Cut smooth openings for spindles, bolts and similar items, if any.
	F. Cut and fit threshold and floor covers to profile of door frames, with mitered corners and hair-line joints. Join units with concealed welds or concealed mechanical joints. Cut smooth openings for spindles, bolts and similar items, if any.
	G. Screw thresholds to substrate with No. 10 or larger screws, of the proper type for permanent anchorage and of bronze or stainless steel that will not corrode in contact with the threshold metal.
	G. Screw thresholds to substrate with No. 10 or larger screws, of the proper type for permanent anchorage and of bronze or stainless steel that will not corrode in contact with the threshold metal.
	H. Set thresholds in a bead of elastomeric sealant to completely fill concealed voids and exclude moisture from every source. Do not plug drainage holes or block weeps. Remove excess sealant before sealant cures to a firm set.
	H. Set thresholds in a bead of elastomeric sealant to completely fill concealed voids and exclude moisture from every source. Do not plug drainage holes or block weeps. Remove excess sealant before sealant cures to a firm set.
	I. Adjust and check each operating item of door hardware and each door, to ensure proper operation or function of every unit. Lubricate moving parts with the type lubrication recommended by manufacturer (graphite-type if no other recommended). Replace...
	I. Adjust and check each operating item of door hardware and each door, to ensure proper operation or function of every unit. Lubricate moving parts with the type lubrication recommended by manufacturer (graphite-type if no other recommended). Replace...
	J. Final Adjustment: Where door hardware installation is made more than one month prior to Substantial Completion, return to the Work during the week prior to acceptance or occupancy, and make a final check and adjustment of all door hardware items in...
	J. Final Adjustment: Where door hardware installation is made more than one month prior to Substantial Completion, return to the Work during the week prior to acceptance or occupancy, and make a final check and adjustment of all door hardware items in...
	K. Provide manufacturer’s authorized representative to instruct and train OWNER'S personnel in proper adjustment and maintenance of door hardware during the final adjustment of door hardware.
	K. Provide manufacturer’s authorized representative to instruct and train OWNER'S personnel in proper adjustment and maintenance of door hardware during the final adjustment of door hardware.
	L. Door hardware, which is blemished or defective, will be rejected even though it was set in place before defects were discovered. Remove and replace with new door hardware. Repair all resultant damage to other Work.
	L. Door hardware, which is blemished or defective, will be rejected even though it was set in place before defects were discovered. Remove and replace with new door hardware. Repair all resultant damage to other Work.
	M. Continued Maintenance Service: Approximately six months after the acceptance of door hardware in each area, the installer, accompanied by the representative of the latch and lock manufacturer, shall return to the Project and re-adjust every item o...
	M. Continued Maintenance Service: Approximately six months after the acceptance of door hardware in each area, the installer, accompanied by the representative of the latch and lock manufacturer, shall return to the Project and re-adjust every item o...

	3.4   FIELD QUALITY CONTROL
	3.4   FIELD QUALITY CONTROL
	A. Provide a written field report, prepared by installer’s architectural hardware consultant, identifying actual condition, location, manufacturer, and product designation for each item of door hardware actually present on each door at the Site, inclu...
	A. Provide a written field report, prepared by installer’s architectural hardware consultant, identifying actual condition, location, manufacturer, and product designation for each item of door hardware actually present on each door at the Site, inclu...
	B. Installer’s hardware consultant shall provide opinions to, and assist ENGINEER in determining, acceptability of installation as Work proceeds. All comments and discussions, conversations and meetings with ENGINEER shall be included in written field...
	B. Installer’s hardware consultant shall provide opinions to, and assist ENGINEER in determining, acceptability of installation as Work proceeds. All comments and discussions, conversations and meetings with ENGINEER shall be included in written field...
	C. As part of written field report to be submitted to ENGINEER for approval, recommend remedial actions for Work not in compliance with these Specifications. No payment for Work shall be made until remedial recommendations and actions have been approv...
	C. As part of written field report to be submitted to ENGINEER for approval, recommend remedial actions for Work not in compliance with these Specifications. No payment for Work shall be made until remedial recommendations and actions have been approv...

	3.5   LIST OF DOOR HARDWARE ITEMS
	3.5   LIST OF DOOR HARDWARE ITEMS
	A. Scheduled items for each door are generic and rely on information specified above. The listing of hardware functions and types provided are only a general guideline for the final Door Hardware Schedule. CONTRACTOR shall submit a Door Hardware Sche...
	A. Scheduled items for each door are generic and rely on information specified above. The listing of hardware functions and types provided are only a general guideline for the final Door Hardware Schedule. CONTRACTOR shall submit a Door Hardware Sche...
	B. Provide the following door hardware items:
	B. Provide the following door hardware items:
	1. Set 1:
	1. Set 1:
	2. Set 2:   Doors:
	2. Set 2:   Doors:
	2. Set 2:   Doors:
	3. Set 2:
	3. Set 2:
	4. Set 4:
	4. Set 4:
	5. Set 5:
	5. Set 5:
	6. Set 6:
	6. Set 6:
	7. Set 7:  Doors:
	7. Set 7:  Doors:
	7. Set 7:  Doors:
	8. Set 8:
	8. Set 8:




	08 81 00 - Glass Glazing
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install glass glazing.
	2. Extent of glass glazing is shown.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the glass glazing Work.

	A.
	C. Related Sections:
	1.
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.
	2. Section 08 11 13, Hollow Metal Doors and Frames.
	3. Section 08 11 16, Aluminum Doors and Frames.
	4. Section 08 16 13, Fiberglass Reinforced Plastic Doors and Frames.
	5. Section 08 51 13, Aluminum Windows.
	1.
	1.
	6. Section 10 28 05, Toilet and Bath Accessories.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Architectural Manufacturers Association, (AAMA).
	a. AAMA 800, Voluntary Specifications and Test Methods for Sealants.

	2. American National Standards Institute, (ANSI).
	a. ANSI Z97.1, Safety Glazing Materials Used in Buildings.
	b. ANSI/ASTM E 774, Specification for Classification of the Durability of Sealed Insulating Glass Units.
	c. ANSI/ASTM E 1300, Practice for Determining Load Resistance of Glass in Buildings.

	3. American Society of Civil Engineers, (ASCE).
	a. ASCE 7, Minimum Design Loads for Buildings and Other Structures.

	4. American Society for Testing and Materials, (ASTM).
	a. ASTM C 509, Specification for Elastomeric Cellular Performance Gasket and Sealing Material.
	b. ASTM C 719, Test Method for Adhesion and Cohesion of Elastomeric Joint Sealants under Cyclic Movement (Hockman Cycle).
	c. ASTM C 793, Test Method for Effects of Laboratory Accelerated Weathering on Elastomeric Joint Sealants.
	d. ASTM C 794, Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants.
	e. ASTM C 864, Specification for Dense Elastomeric Compression Seal Gaskets, Setting Blocks, and Spacers.
	f. ASTM C 920, Specification for Elastomeric Joint Sealants.
	g. ASTM C 1021, Practice for Laboratories Engaged in Testing of Building Sealants.
	h. ASTM C 1036, Specification for Flat Glass.
	i. ASTM C 1048, Specification for Heat-Treated Flat Glass-Kinds HS, Kind FT Coated and Uncoated Glass.
	j. ASTM C 1087, Determining Compatibility of Liquid-Applied Sealants with Accessories Used in Structural Glazing Systems.
	k. ASTM C 1115, Specification for Dense Elastomeric Silicone Rubber Gaskets and Accessories.
	l. ASTM C 1172, Specification for Laminated Architectural Flat Glass.
	m. ASTM C 1249, Guide for Secondary Seal for Sealed Insulating Glass Units for Structural Sealant Glazed Applications.
	n. ASTM C 1281, Specification for Preformed Tape Sealants for Glazing Applications.
	o. ASTM C 1330, Specification for Cylindrical Sealant Backing for Use with Cold Liquid-Applied Sealants.
	p. ASTM D 412, Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension.
	q. ASTM D 624, Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
	r. ASTM D 2240, Test Method for Rubber Property-Durometer Hardness.
	s. ASTM E 548, Guide for General Criteria Use for Evaluating Laboratory Competence.

	5. Code of Federal Regulations, (CRF).
	a. 16 CFR, Consumer Product Safety Commission, CPSC Part 1201, Safety Standard for Architectural Glazing Materials.

	6. Glass Association of North America, (GANA).
	a. GANA, Glazing Manual.
	b. GANA, Laminated Glass Design Guide.
	c. GANA, Glass Tempering Division, GTA 95-1-31, Specification for Decorative Architectural Flat Glass.

	7. Lawrence Berkeley National Laboratory National Technical Information Service, (LBL).
	a. LBL-35298 Window 4.1, “A PC Program for Analyzing the Thermal Performance of Fenestration Products.”

	8. National Fire Protection Association, (NFPA).
	a. NFPA 80, Standard for Fire Doors and Fire Windows.
	b. NFPA 252, Standard Methods of Fire Tests of Door Assemblies.
	c. NFPA 257, Standard on Fire Tests for Window and Glass Block Assemblies.

	9. National Fenestration Rating Council, (NFRC).
	a. NFRC 100, Procedure for Determining Fenestration Product U-Factors.
	b. NFRC 200, Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and Visible Transmittance at Normal Incidence.
	c. NFRC 300, Procedures for Determining Solar Optical Properties of Simple Fenestration Products.

	10. National Glass Association, (NGA).
	a. NGA, Glazier Certification Program.

	11. Primary Glass Manufacturers Council, (PGMC).
	a. PGMC Specifiers' Guide to Architectural Glass.

	12. Sealed Insulating Glass Manufacturers Association, (SIGMA).
	a. SIGMA TM-3000-90, Vertical Glazing Guidelines and TB-3001-90, Sloped Glazing Guidelines.

	13. Underwriters' Laboratories, Inc., (UL).
	a. UL Building Materials Directory.



	1.3   QUALITY ASSURANCE
	A. Primary Glass Manufacturer and Glazing Materials Manufacturer Qualifications:
	B. Fabricator Qualifications:
	1. Provide laminated and insulating glass fabrications from fabricators who are licensed by primary glass manufacturer to produce specified units and with documented skill and successful experience in this type of Work and who agree to employ only tra...
	2. Provide laminated and insulating glass fabrications from fabricators who are members of GANA or SIGMA and participate in certification programs.
	3. Obtain laminated and insulating glass fabrications from fabricators who will, if required, send a qualified technical representative to the Site, for the purpose of assisting ENGINEER with opinions on the acceptability of materials and installation...

	A.
	A.
	A.
	C. Installer's Qualifications:
	1. The installer of the glass glazing materials shall be a firm with documented skill and successful experience in the installation of the types of materials required and who agrees to employee only tradesmen who are trained, skilled and have successf...
	2. Submit records of experience and certifications to ENGINEER.

	D. Glass Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the testing specified, as documented according to ASTM E 548.
	E. Sealant Testing Agency Qualifications: An independent testing agency qualified according to ASTM C 1021 to conduct testing specified, as documented according to ASTM E 548.
	F. Source Limitation: All materials provided under this Section shall be obtained from a single supplier or manufacturer who, with CONTRACTOR, shall assume full responsibility for the completeness of the Work. The supplier or manufacturer shall be the...
	G. Regulatory Requirements:
	1. Wherever a fire-resistance-rating classification is shown or scheduled for doors or windows, (1-hour, 2-hour, 3-hour), provide glass complying with the requirements specified and established by UL, NFPA and other governing authorities having jurisd...
	2. Safety Glass: Comply with ANSI Z97.1, with label on each piece of glass as required by governing authorities having jurisdiction.

	H. Codes: Comply with applicable requirements of codes referenced in Section 01 42 00, References.

	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Plans and elevations showing location of each type and kind of glass specified and details of glazing system. Include manufacturer's recommendations for glazing.
	b. Dimensions and details of manufacturer's glue line thickness and bite dimensions and verifications.

	2. Product Data:
	a. Copies of manufacturers' specifications, "Spec-Data" sheets, installation instructions for each type of glass, glazing sealant or compound, gasket and associated miscellaneous material and all recommended installation precautions for required mate...
	b. Structural performance calculations indicating that detailing and fabrication have been based on the results of the required analysis and performance criteria specified.

	3. Delegated design Submittals:
	a. Structural silicone sealant performance features and calculations indicating sealant joints have been detailed and fabricated in compliance with silicone sealant manufacturer’s recommended guidelines for dissimilar metal adhesion. Structural and ot...

	1.
	1.
	1.
	4. Samples:
	a. 12-inch square samples of each type of glass required.
	a.
	a.
	a.
	b. Insulating glass samples need not be hermetically sealed, but edge construction, wavelength-selective interlayer and low-E coatings shall be included and identified. Include specially prepared samples with each interlayer film product's identity ma...
	a.
	a.
	a.
	c. Submit 12-inch long samples of each color for each type of exposed-to-view glazing sealant and gasket. Install sample between two strips of material similar to, or representative of, channel surfaces where sealant or gasket will be used, held apart...
	d. Review of samples by ENGINEER will be for color, texture and pattern only. Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a.
	a.
	a.
	a. Wavelength-selective or low-E glass fabricator shall provide a letter of compliance verifying performance characteristics of each glass unit.
	b. Certification that all glass materials subject to the applicable standards of the CPSC are in compliance. The certification shall be issued in conformance with procedures stated in the standard.
	c. Include primary glass manufacturer's and fabricator’s published data, and letters of certification, based on certified test laboratory reports, indicating that each material complies with specified requirements and is acceptable for the application...
	d. Certification that fabricated products comply with manufacturer's published performance.
	e. Age of silicone sealant.

	2. Test Reports:
	a. Certified laboratory test reports for required performance tests in compliance with ASTM E 548.
	a.
	a.
	a.
	b. Provide wavelength-selective insulating glass or low-E glass manufacturer's computer-aided sheet engineering analysis to determine deflection and rabbet depth for individual applications, specified loadings, performance requirements, support crite...
	c. Wavelength-selective polyester film insulating glass or low-E glass fabricator’s computer performance analysis of each glass configuration including argon-filled interlayers for insulating glass units.
	a.
	a.
	a.
	d. Adhesion and compatibility test report from glazing sealant manufacturer indicating glazing sealants were tested for adhesion to glazing channel substrates and for compatibility with glass and other glazing material.
	e. Performance analysis of each configuration of insulating glass incorporating wavelength selective interlayer or low E coating using LBL-35-298, Window 4.1.

	3. Qualifications Statements:
	a. Fabricator.
	a.
	b. Installer.


	C. Closeout Submittals: Submit the following:
	1. Warranty Documentation:


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Protect glass glazing materials according to manufacturer’s and fabricator’s written instructions to prevent damage to glass glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.
	3. For insulating glass that will be exposed to substantial altitude changes, comply with insulating glass fabricator’s written recommendations for venting and sealing to avoid hermetic seal ruptures.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...


	1.1
	1.1
	1.1
	1.6  SPECIAL WARRANTIES
	A. General: The special warranties specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by CONTR...
	B. Special Warranties:
	1. Laminated Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to benefit of OWNER, agreeing to replace, for a period of five-years from the date of Substantial Completion, glass units that show deterioration, as spe...
	2. Insulating Glass: Provide written warranty, signed by the fabricator and CONTRACTOR and running to the benefit of OWNER, agreeing to replace, for a period of ten-years from the date of Substantial Completion, glass that shows signs of deterioration...
	1.
	1.
	1.
	3. Structural Silicone: Provide structural silicone manufacturer’s twenty-year limited adhesion warranty and non-staining warranty for silicone structural adhesive, commencing from the date of Substantial Completion. Perform all testing required to ac...



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria: For glass performance, manufacture, size, type, construction and thickness, comply with the following:
	1. Provide glass glazing systems capable of withstanding normal thermal movements and wind and impact loads without failure, including loss or glass breakage attributable to defective manufacture, fabrication, or installation; failure of sealants (bot...
	2. Normal Thermal Movement: Provide glass that allows for thermal movements resulting from a maximum temperature range of 120 F in ambient and 180 F surface temperature acting on glass framing members and glazing components. Base structural performanc...
	3. Comply with requirements of Consumer Product Safety Commission, Part 1201, Safety Standards for Architectural Glazing Materials, for all the Work.
	4. Structural Performance: Provide structural calculations for analysis of required glass thicknesses for glass lites shown, that are used to establish final fabricating and detailing requirements. Indicate compliance with the following minimum criter...
	a.
	a.
	a.
	a. Project Wind Speed: 70 miles per hour based on ASCE 7 and the other governing authorities having jurisdiction at the Site.
	b. Importance Factor: Category 1; Iw = 1.15; Design Factor: 1.15.
	c. Exposure Category: Exposure C; Ce = 1.13.
	d. Wind Stagnation Pressure: qs = 12.6 psf.
	e. Long-Duration Loading: One month.
	f. Short-Duration Loading: Sixty seconds, based on three-second gust speed.
	g. Probability of Breakage for Vertical Glazing: Eight lites per 1,000 under wind action.
	h. Maximum Lateral Deflection: For glass supported on all four edges, provide thickness required to limit center deflection at design wind pressure to 1/50 times the short side length or 1-inch, whichever is less.

	5. Glass thicknesses shown are minimums. Confirm glass thicknesses by analyzing Project structural loadings and in-service conditions using glass manufacturer's recommended load tables and other structural performance criteria specified. Where manufac...
	1.
	1.
	1.
	6. Test sealant in accordance with sealant manufacturer’s recommendations.
	1.
	1.
	1.
	7. Provide each configuration of insulating glass incorporating wavelength-selective interlayers or low-E coatings.
	8. Glazing Sealant System Compatibility:
	a. Glazing sealants shall be compatible with the channel surfaces, joint fillers, insulating glass sealing system, laminated glass interlayer material and other materials in contact with the glazing channel in compliance with ASTM C 1087.
	a.
	a.
	a.
	b. Provide insulating glass secondary sealant system compatible with structural silicone glazing system and in compliance with ASTM C 1249.
	c. Provide only materials and manufacturer's recommended variation of the specified materials, which are known to be fully compatible with the actual installation conditions, as shown by manufacturer's published data or certification submitted to EN...

	9. Adhesion of Elastomeric Joint Sealants: Comply with ASTM C 793 and ASTM C 794.
	10. Center-of-Glass U-Values: NFRC 100 methodology using LBL-35298 WINDOW 4.1 computer-aided software design, expressed as Btu/square foot by height by degree F.
	11. Center-of-Glass Solar Heat Gain Coefficient: NFRC 200 methodology using LBL-35298 WINDOW 4.1 computer-aided software design.
	12. Solar Optical Properties: NFRC 300.

	A.
	A.
	A.
	B. Definitions:
	1. Interspace: The space between lites of an insulating glass unit that contains dehydrated air or a specified gas.
	2. Deterioration of Coated Glass: Defects that develop from normal use, that are attributed to the manufacturing process, and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer’s wr...
	3. Deterioration of Laminated Glass: Defects that develop from normal use, that are attributed to the manufacturing process, and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer’s...
	4. Deterioration of Insulating Glass: Failure of the hermetic seal under normal use that is attributed to the fabricating process or incompatibility of sealants or mishandling during installation, and not to causes other than glass breakage and practi...


	1.1
	1.1
	1.1
	2.2  GLASS
	A.
	A.
	A.
	A. Clear, Float Glass:
	1. Uncoated, Monolithic, Clear, Float Glass: Provide clear glass in compliance with ASTM C 1036, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select); 1/4-inch thick, minimum.
	2. Products and Manufacturers: Provide one of the following:
	a. Clear Float Glass by PPG Industries, Incorporated.
	b. Clear Float Glass by Pilkington Libbey-Owens-Ford Company.
	c. Or equal.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Clear, Fully Tempered, Float Glass:
	1. Uncoated, Monolithic, Clear, Fully Tempered, Float Glass: Provide clear glass, with roll-wave distortion parallel to bottom edge of glass, in compliance with ASTM C 1048, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select...
	2. Provide heat-strengthened glass that has been heat-strengthened by manufacturer's special process (after cutting to final size,) to achieve a flexural strength of up to five times that of annealed glass strength; 1/4-inch thick, minimum.
	3. Products and Manufacturers: Provide one of the following:
	a. Herculite Clear by PPG Industries, Incorporated.
	b. Fully Tempered Clear Glass by Guardian Industries, Corporation.
	c. Or equal.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Clear, Pyrolytic-Coated, Float Glass:
	1. Coated, Monolithic, Clear, Float Glass: Provide clear float glass with solar-reflective metallic-oxide coating applied by pyrolytic deposition during initial manufacture in compliance with ASTM C 1036, Type I (transparent glass, flat), Class 1 (cle...
	2. Physical Properties:
	a.
	a.
	a.
	a. Tint Color: Clear.
	b. Visible Light Transmittance: 49 to 72 percent.
	c. Solar Heat Gain Coefficient: 0.40 to 0.41.
	d. Outdoor Visible Light Reflectance: Nine to ten percent.
	e. Shading Coefficient: 0.47.

	3. Products and Manufacturers: Provide one of the following:
	a. Soloarban® Low-E Glass by PPG Industries, Incorporated.
	a.
	b. Energy Advantage Low-E Clear Float Glass by Pilkington Libbey-Owens- Ford Company.
	c. Or equal.


	A.
	A.
	A.
	D. Clear, Insulating, Float Glass Units:
	1. Uncoated, Monolithic, Clear, Float Glass: Provide clear glass in compliance with ASTM C 1036, Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select).
	2. Insulating Glass Units: Provide preassembled units consisting of two lites of glass separated by a dehydrated interspace, and complying with ASTM E 774 for Class C units, permanently and hermetically sealed together at edges with spacers and sealant.
	3. System Sealing: Dual seal with polyisobutylene primary sealant and silicone secondary sealant, complying with ASTM C 1249.
	4. Overall Unit Thickness and Thickness of Each Lite:
	a. Overall Thickness: 1-inch.
	b. Each Lite: 1/4-inch.

	5. Physical Properties:
	a.
	a.
	a.
	a. Exterior Appearance: Clear.
	b. Visible Light Transmittance: 78 percent, minimum.
	c. Solar Heat Gain Coefficient: 0.70.
	d. Outdoor Visible Light Reflectance: 15 percent.
	e. Shading Coefficient: 0.81.
	f. Winter Nighttime U-value: 0.48.
	g. Summer Daytime U-value: 0.55.

	6. Products and Manufacturers: Provide one of the following:
	a. Clear Twindow by PPG Industries, Incorporated.
	b. Clear Thermopane by Pilkington Libbey-Owens-Ford Company.
	c. Or equal.
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	2.3  GLAZING SEALANTS, TAPES AND GASKETS
	A. General:
	1. Colors: Provide black or other natural color wherever no other color is available. Wherever material is not exposed-to-view, provide manufacturer's standard color, which has the best overall performance characteristics for the application shown.
	a.
	a.
	a.
	a. Provide manufacturer's standard colors as shown or, if not shown, provide color selected by ENGINEER from manufacturer's standard colors to either blend or contrast with adjoining surfaces.
	b. Provide custom colors, as selected by ENGINEER.

	2. Hardness specified is intended to indicate the general range necessary for overall performance. Submit glazing and sealant manufacturer’s recommendations for actual hardness for each condition of installation and use. Except as shown or specified, ...
	a. 15 to 35 for elastomeric compounds and tapes used with rigid stops and frames for large glass sizes (in excess of 100 united inches). Provide material sufficiently hard to withstand exposure to abrasion and vandalism.
	b. 25 to 50 for rubber-like curing compounds used with rigid stops and frames for medium and small glass sizes (less than 100 united inches). Provide materials sufficiently hard to withstand impact of moving sash and doors.
	c. 35 to 60 for molded gaskets used with rigid stops and frames, depending upon strength needed for application or insertion of units.
	d. 75 to 80 for structural gaskets (not supported by stops).
	e. Non-Elastomeric Compounds: (Shore A not applicable) 2 to 12 mm penetration for 5.0 seconds of penetrometer needle on nominally cured compound, complying with ASTM D 2451.

	3. Provide size and shape of gaskets and preformed glazing units as recommended by the manufacturer and as indicated on approved Shop Drawings.
	4. Comply with ASTM C 920 and other requirements for each liquid-applied, chemically curing sealant specified.
	5. Where additional movement capability is specified, provide products with the capability, when tested for adhesion and cohesion under maximum cyclic movement, in compliance with ASTM C 719, to withstand the specified percentage change in the joint w...

	B. Preformed Butyl Rubber Back-Bedding Mastic Glazing Tape:
	1. Preformed tape of polymerized butyl or mixture of butyl and polyisobutylene with inert fillers with built-in spacer of synthetic rubber, solvent-based with minimum 95 percent solids, non-sag consistency, tack-free time of 24 hours or less, paintabl...
	2. Products and Manufacturers: Provide one of the following:
	a. Polyshim II Glazing Tape by Tremco, Incorporated.
	b. Or equal.


	C. Dense Compression Wedge Gaskets:
	1. Provide molded or extruded, closed-cell silicone wedge gaskets in compliance with ASTM C 1115, Type C.
	2. Products and Manufacturers: Provide one of the following:
	a. Dense Silicone Wedge Gaskets SCR-900 by Tremco, Incorporated.
	b. Or equal.


	D. Exterior, One-Part, Silicone Rubber Sealant:
	1. Silicone rubber-based, one-part elastomeric sealant, complying with ASTM C 920, Type S, Grade NS, Class 25, Use NT, M, G, A and O.
	2. Products and Manufacturers: Provide one of the following:
	a. Spectrem I by Tremco, Incorporated.
	b. 863 Architectural Silicone Sealant by Pecora Corporation.
	c. Or equal.


	E. Structural Silicone Sealant:
	1. Provide a one-component, self-priming, shelf-stable, neutral-cure, elastomeric adhesive complying with ASTM C 920, Type S, Grade NS, Class 25, Use NT, G and A, and specifically formulated for silicone structural glazing complying with the following...
	2. Durometer Hardness, Shore A, points; ASTM D 2240: 27 to 40.
	3. Ultimate Tensile, ASTM D 412: 225 to 350 psi.
	4. Ultimate Elongation, ASTM D 412: 525 to 550 percent.
	5. Tear Strength, Die B; ASTM D 624: 40 to 49 ppi.
	6. Peel Strength, ASTM C 794: 30 to 40 ppi.
	7. Products and Manufacturers: Provide one of the following:
	a. DOW CORNING 995 Silicone Structural Adhesive by Dow Corning Corporation.
	b. 895 Silicone by Pecora Corporation.
	c. Or equal.



	2.4   MISCELLANEOUS GLAZING MATERIALS
	A. General: Provide products of material, size, and shape complying with referenced glazing standards, requirements of manufacturers of glass glazing materials for applications shown, and approved Shop Drawings. Provide materials with a proven record ...
	B. Setting Blocks: Elastomeric material, 80 to 90 Shore A durometer hardness, with proven compatibility with sealants used in the Work and as recommended by the glass manufacturer.
	C. Spacers and Edge Blocks: Elastomeric blocks or continuous extrusions, with a Shore A durometer hardness recommended by glass manufacturer to maintain lites in place and to limit lateral movement for installation shown, and with proven compatibilit...
	D. Cylindrical Glazing Sealant Backing: Closed-cell or waterproof-jacketed rod stock of synthetic rubber or plastic foam complying with ASTM C 1330, Type O (open-cell material), proven to be compatible with sealants used, flexible and resilient, with ...
	E. Cleaners, Primers and Sealers: Type recommended by sealant, gasket and glass manufacturer.

	2.5   FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS
	A. Glass manufacturer's recommended glazing channel dimensions are intended to provide for necessary minimum bite on the glass, minimum edge clearance and adequate sealant thicknesses, with reasonable tolerances. CONTRACTOR shall be responsible for co...

	1.1
	1.1
	1.1
	2.6  TOLERANCES
	A. Allowable Tolerances: Provide fully tempered and heat-strengthened glass, formed by horizontal roller-hearth process, free of tong marks, and not exceeding the following flatness tolerances (either face, any direction, any location) based on 1/4-in...
	1. For 12-inch Run: 1/16-inch bow.
	2. For 3-foot Run: 1/8-inch bow.
	3. For 7-foot Run: 1/4-inch bow.
	4. For 10-foot Run: 3/8-inch bow.


	2.7   SOURCE QUALITY CONTROL
	A. To the greatest extent possible, provide each type of glass glazing materials from one manufacturer.
	B. Providing insulating glass with a certified Class A rating according to SIGMA.
	C. Obtain glass and sealant test results for product test reports from qualified testing agencies regularly engaged in the business of testing glass and sealant products.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the framing and glazing channel surfaces, backing, removable stop design, and the conditions under which the glass glazing is to be performed, and notify ENGINEER, in writing, of any conditions detrimental to the proper and...

	3.2   PREPARATION
	A. Clean the glazing channel, or other framing members to receive glass, immediately before glazing. Remove coatings, which are not firmly bonded to the substrate. Remove lacquer from metal surfaces wherever elastomeric sealants are used.
	B. Apply primer or sealer to joint surfaces wherever recommended by sealant and glass manufacturer.

	1.1
	1.1
	1.1
	3.3  INSTALLATION
	A. General:
	1. Comply with combined recommendations of glass, window and glazing products manufacturers and other materials used in glazing, except where more stringent requirements are shown or specified, and as shown on approved Shop Drawings.
	2. Comply with GANA, Glazing Manual, except as shown and specified otherwise, and except as specifically recommended otherwise by the manufacturers of the glass glazing materials, as accepted by ENGINEER on approved Shop Drawings.
	3. Inspect each piece of glass immediately before installation, and remove from Site all that have observable edge damage or face imperfections.
	4. Unify appearance of each series of lights by setting each piece to match others as nearly as possible. Inspect each piece and set with pattern, draw and bow oriented in the same direction as other pieces.
	5. Cut and install tinted and reflective glass as recommended in manufacturer's technical bulletin as provided on approved Shop Drawings.
	6. Install sealants as recommended by sealant manufacturers, and as recommended on approved Shop Drawings.
	7. Do not attempt to cut, seam, nip or abrade glass on Site, which is tempered, heat strengthened, or coated.
	8. Do not proceed with installation of liquid glazing sealants under adverse weather conditions, or when temperatures are below or above manufacturer's recommended limitations for installation.
	9. Proceed with glazing only when forecasted weather conditions are favorable to proper cure and development of high early bond strength. Wherever channel action is affected by ambient temperature variations, install glazing sealants only when tempera...
	10. Coordinate the installation of the glass glazing Work with the Progress Schedule in order to avoid delay of Project.

	B. Tape and Sealant Glazing:
	1. Place setting blocks in sill rabbets, sized and located to comply with referenced glazing publications. Set blocks in thin course of compatible sealant for heel bead.  Position glass on setting blocks and press against tape for full contact.
	2. Provide spacers for glass lites where the length plus width is larger than 4 foot-2 inches. Locate spacers directly opposite each other on both inside and outside faces of glass. Install correct size and spacing to preserve required face clearances...
	3. Provide 1/8-inch minimum bite for spacers on glass and use thickness equal to sealant width. With glazing tape, use thickness slightly less than final compressed thickness of tape.
	4. Provide edge spacers are shown on approved Shop Drawings and as required to prevent glass lites from moving sideways in glazing channel.
	5. Cut glazing tape to length and set against permanent stops. Install horizontal strips first, extending over width of opening, before applying vertical strips.
	6. Remove paper backing from tape. Place glazing tape on free perimeter of glass. Install tapes continuously. Do not stretch tape to make them fit openings. Place joints in tapes at corners of openings with adjoining lengths butted together, not lappe...
	7. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops. Start gasket applications at corners and work toward cente...
	8. Install removable stop, avoiding displacement of tape, and exert pressure on tape for full continuous contact. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline ...
	9. Clean and trim excess glazing materials from the installation, and eliminate stains and discolorations.
	10. Where wedge-shaped gaskets are driven into one side of the channel to pressurize the sealant or gasket on the opposite side, provide adequate anchorage to ensure that gasket will not "walk" out when subjected to dynamic movement. Anchor gasket to ...
	11. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended on approved Shop Drawings and to prevent corners from pulling away; seal corner joints and butt joints with sealant as recommended by gasket manufacturer and as...

	C. Dry Gasket Glazing: Install glass in gaskets as recommended by the glass and window manufacturer. Refer to Section 08 11 13, Hollow Metal Doors and Frames, Section 08 11 16, Aluminum Doors and Frames, Section 08 14 00, Wood Doors, Section 08 16 13,...
	D. Structural Sealant Glazing: Install glass using a system of structural silicone sealants as recommended by the glass and sealant manufacturers. Refer to Section 08 41 13, Aluminum Storefronts .
	A.
	E. Cure glazing sealants and compounds in compliance with manufacturer's instructions and recommendations, to obtain high early bond strength, internal cohesive strength and surface durability.
	F. The installer shall advise CONTRACTOR of procedures required for the protection of glass glazing sealants and compounds during the construction period, so that they will be without deterioration or damage, other than normal weathering, at the time ...
	G. Furnish specific instructions on the precautions and provisions required to prevent glass damage resulting from the alkaline wash from concrete surfaces and similar sources of possible damage.
	H. Protect exterior glass from breakage immediately upon installation, by attachment of crossed streamers to framing held away from glass. Do not apply markers of any type to surfaces of glass.
	I. Remove and replace glass, which is broken, chipped, cracked, abraded or damaged in other ways during the construction period, including natural causes, accidents and vandalism.
	J. Maintain glass in a reasonably clean condition during construction, so that it will not be damaged by corrosive action and will not contribute (by wash-off) to the deterioration of glazing materials and other work.
	K. Remove non-permanent labels and wash and polish glass on both faces not more than four days prior to Substantial Completion. Comply with glass manufacturer's recommendations for cleaning.

	3.4   FIELD QUALITY CONTROL
	A. Watertight and airtight installation of each piece of glass is required, except as otherwise shown. Each installation must withstand normal temperature changes, wind loading, impact loading (for operating sash and doors) without failure of any kind...
	B. After nominal cure of exterior glazing sealants, which are exposed to the weather, test for water leaks. Flood the joint exposure with water directed from a 3/4-inch hose held perpendicular to wall face, 2 foot-0 inches from joint, connected to a w...
	C. Test approximately five percent of total glazing system, in locations which are typical of every joint condition, and which can be inspected easily for leakage on opposite face. Conduct tests in the presence of ENGINEER, who will determine the actu...
	D. Repair glazing installation at leaks or, if leakage is excessive, replace glazing sealants as directed by ENGINEER.
	E. Wherever nature of observed leakage indicates the possibility of inadequate glazing joint bond strength, ENGINEER may direct that additional testing be performed at a time when joints have been fully cured, followed by natural exposure through both...
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	08 90 00 - Louvers and Vents
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1       DeCRIPTION
	1.1       DeCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all louvers and vents Work.
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all louvers and vents Work.
	2. Extent of louvers and vents Work is shown.
	2. Extent of louvers and vents Work is shown.
	3. Types of products required include the following:
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a.
	a.
	a. 6-inch fixed, extruded-aluminum louvers.
	a. 6-inch fixed, extruded-aluminum louvers.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Sill extensions, bird screens, and other miscellaneous trim, fasteners, supports and other accessories.
	b. Sill extensions, bird screens, and other miscellaneous trim, fasteners, supports and other accessories.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	c. Polyvinylidene fluoride finish.
	c. Polyvinylidene fluoride finish.


	B. Coordination:
	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with the louvers and vents Work.
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with the louvers and vents Work.
	2. Verify size, location and placement of louver and vents prior to fabrication, wherever possible.  Coordinate field measurements and Shop Drawings with fabrication and shop assembly to minimize field adjustments, splicing, mechanical joints and fiel...
	2. Verify size, location and placement of louver and vents prior to fabrication, wherever possible.  Coordinate field measurements and Shop Drawings with fabrication and shop assembly to minimize field adjustments, splicing, mechanical joints and fiel...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.
	1. Section 07 92 00, Joint Sealants.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.2  REFERENCES
	1.2  REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM B 117, Practice for Operating Salt Spray Apparatus.
	a. ASTM B 117, Practice for Operating Salt Spray Apparatus.
	b. ASTM D 522, Test Methods for Mandrel Bond Test of Attached Organic Coatings.
	b. ASTM D 522, Test Methods for Mandrel Bond Test of Attached Organic Coatings.
	c. ASTM D 523, Test Method for Specular Gloss.
	c. ASTM D 523, Test Method for Specular Gloss.
	d. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	d. ASTM D 1308, Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	e. ASTM D 2244, Test Method for Calculation of Color Differences from Instrumentally Measured Color Coordinates.
	e. ASTM D 2244, Test Method for Calculation of Color Differences from Instrumentally Measured Color Coordinates.
	f. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	f. ASTM D 2247, Practice for Testing Water Resistance of Coatings in 100% Relative Humidity.
	g. ASTM D 3363, Test Method for Film Hardness by Pencil Test.
	g. ASTM D 3363, Test Method for Film Hardness by Pencil Test.
	h. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.
	h. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.
	h. ASTM D 4214, Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.



	1.3   QUALITY ASSURANCE
	1.3   QUALITY ASSURANCE
	A. Performance Criteria: Comply with Sheet Metal and Air Conditioning Contractor's National Association, Architectural Sheet Metal Manual, recommendations for fabrication, construction details, and installation procedures, except as otherwise shown on...
	A. Performance Criteria: Comply with Sheet Metal and Air Conditioning Contractor's National Association, Architectural Sheet Metal Manual, recommendations for fabrication, construction details, and installation procedures, except as otherwise shown on...
	B. Component Supply and Compatibility:
	B. Component Supply and Compatibility:
	1. Obtain each separate type of louver and vents from a single supplier and from a single manufacturer.
	1. Obtain each separate type of louver and vents from a single supplier and from a single manufacturer.


	1.4   SUBMITTALS
	1.4   SUBMITTALS
	A. Action Submittals: Submit the following
	A. Action Submittals: Submit the following
	1. Shop Drawings:
	1. Shop Drawings:
	a. Include plans, elevations, sections, details and attachments to other work.  Show blade profiles, angles and spacing.
	a. Include plans, elevations, sections, details and attachments to other work.  Show blade profiles, angles and spacing.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Wiring Diagrams: Power, signal, and control wiring for motorized adjustable louvers.
	b. Wiring Diagrams: Power, signal, and control wiring for motorized adjustable louvers.

	2. Product Data:
	2. Product Data:
	a. Copies of manufacturer's material specifications, recommended written installation instructions and manufacturer's specifications showing
	a. Copies of manufacturer's material specifications, recommended written installation instructions and manufacturer's specifications showing

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Delegated Design Submittals:
	3. Delegated Design Submittals:
	a. For installed louvers and vents indicated to comply with design loads, include structural analysis data signed and sealed by a Registered Professional Engineer licensed in the State of Ohio, who is responsible for their preparation.
	a. For installed louvers and vents indicated to comply with design loads, include structural analysis data signed and sealed by a Registered Professional Engineer licensed in the State of Ohio, who is responsible for their preparation.

	1.
	1.
	1.
	1.
	1.
	1.
	4. Samples: For units with factory-applied color finishes.
	4. Samples: For units with factory-applied color finishes.
	a. Cut-a-way samples of corner section of each type of louver made from 12-inch lengths of full size components and showing the proposed details of joinery, anchorage, movement, glazing, flashing and drainage and with specified finish, prior to fabric...
	a. Cut-a-way samples of corner section of each type of louver made from 12-inch lengths of full size components and showing the proposed details of joinery, anchorage, movement, glazing, flashing and drainage and with specified finish, prior to fabric...

	5. Engineer reserves the right to require samples demonstrating design, detailing and fabrication techniques and workmanship for each auxiliary louver component and accessory, before fabrication proceeds.
	5. Engineer reserves the right to require samples demonstrating design, detailing and fabrication techniques and workmanship for each auxiliary louver component and accessory, before fabrication proceeds.
	a.
	a.
	a.
	a.
	a.
	a.
	a. Provide polyvinylidene fluoride coating manufacturer's complete color charts showing all colors and finishes, including custom, special and premium colors, available from the manufacturer.
	a. Provide polyvinylidene fluoride coating manufacturer's complete color charts showing all colors and finishes, including custom, special and premium colors, available from the manufacturer.
	b. Where normal color and texture variations are to be expected, include three or more 12-inch by 12-inch by 1/16-inch aluminum plates, painted as specified, to show the range of such variations.  Provide minimum possible color range variation.  Engin...
	b. Where normal color and texture variations are to be expected, include three or more 12-inch by 12-inch by 1/16-inch aluminum plates, painted as specified, to show the range of such variations.  Provide minimum possible color range variation.  Engin...
	a.
	a.
	a.
	c. Provide anodized finish manufacturer's complete color charts.
	a.
	a.
	a.
	a.
	a.
	a.
	c. Provide anodized finish manufacturer's complete color charts.
	c. Provide anodized finish manufacturer's complete color charts.
	d. One of each type fastener employed, with statement of intended use.
	d. One of each type fastener employed, with statement of intended use.
	e. Samples will be reviewed by ENGINEER for materials, fabrication techniques, proposed system components, workmanship and color.  Compliance with other requirements is the responsibility of CONTRACTOR.
	e. Samples will be reviewed by ENGINEER for materials, fabrication techniques, proposed system components, workmanship and color.  Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Source Quality Control Submittals:
	1. Source Quality Control Submittals:


	1.5   PROJECT CONDITIONS
	1.5   PROJECT CONDITIONS
	A. Field Measurements: Verify louver openings by field measurements before fabrication and indicate measurements on Shop Drawings.
	A. Field Measurements: Verify louver openings by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.6   WARRANTY
	1.6   WARRANTY
	A. Provide written warranty agreeing to replace louver and vent Work which fails in materials or workmanship within three years of the date of Final Acceptance.  Failure of materials or workmanship shall include, but is not limited to, excessive leaka...
	A. Provide written warranty agreeing to replace louver and vent Work which fails in materials or workmanship within three years of the date of Final Acceptance.  Failure of materials or workmanship shall include, but is not limited to, excessive leaka...
	A.
	A.
	A.
	A.
	B. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of Final Acceptance, to the extent that such shall cr...
	B. Guarantee that the polyvinylidene fluoride based coating meets all criteria specified and will not spall, check, craze, peel or otherwise lose adhesion for a period of twenty years from the date of Final Acceptance, to the extent that such shall cr...
	C. In the event that the polyvinylidene fluoride based coating fails to meet the specified standards, the manufacturer shall, at his own expense, replace or field paint, as directed by ENGINEER, all areas affected by the failure.  In the event that re...
	C. In the event that the polyvinylidene fluoride based coating fails to meet the specified standards, the manufacturer shall, at his own expense, replace or field paint, as directed by ENGINEER, all areas affected by the failure.  In the event that re...
	D. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.
	D. The warranty does not apply where failure is caused by accidents, or external conditions or forces beyond the control of the manufacturer.


	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   LOUVER AND VENTS PERFORMANCE REQUIREMENTS
	2.1   LOUVER AND VENTS PERFORMANCE REQUIREMENTS
	A.
	A.
	A.
	A. Structural Performance: Provide louvers and vents capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or me...
	A.
	A.
	A.
	A.
	A.
	A.
	A. Structural Performance: Provide louvers and vents capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or me...
	A. Structural Performance: Provide louvers and vents capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or me...
	1.
	1.
	1.
	1.
	1.
	1.
	1. Wind Loads: Determine loads based on a uniform pressure of 30 lbf/sq.ft., acting inward or outward.
	1. Wind Loads: Determine loads based on a uniform pressure of 30 lbf/sq.ft., acting inward or outward.
	1.
	1.
	1.
	1.

	B. Seismic Performance: Provide louvers capable of withstanding the effects of earthquake motions determined according to the Ohio Building Code and ASCE 7, “Minimum Design Loads for Buildings and Other Structures”: Section 9, “Earthquake Loads”.
	B. Seismic Performance: Provide louvers capable of withstanding the effects of earthquake motions determined according to the Ohio Building Code and ASCE 7, “Minimum Design Loads for Buildings and Other Structures”: Section 9, “Earthquake Loads”.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Thermal Movements: Provide louvers that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of connectio...
	C. Thermal Movements: Provide louvers that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of connectio...
	1. Temperature Change (Range): 20 F, ambient; 120 F, material surfaces.
	1. Temperature Change (Range): 20 F, ambient; 120 F, material surfaces.
	1.
	1.
	1.
	1.

	D. Airborne Sound Transmission Loss: Provide acoustical louvers complying with airborne sound transmission loss ratings indicated, as demonstrated by testing manufacturer's stock units identical to those specified, except for length and width accordin...
	D. Airborne Sound Transmission Loss: Provide acoustical louvers complying with airborne sound transmission loss ratings indicated, as demonstrated by testing manufacturer's stock units identical to those specified, except for length and width accordin...

	2.2   MATERIALS
	2.2   MATERIALS
	A.
	A.
	A.
	A.
	A.
	A.
	A. Aluminum Sheet: ASTM B 209, Alloy 5005 with temper as required for forming or as otherwise recommended by the metal producer to provide the required finish.
	A. Aluminum Sheet: ASTM B 209, Alloy 5005 with temper as required for forming or as otherwise recommended by the metal producer to provide the required finish.
	B. Aluminum Extrusions: ASTM B 221, Alloy 6063-T52.
	B. Aluminum Extrusions: ASTM B 221, Alloy 6063-T52.
	C. Fastenings: Use same material as items fabricated.  Provide types, gages and lengths to suit unit installation conditions.  Use Phillips flat-head machine screws for exposed fasteners, unless otherwise specified.  Use continuous aluminum closure an...
	C. Fastenings: Use same material as items fabricated.  Provide types, gages and lengths to suit unit installation conditions.  Use Phillips flat-head machine screws for exposed fasteners, unless otherwise specified.  Use continuous aluminum closure an...
	D. Post-installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made from stainless-steel components, with capability to sustain, without failure, a load equal to four times the loads imposed, for concrete, or six times the ...
	D. Post-installed Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made from stainless-steel components, with capability to sustain, without failure, a load equal to four times the loads imposed, for concrete, or six times the ...
	E. Protection of aluminum from dissimilar materials shall conform to Section 09 91 00, Painting.
	E. Protection of aluminum from dissimilar materials shall conform to Section 09 91 00, Painting.

	2.3   FABRICATION, GENERAL
	2.3   FABRICATION, GENERAL
	2.3   FABRICATION, GENERAL
	A. Assemble louvers and vents in factory to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	A. Assemble louvers and vents in factory to minimize field splicing and assembly.  Disassemble units as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	A.
	A.
	A.
	A.
	B. Vertical Assemblies: Where height of louver and vent units exceeds fabrication and handling limitations, fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
	B. Vertical Assemblies: Where height of louver and vent units exceeds fabrication and handling limitations, fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
	1. Continuous Vertical Assemblies: Fabricate units without interrupting blade-spacing pattern, unless horizontal mullions are shown.
	1. Continuous Vertical Assemblies: Fabricate units without interrupting blade-spacing pattern, unless horizontal mullions are shown.

	C. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	C. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	D. Fabricate frames, including integral sills, to fit in openings of sizes as shown, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	D. Fabricate frames, including integral sills, to fit in openings of sizes as shown, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	1. Frame Type: Channel, unless otherwise shown and as specified.
	1. Frame Type: Channel, unless otherwise shown and as specified.

	A. Include supports, anchorages, and accessories required for complete assembly.
	A. Include supports, anchorages, and accessories required for complete assembly.
	A.
	A.
	E.
	E.
	F. Provide vertical mullions of type and at spacing shown, but not more than recommended by manufacturer, or 72-inches on centers, whichever is less.
	F. Provide vertical mullions of type and at spacing shown, but not more than recommended by manufacturer, or 72-inches on centers, whichever is less.
	1. Fully Recessed Mullions: Where shown, provide mullions fully recessed behind louver blades.  Where length of louver exceeds fabrication and handling limitations, fabricate with close-fitting blade splices designed to permit expansion and contraction.
	1. Fully Recessed Mullions: Where shown, provide mullions fully recessed behind louver blades.  Where length of louver exceeds fabrication and handling limitations, fabricate with close-fitting blade splices designed to permit expansion and contraction.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Semi-recessed Mullions: Where shown, provide mullions partly recessed behind louver blades so louver blades appear continuous.  Where length of louver exceeds fabrication and handling limitations, fabricate with interlocking split mullions and clos...
	2. Semi-recessed Mullions: Where shown, provide mullions partly recessed behind louver blades so louver blades appear continuous.  Where length of louver exceeds fabrication and handling limitations, fabricate with interlocking split mullions and clos...
	1. Exposed Mullions: Where shown, provide units with exposed mullions of same width and depth as louver frame.  Where length of louver exceeds fabrication and handling limitations, provide interlocking split mullions designed to permit expansion and c...
	1. Exposed Mullions: Where shown, provide units with exposed mullions of same width and depth as louver frame.  Where length of louver exceeds fabrication and handling limitations, provide interlocking split mullions designed to permit expansion and c...
	1.
	1.
	3.
	3.

	G. Where shown, provide subsills made of same material as louvers.
	G. Where shown, provide subsills made of same material as louvers.
	H. Join frame members to each other and to fixed louver blades with fillet welds concealed from view, unless otherwise shown or size of louver assembly makes bolted connections between frame members necessary.
	H. Join frame members to each other and to fixed louver blades with fillet welds concealed from view, unless otherwise shown or size of louver assembly makes bolted connections between frame members necessary.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4   FIXED, EXTRUDED ALUMINUM LOUVERS
	2.4   FIXED, EXTRUDED ALUMINUM LOUVERS
	A.
	A.
	A.
	A. Furnish 6-inch fixed louvers where shown, or scheduled.  Drainable blades shall incorporate a front lip gutter and recessed second gutter, both of which direct water to jamb and mullion drains.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Furnish 6-inch fixed louvers where shown, or scheduled.  Drainable blades shall incorporate a front lip gutter and recessed second gutter, both of which direct water to jamb and mullion drains.
	A. Furnish 6-inch fixed louvers where shown, or scheduled.  Drainable blades shall incorporate a front lip gutter and recessed second gutter, both of which direct water to jamb and mullion drains.
	B. Free Area Velocity: Maximum 960 feet per minute free area velocity at a pressure drop of not more than 0.17-inches water gage carrying less than 0.01 ounces of water per square foot of free area.
	B. Free Area Velocity: Maximum 960 feet per minute free area velocity at a pressure drop of not more than 0.17-inches water gage carrying less than 0.01 ounces of water per square foot of free area.
	C. All blades shall be 0.081-inch thick.  Provide all blades with integral drainage trough along edge of blades.  Frame shall be 0.125-inches thick.  Mullions shall be of the sliding interlock type.
	C. All blades shall be 0.081-inch thick.  Provide all blades with integral drainage trough along edge of blades.  Frame shall be 0.125-inches thick.  Mullions shall be of the sliding interlock type.
	A. Free Area: Not less than 7.3 square feet for a 48-inch by 48-inch high louver.
	A. Free Area: Not less than 7.3 square feet for a 48-inch by 48-inch high louver.
	A.
	A.
	D.
	D.
	E. Provide louver supports designed to carry 30 pounds per square foot wind load.
	E. Provide louver supports designed to carry 30 pounds per square foot wind load.
	A.
	A.
	A.
	A.
	A.
	A.
	F. Install gravity backdraft damper and louver screen behind the louver.
	F. Install gravity backdraft damper and louver screen behind the louver.
	G. Products and Manufacturers: Provide one of the following:
	G. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1. No. A6177 by Construction Specialties, Incorporated.
	1. No. A6177 by Construction Specialties, Incorporated.
	1.
	1.
	1.
	1.
	1.
	1.
	2. No. K6776 by the Airolite Company.
	2. No. K6776 by the Airolite Company.
	3. Or equal.
	3. Or equal.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 FINISHES
	2.5 FINISHES
	A. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded material.  Provide the following four coat finish sy...
	A. Exposed Aluminum Polyvinylidene Fluoride Based Coating: Apply full strength polyvinylidene fluoride based coatings at the factory by coil coating for sheet material and spray coating for extruded material.  Provide the following four coat finish sy...
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	1. Alkali clean and hot water rinse all surfaces to receive polyvinylidene fluoride based finish.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	2. Prepare a chemical conversion coating on the surface, using phosphates or chromates followed by a cold water rinse.  Seal with a chromic acid rinse and dry, except where manufacturer recommends another method to achieve greater coating reliability.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat, 1.0-mils thick.
	3. Apply a base prime coat of epoxy paint to the prepared surface in its coil form, by reverse roller coating.  Fully cure in a gas-fired oven to a dry film thickness of 0.2 to 0.4-mils.  Follow with a barrier coat, 1.0-mils thick.
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand Spray for extrusions and fuse at a peak metal temperature of 440 F for a dry film t...
	4. Apply color coat containing mica pearlescent or metallic flakes over the barrier coat by roller coating for coil material and airless or Ransburg Elastrostatic Hand Spray for extrusions and fuse at a peak metal temperature of 440 F for a dry film t...
	5. Apply clear fluoropolymer topcoat to provide a dry film thickness of 0.4 to 0.8-mils.  The entire four coat system shall have a dry film thickness of 2.6- mils, minimum.
	5. Apply clear fluoropolymer topcoat to provide a dry film thickness of 0.4 to 0.8-mils.  The entire four coat system shall have a dry film thickness of 2.6- mils, minimum.
	6. Provide the following physical properties, as proven by appropriate and recognized laboratory test methods acceptable to ENGINEER:
	6. Provide the following physical properties, as proven by appropriate and recognized laboratory test methods acceptable to ENGINEER:
	6. Provide the following physical properties, as proven by appropriate and recognized laboratory test methods acceptable to ENGINEER:
	a. Weathering, ASTM D 4214: Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	a. Weathering, ASTM D 4214: Chalking, not more than No. 8, after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244: No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	b. Color Change, ASTM D 2244: No greater than 5 N.B.S units after removal of external deposits and after exposure for 5,000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.
	c. Humidity Resistance, ASTM D 2247: No blisters after 3,000 hours.
	c. Humidity Resistance, ASTM D 2247: No blisters after 3,000 hours.
	d. Salt Spray, ASTM B 117: Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	d. Salt Spray, ASTM B 117: Few scattered blisters no larger than ASTM No. 4, and no more than 1/16-inch creep from areas scribed to bare metal after 3,000 hours.
	e. Dry Adhesion: No pick-off when tape tested over 1/16-inch cross hatch.
	e. Dry Adhesion: No pick-off when tape tested over 1/16-inch cross hatch.
	f. Wet Adhesion: No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	f. Wet Adhesion: No pick-off when tape tested over 1/16-inch cross hatch; extruded material only.
	g. Boiling Water Adhesion: No pick-off when tape tested over cross hatch area after one hour immersion in distilled boiling water.
	g. Boiling Water Adhesion: No pick-off when tape tested over cross hatch area after one hour immersion in distilled boiling water.
	h. Water Immersion: No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80±10 F after 500 hours.
	h. Water Immersion: No pick-off when tape tested over cross hatch area after immersion in aerated distilled water 80±10 F after 500 hours.
	i. Abrasion Resistance, ASTM D 968: Coefficient of abrasion of 67, minimum.
	i. Abrasion Resistance, ASTM D 968: Coefficient of abrasion of 67, minimum.
	j. Glass, ASTM D 523: 30±5 reflectivity at 60 F.
	j. Glass, ASTM D 523: 30±5 reflectivity at 60 F.
	k. Pencil Hardness, ASTM D 3363: HB-H minimum.
	k. Pencil Hardness, ASTM D 3363: HB-H minimum.
	l. Dry Film Thickness: Primer, 0.2 to 0.4-mils; barrier coat, 1.0-mils; color coating, 0.7 to 1.5-mils; clear top coat, 0.4 to 0.8-mils.
	l. Dry Film Thickness: Primer, 0.2 to 0.4-mils; barrier coat, 1.0-mils; color coating, 0.7 to 1.5-mils; clear top coat, 0.4 to 0.8-mils.
	m. Solvent Resistance: 100 Double MEK rubs, minimum.
	m. Solvent Resistance: 100 Double MEK rubs, minimum.
	n. Flexibility, ASTM D 522: No cracking prior to metal fracture.
	n. Flexibility, ASTM D 522: No cracking prior to metal fracture.
	o. Acid Resistance, ASTM D 1308: 16 hour spot test with five percent hydrochloric acid - no effect.
	o. Acid Resistance, ASTM D 1308: 16 hour spot test with five percent hydrochloric acid - no effect.
	p. Alkali Resistance, ASTM D 1308: 16 hour spot test with five percent sodium hydroxide - no effect.
	p. Alkali Resistance, ASTM D 1308: 16 hour spot test with five percent sodium hydroxide - no effect.

	7. Provide the following colors:
	7. Provide the following colors:
	a. Full selection of manufacturer's standard, custom and premium colors for final selection by ENGINEER.
	a. Full selection of manufacturer's standard, custom and premium colors for final selection by ENGINEER.
	b. ENGINEER will select custom special extended life premium colors for louvers and vent Work at time of Shop Drawing and Sample submission review.
	b. ENGINEER will select custom special extended life premium colors for louvers and vent Work at time of Shop Drawing and Sample submission review.

	8. Products and Manufacturers: Provide one of the following:
	8. Products and Manufacturers: Provide one of the following:
	a. Duranar Metallic XL Specialty Color 4-System by PPG Industries Coatings and Resins Division, Incorporated.
	a. Duranar Metallic XL Specialty Color 4-System by PPG Industries Coatings and Resins Division, Incorporated.
	b. Or equal.
	b. Or equal.
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	2.6  LOUVER SCREENS
	2.6  LOUVER SCREENS
	A. Provide removable screens for all louvers.
	A. Provide removable screens for all louvers.
	B. Fabricate screen frames of the same metal and finish as the louver units to which secured.  Provide frames consisting of extra heavy duty extruded 0.090-inch aluminum for permanently securing screen mesh.  Frames shall be rewirable.
	B. Fabricate screen frames of the same metal and finish as the louver units to which secured.  Provide frames consisting of extra heavy duty extruded 0.090-inch aluminum for permanently securing screen mesh.  Frames shall be rewirable.
	B. Fabricate screen frames of the same metal and finish as the louver units to which secured.  Provide frames consisting of extra heavy duty extruded 0.090-inch aluminum for permanently securing screen mesh.  Frames shall be rewirable.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Provide bird screen, 1/2-inch square stainless steel wire, 0.063-inch diameter wire.
	C. Provide bird screen, 1/2-inch square stainless steel wire, 0.063-inch diameter wire.
	D. Locate screens on inside face of louvers.  Secure screens to louver frames with machine screws, spaced at each corner and at 12-inches on centers.
	D. Locate screens on inside face of louvers.  Secure screens to louver frames with machine screws, spaced at each corner and at 12-inches on centers.
	E. Provide minimum No. 8 stainless steel metal screws, unless larger screws are required by screen size.
	E. Provide minimum No. 8 stainless steel metal screws, unless larger screws are required by screen size.
	A. Provide cross bar screen reinforcement of same material and finish as louver which subdivides screens into maximum area of 50 square feet.
	A. Provide cross bar screen reinforcement of same material and finish as louver which subdivides screens into maximum area of 50 square feet.
	A.
	A.
	A.
	A.
	F.
	F.
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	2.7 SILL EXTENSION
	2.7 SILL EXTENSION
	A. Gage and Finish: Same as louver.
	A. Gage and Finish: Same as louver.

	2.8   ATTACHMENT FRAME
	2.8   ATTACHMENT FRAME
	A. Gage and Finish: Same as louver.
	A. Gage and Finish: Same as louver.
	B. Size: As shown on the Drawings.
	B. Size: As shown on the Drawings.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. CONTRACTOR and his installer must examine the areas and conditions under which louvers and vents Work and associated items are to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Wo...
	A. CONTRACTOR and his installer must examine the areas and conditions under which louvers and vents Work and associated items are to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Wo...

	3.2   PREPARATION
	3.2   PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions and directions for the installation of anchorages which are to be embedded in concrete or masonry construction.  Coordinate the delivery of such items to the Site.
	A. Coordinate setting drawings, diagrams, templates, instructions and directions for the installation of anchorages which are to be embedded in concrete or masonry construction.  Coordinate the delivery of such items to the Site.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.3   INSTALLATION
	3.3   INSTALLATION
	A. Locate and place louver units plumb, level and in proper alignment with adjacent work.
	A. Locate and place louver units plumb, level and in proper alignment with adjacent work.
	B. Use stainless steel expansion bolt anchors with stainless steel washers and neoprene gaskets.  Use spring clips at all anchors to stop deflection of the louver frame.  Provide anchors spaced 2 feet-0 inches on centers.  Provide continuous aluminum ...
	B. Use stainless steel expansion bolt anchors with stainless steel washers and neoprene gaskets.  Use spring clips at all anchors to stop deflection of the louver frame.  Provide anchors spaced 2 feet-0 inches on centers.  Provide continuous aluminum ...
	C. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for sealants and joint fillers, as shown.
	C. Form tight joints with exposed connections accurately fitted together.  Provide reveals and openings for sealants and joint fillers, as shown.
	D. Repair finishes damaged by cutting, welding, soldering and grinding operations required for fitting and jointing.  Restore finishes and prime coats of paint so that there is no evidence of corrective Work.  Return items which cannot be refinished i...
	D. Repair finishes damaged by cutting, welding, soldering and grinding operations required for fitting and jointing.  Restore finishes and prime coats of paint so that there is no evidence of corrective Work.  Return items which cannot be refinished i...
	E. Protection of Aluminum from Dissimilar Materials: Coat all aluminum surfaces in contact with dissimilar materials such as concrete, masonry, steel and other metals as specified in Section 09 91 00, Painting.
	E. Protection of Aluminum from Dissimilar Materials: Coat all aluminum surfaces in contact with dissimilar materials such as concrete, masonry, steel and other metals as specified in Section 09 91 00, Painting.

	3.4   FIELD QUALITY CONTROL
	3.4   FIELD QUALITY CONTROL
	A. Determine conformity of louver polyvinylidene fluoride finish to these Specifications, as follows:
	A. Determine conformity of louver polyvinylidene fluoride finish to these Specifications, as follows:
	1. The manufacturer of the louver and vents shall set aside and label samples of the metal from each production lot for the job.  Protect samples from weather.
	1. The manufacturer of the louver and vents shall set aside and label samples of the metal from each production lot for the job.  Protect samples from weather.
	2. Make sample louver and vent available at all times, for comparison with installed louver and vent Work as requested by OWNER, for the full time of the warranty.
	2. Make sample louver and vent available at all times, for comparison with installed louver and vent Work as requested by OWNER, for the full time of the warranty.
	1. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2224.
	1. Make color comparison measurements with a Hunter Tristimulus Color Difference Meter employing methods of computation in use at the National Bureau of Standards conforming to ASTM D 2224.
	1.
	1.
	1.
	1.
	3.
	3.


	3.5   ADJUSTMENT AND CLEANING
	3.5   ADJUSTMENT AND CLEANING
	A. Set adjustable louver blades for uniform alignment in open and closed positions.
	A. Set adjustable louver blades for uniform alignment in open and closed positions.
	B. Adjust louvers so moving parts operate smoothly.
	B. Adjust louvers so moving parts operate smoothly.
	A.
	A.
	C. Louvers with dents, warps, gouges or scratches shall be replaced with new louvers, at no additional cost to OWNER.
	C. Louvers with dents, warps, gouges or scratches shall be replaced with new louvers, at no additional cost to OWNER.
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	09 21 16 - Gypsum Board Assemblies
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install gypsum board assemblies.  The Work also includes:
	a. Providing openings in gypsum board assemblies to accommodate the Work under this and other Sections, and building into gypsum board assemblies all items to be embedded in or penetrate gypsum board assemblies.
	a.
	a.
	a.
	b. Providing openings in gypsum board assemblies to accommodate work under other contracts and assisting other contractors in building into gypsum board assemblies all items furnished under other contracts to be embedded in or penetrate gypsum board a...

	2. Extent of gypsum board assemblies is shown.
	1.
	1.
	1.
	3. Types of products required include:
	a. Various types of interior wall and ceiling gypsum board.
	b. Various types of tile backing boards.
	c. Sound attenuation blankets.
	d. Joint reinforcement and finish system.
	e. Textured finishes.
	f. Sealant system for restriction of air, sound, or smoke passage through joints.
	g. Auxiliary materials, trim, and fasteners.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before gypsum board assemblies Work.
	2. Coordinate furnishing and installing products for maintaining fire-resistance rating of gypsum board assemblies at perimeters and penetrations where built-in and recessed items and transitions with other building components occur in the Work.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 07 2`1 05, Building Insulation.
	2. Section 07 92 00, Joint Sealants.
	1.
	3. Section 09 22 16, Non-Structural Metal Framing.
	4. Section 09 30 13, Ceramic Tiling.
	5. Section 09 91 00, Painting.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI A108.11, Interior Installation of Cementitious Backer Units.
	2. ANSI A118.9, Test Methods and Specifications for Cementitious Backer Units.
	3. ASTM C11, Terminology Relating to Gypsum and Related Building Materials and Systems.
	4. ASTM C423, Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	5. ASTM C475/C475M, Specification for Joint Compound and Joint Tape for Finishing Gypsum Board.
	6. ASTM C514, Specification for Nails for the Application of Gypsum Board.
	7. ASTM C665, Specifications for Mineral Fiber Blanket, Loose-Fill and Spray-Applied Insulation.
	8. ASTM C754, Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products.
	9. ASTM C834, Specification for Latex Sealants.
	10. ASTM C840, Specification for Application and Finishing of Gypsum Board.
	11. ASTM C919, Practice for Use of Sealants in Acoustical Applications.
	12. ASTM C954, Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs from 0.033-in. (0.84 mm) to 0.112-in (2.84mm) in Thickness.
	13. ASTM C1002, Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Metal Studs.
	14. ASTM C1047, Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base.
	15. ASTM C1177/C1177M, Specification for Glass Mat Gypsum Substrate for Use as Sheathing.
	16. ASTM C1178/C1178M, Specification for Coated Glass Mat Water-Resistant Gypsum Backing Panel.
	17. ASTM C1396, Specification for Gypsum Board.
	18. ASTM D578, Specification for Glass Fiber Strands.
	19. ASTM D3273, Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an Environmental Chamber.
	20. ASTM D4977, Test Method for Granule Adhesion to Mineral Surfaced Roofing by Abrasion.
	21. ASTM D5034, Test Method for Breaking Strength and Elongation of Textile Fabrics (Grab Test).
	22. ASTM D5035, Test Method for Breaking Force and Elongation of Textile Fabrics (Strip Method).
	23. ASTM D5420, Standard Test Method for Impact Resistance of Flat, Rigid Plastic Specimen by Means of a Striker Impacted by a Falling Weight (Gardner Impact).
	24. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	25. ASTM E90, Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
	26. ASTM E119, Test Methods for Fire Tests of Building Construction and Materials.
	27. ASTM E413, Classification for Rating Sound Insulation.
	28. ASTM E488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	29. ASTM E695, Test Method of Measuring Relative Resistance of Wall, Floor and Roof Construction to Impact Loading.
	30. GA-214, Recommended Levels of Gypsum Board Finish.
	31. GA-216, Application of Gypsum Board.
	32. GA-530, Design Data.


	1.3  DEFINITIONS AND TERMINOLOGY
	A. Definitions: The following terms are defined for this Section and supplement the terms defined in the General Conditions:
	1. Level of Finish: The designated finish of gypsum board assemblies established in ASTM C840.

	B. Terminology:
	1. Terminology used in this Section is in accordance with ASTM C11, ASTM C754 and ASTM C840.
	2. The following words or terms are not defined but, when used in this Section, have the following meaning:
	a.  “Critical lighting” is strong side lighting from windows or surface-mounted light fixtures.
	b.  “Joint photographing” is the shadowing of finished joint areas through the surface decoration.
	c.  “Drywall primer” is paint material specifically formulated to fill pores and equalize the suction difference between gypsum board surface paper and the compound used on finished joints, angles, fastener heads, and accessories and over skim coats.
	d.  “Skim coat” is thin coat or joint compound, or material manufactured especially for this purpose, applied over the entire surface to fill imperfections in the joint Work, smooth the paper texture, and provide a uniform surface for decorating.  Exc...
	e.  “Spotting” is to cover fastener heads with joint compound.
	f.  “Texture” is decorative treatment on gypsum board surface.
	g.  “Texturing” is regular or irregular patterns typically produced by applying a mixture of joint compound and water, or proprietary texture materials including latex base texture paint, to a gypsum board surface previously coated with primer/sealer.



	1.4  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Provide gypsum board, accessories and trim manufactured by firms specializing in production of types of products specified, in compliance with reference standards listed in this Section.
	a.
	a.
	a.
	b. Provide gypsum board assemblies manufactured by firms that are members of the Gypsum Association (GA) and participate in GA’s certification programs.

	2. Installer:
	a. Engage a single installer that regularly performs gypsum board assemblies installation, with documented skill and successful experience in installing types of materials required; and that employs only tradesmen who are trained, skilled, and have su...
	b. Submit name and qualifications with the following information for at least three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the gypsum board assemblies.
	3) Quantity (area) installed.



	B. Component Supply and Compatibility:
	1. Furnish gypsum board assemblies materials from manufacturers who retains qualified technical personnel who will visit the Site for purpose of advising installer of proper procedures and precautions for using materials and who will assist ENGINEER w...
	2. Provide gypsum board assemblies materials from manufacturer who furnishes test certificates for published fire, sound, and structural data covering systems designed and constructed according to manufacturer’s published specifications.
	3. Furnish gypsum board assemblies materials from manufacturers whose products comply with GA-235.

	A.
	A.
	A.
	C. Regulatory Requirements:
	1. Where fire resistance classification (four-hour, three-hour, and similar designations) is shown or scheduled which includes gypsum board assemblies, provide components com complying with applicable requirements for materials and installation establ...
	2. UL Compliance: Comply with UL Fire Resistance Directory for applicable fire-resistant construction systems.
	1.
	3. Comply with 40 CFR 59, Subpart D, National Volatile Organic Compound Emission Standards for Architectural Coatings.

	D. Mock-Ups:
	1.
	1.
	1.
	1. Before proceeding with purchasing materials and installing gypsum board assemblies and after ENGINEER’s approval of Samples and other submittals, install 100 square foot Samples of each type of gypsum board assembly, including accessory trim, frami...
	2. Simulate finished lighting conditions for mock-up review.
	3. Incorporate materials and methods of installation that are identical to Project requirements.
	4. Obtain ENGINEER’s approval of visual qualities of mock-up before starting installation of gypsum board assemblies.  Retain and protect mock-up during construction as a standard for judging completed gypsum board assemblies Work.  Do not alter or re...
	5. Build as many mock-ups as required to obtain ENGINEER’s approval.  Disassemble rejected mock-ups and remove components from the Site.  Do not incorporate rejected mock-up components into the Work.  Approved mock-up may be incorporated into the Work.
	6. Do not commence gypsum board assemblies installation without obtaining ENGINEER’s approval of associated mock-up.
	7. Remove and replace with new material gypsum board assemblies that do not meet standard of workmanship on the approved mock-up.


	1.5  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Show locations, fabrications, and installation of control and expansion joints, including plans, elevations, sections, details of components, and attachments to other units of Work.

	2. Product Data:
	a. Manufacturer’s product data, specifications, and performance data for gypsum board assembly component required.  Indicate compliance with requirements of reference standards included in this Section and requirements of authorities having jurisdiction.
	b. Include copies of certified test reports and other data as may be required to show compliance with the Contract Documents, including specified performance characteristics and physical properties.
	a.
	a.
	a.
	c. Submit UL Design Numbers, descriptions of fire-resistive construction systems and of each proposed fire-resistive system component.
	a.
	a.
	a.
	d. Where sound transmission coefficients (STC-rating) for gypsum board assemblies are shown or specified, submit complete data on all required system components and final STC-rating achieved by the system.
	e. Manufacturer’s design criteria for transverse loading capabilities of system assemblies indicating compliance with requirements of authorities having jurisdiction at the Site, for unbraced supported partition heights shown and system performance cr...

	3. Samples: Sample submittals will be reviewed by ENGINEER for color, texture and pattern only.  Compliance with all other requirements is the responsibility of CONTRACTOR.  Submit the following:
	a. Full-size Sample, each 12-inch long, for each trim accessory used in the Work.
	a.
	a.
	a.
	b. Each textured finish, applied on 12-inch square Sample of actual substrates.  Indicate location of each texture in the finish Work.
	c. Mock-up(s).


	B. Informational Submittals: Submit the following:
	1. Certificates.
	a.
	a.
	a.
	a. Certificates signed by manufacturer stating that materials meet or exceed requirements of the Contract Documents, including performance characteristics and criteria and physical requirements, and stating that materials have been provided as specifi...

	2. Supplier Instructions:
	a. Step-by-step joint treatment installation instructions for each Level of Finish specified for each area of the Work.

	3. Site Quality Control Submittals:
	a. Results of specified inspections and observations.
	b. Refer to Section 01 45 33.00CAOH, Code-Required Special Inspections and Procedures for reporting requirements.

	1.
	1.
	1.
	4. Sustainable Design Submittals in accordance with USGBC LEED-NC:
	5. Qualifications Statements:
	a. Manufacturer, when required by ENGINEER.
	b. Installer.



	1.6  DELIVERY, STORAGE AND HANDLING
	A. Comply with applicable requirements of reference standards used in this Section, Section 01 65 00, Product Delivery Requirements, and Section 01 66 00, Product Storage and Handling Requirements

	1.7  PROJECT CONDITIONS
	A. Environmental Requirements:
	1.
	1.
	1.
	1. Temperature: Comply with the more stringent of ASTM C840 and manufacturer’s written recommendations.
	2. Ventilation:
	a. Provide ventilation during and following application of adhesives and joint treatments.
	b. Use temporary air circulators in enclosed areas that lack natural ventilation.
	c. Under slow drying conditions, allow additional drying time between coats of joint treatment.
	d. Protect installed materials from drafts during hot, dry weather.

	3. Do not install panels that are any of the following: wet, moisture damaged, or mold damaged.
	a. Indications that panels are wet or moisture damaged includes, but is not limited to, discoloration, sagging, or irregular shape.
	b. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	1.8  SEQUENCING
	A. Prior to starting installation of gypsum board, coordinate Work requiring openings, chases, frames, access panels, support, and similar integrated requirements, including heating and ventilating and electrical work.
	B. Do not proceed with gypsum board installation until blocking, framing, bracing, and other supports for subsequently applied Work are installed.
	C. Do not install gypsum board until thermal insulation to be concealed by board has been installed.
	D. Install sound attenuation blankets where indicated and where required to achieve STC ratings or fire-resistance ratings, before installing gypsum board, unless blankets can be readily installed after board has been installed.


	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Description:
	1.
	1.
	1.
	1. Gypsum board assemblies include finishing systems for walls, columns and ceilings that consists of panels with various types of specially treated, hydrated calcium sulfate cores reinforced with paper laminated to both faces of panels and manufactur...
	2. Complete systems shall conform to combined performance criteria in the Contract Documents.
	3. Recycled Content: Provide gypsum panel products with recycled content such that post-consumer recycled content plus one-half of pre-consumer recycled content constitutes minimum of:
	a. Gypsum: 25 percent by weight.
	b. Paper: 100 percent.

	4. Size: Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	B. Performance Criteria:
	1. General:
	a. Standards: Comply with GA-530 and ASTM standards specified in this Section, except when more-stringent requirements are mandated by authorities having jurisdiction.

	2. Level of Finish for Gypsum Board Assemblies: In accordance with ASTM C840, provide the Level of Finish for all gypsum board assemblies indicated in Paragraph 3.6.A.5 of this Section.
	1.
	1.
	1.
	3. Sound Transmission Characteristics (STC): For gypsum board assemblies with STC-ratings, provide materials and construction identical to those tested in assemblies indicated, complying with ASTM E90 and classified according to ASTM E413 by a qualifi...
	a. STC-Rated Assemblies: As shown or indicated on the Contract Documents.

	4. Fire-Test-Response Characteristics of Gypsum Board Assemblies: For gypsum board assemblies with fire-resistance-ratings, provide materials and construction identical to those tested in assemblies by an independent testing and inspecting agency acce...
	a. Fire-Resistance-Rating: As shown or indicated on the Contract Documents, conforming to UL Fire Resistance Directory.



	2.2  MANUFACTURERS
	A. Gypsum Board Products, Accessories and Trim: Provide products as manufactured by one of the following:
	1.
	1.
	1.
	1. Gold Bond Building Products, by National Gypsum Company.
	2. ToughRock Products, by G-P Gypsum Corporation.
	3. SHEETROCK Brand Products, by United States Gypsum Company, Subsidiary of USG Corporation.
	4. Or equal.

	B. Metal Support System Components: Refer to Section 09 22 16, Non-Structural Metal Framing.

	2.3  SUSPENDED CEILING AND SOFFIT FRAMING
	A. Refer to Section 09 22 16, Non-Structural Metal Framing.

	2.4  INTERIOR GYPSUM BOARD
	A. Exposed Gypsum Board: Provide the following types of interior gypsum board with two edge configurations where available from manufacturers specified; with 100 percent recycled paper on front, back, and long edges bonded to the core; complying with ...
	1. Panel Size: Provide all panels in maximum lengths and widths available that minimize joints in each area and correspond with spacing of support system components.
	2. Surface Burning Characteristics, ASTM E84: Flame Spread: 15, Smoke Development: Zero.
	1.
	1.
	1.
	3. Regular Gypsum Board: Gypsum core wall panel surfaced with paper front, back, and long edges; ASTM C1396 (Section 5).
	4. Fire-Rated Gypsum Board: Gypsum core wall panel with additives to enhance fire resistance of the core and surfaced with paper on front, back, and long edges, Type X.
	1.
	5. Moisture and Mold-Resistant Gypsum Board: Gypsum core wall panel with additives to enhance the mold and water resistance of the core; surfaced with moisture/mold resistant paper on front, back and long edges; ASTM C1396 (Section 5).
	a. Mold and Mildew Resistance: Panel score of 10, when tested in accordance with ASTM D3273.

	6. Fire-Rated Moisture and Mold-Resistant Gypsum Board: Gypsum core wall panel with additives to enhance the fire resistance of the core and the mold and water resistance of the core; surfaced with a moisture- and mold-resistant paper on the front, ba...
	a. Mold and Mildew Resistance: Panel score of 10, when tested in accordance with ASTM D3273.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	7. Sound-Rated, Moisture and Mold Resistant Gypsum Board: Gypsum core wall panel with additives to enhance rating of the core and the mold and water resistance of the core; surfaced with moisture- and mold-resistant paper on the front, back, and long ...
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	8. Gypsum Ceiling Board: Gypsum core ceiling panel with additives to enhance sag resistance of the core and surfaced with paper on front, back, and long edges; ASTM C1396 (Section 12).
	1.
	1.
	1.
	1.
	9. Glass-Mat Gypsum Board: Gypsum core sheathing panel with additives to enhance water-resistance of the core; surfaced with fiberglass mat on front, back, and long edges: ASTM C1177.
	a. Product and Manufacturer, provide one of the following:
	1) Dens Series Products by G-P Gypsum Corporation.
	2) Or equal.


	10. Thickness: 5/8-inch, except 1/2-inches for regular gypsum board and 1/4-inch for double layer installations and flexible gypsum board.
	11. Long-Edge Profile: Tapered.
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	2.5 TILE BACKING PANELS
	A. Gypsum Backing Board: Provide the following types of moisture-resistant interior gypsum board for use as base for applying ceramic tile, with 100-percent recycled paper on front, back, and long edges, complying with ASTM C1396:
	1. Panel Size: Provide panels in maximum lengths and widths available that minimize joints in each area and correspond with spacing of support system components.
	2. Surface Burning Characteristics, ASTM E84: Flame Spread: 25, Smoke Development: Zero.
	1.
	1.
	1.
	3. Water-resistant Gypsum Backing Board: Gypsum core wall panel with additives to enhance water resistance of the core; surfaced with water-repellant paper on front, back, and long edges; ASTM C1396 (Section 7).
	4. Fire-rated Water-Resistant Gypsum Backing Board: Gypsum core wall panel with additives to enhance fire resistance of the core and the water resistance of the core; surfaced with water repellant paper on front, back, and long edges, Type X.
	5. Cement Backer Board: Aggregated Portland cement board with woven glass fiber mesh facing; complying with ANSI A118.9.
	a. Product and Manufacturer: Provide one of the following:
	1) DUROCK Cement Board by USG Gypsum Corporation.
	2) Wonderboard by Custom Building Products.
	3) Or equal.
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	2.6  JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C475.
	B. High-Strength Joint Reinforcing Tape for Exterior and Interior Applications: Fiberglass, self-adhering, two inches wide, in compliance with ASTM D578, ASTM D5034, and ASTM D5035.
	C. Joint Compound for Exterior and Interior Applications: Provide dry-powder, sandable, self-setting chemical hardening compounds for all gypsum board assemblies Work, recommended by manufacturer as being unaffected by humidity after hardening and dry...
	1. For each coat use formulation compatible with other compounds applied previously, and compatible with successive coats.
	2. Provide special chemical-hardening-type, slow-setting, or regular-setting-type compounds for gypsum board assemblies.
	a. Prefilling: At open joints, rounded panel edges, and damaged surface areas, use setting-type taping compound.
	b. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim flanges use setting-type taping compound.
	c. Fill Coat: For second coat, use setting-type, sandable topping compound.
	d. Finish Coat: For third coat, use setting-type, sandable topping compound.
	e. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.


	D. Joint Compound for Tile Backing Panels:
	1. Water-Resistant Gypsum Backing Board: Use setting-type taping compound and setting-type, sandable topping compound.
	2. Glass-Mat, Water-Resistant Backing Panel: As recommended by backing panel manufacturer.
	3. Cementitious Backer Units: As recommended by backer unit manufacturer.
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	2.7  TEXTURE FINISHES
	A. Polystyrene Aggregate Ceiling Finish: Provide water-based, Site-mixed, polystyrene aggregate finish recommended by manufacturer for interior ceilings.
	1. Surface Burning Characteristics, ASTM E84: Flame Spread: 25 maximum; Smoke Development: 25 maximum.
	1.
	1.
	1.
	2. Texture: Fine.

	B. Non-aggregated Finish: Provide water-based, Site-mixed, non-aggregated, drying-type texture finish recommended by manufacturer for interior ceilings.
	1. Surface Burning Characteristics, ASTM E84: Flame Spread: 25 maximum; Smoke Development: 25 maximum.
	1.
	1.
	1.
	2. Texture: Provide complete selection of standard and custom finishes for final selection by ENGINEER.

	C. Acoustical Finish: Provide water-based, Site-mixed, non-aggregated, drying-type texture finish recommended by manufacturer for interior ceilings.
	1. Surface Burning Characteristics, ASTM E84: Flame Spread: 25 maximum; Smoke Development: 25 maximum.
	2. NRC, ASTM C423: 0.55 minimum.
	3. Minimum Thickness: 1/2-inch.

	D. Primer/Sealer: As recommended by the manufacturer, and shall comply with Section 09 91 00, Painting.

	2.8  TRIM ACCESSORIES
	A. General: Comply with ASTM C1047.
	B. Products: Provide manufacturer’s standard trim accessories of types shown or indicated for gypsum board assemblies, formed of hot-dipped galvanized steel or zinc, with either knurled and perforated or expanded flanges for nailing or stapling, and b...
	1. Finishing Type: Manufacturer’s standard trim units to be finished with joint compound.


	2.9  GYPSUM BOARD FASTENERS
	A.
	A.
	A.
	A. Gypsum Board Fasteners: Comply with GA-216, and with gypsum board manufacturer’s recommendations; choice is installer’s option where more than one type is recommended for application specified.
	1. Annular Ring Nail: ASTM C514.
	2. Smooth Shank Nail: ASTM C514.
	3. Steel Drill Screws: Self-drilling, self-tapping, bugle-head complying with ASTM C954 and ASTM C1002, for use with power-driven tools.
	a. Type S for wallboard to sheet metal.
	b. Type W for wallboard to wood.
	c. Type G for wallboard to wallboard.



	2.10  SOUND ATTENUATION
	A. Acoustical Sealant for Exposed and Concealed Joints: Non-shrinking, non-migrating, non-staining, sealant of either non-drying or permanently-elastic type, complying with ASTM C834, that effectively reduces airborne sound transmission through perime...
	1. Where exposed-to-view, provide paintable type acoustical sealant, either latex or acrylic based type, or acrylic-latex type.
	2. Provide sealants that have VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Sound Attenuation Blankets: Semi-rigid, friction-fit, spun mineral fiber blanket complying with ASTM C665, Type 1 (blankets without membrane facing); flame-spread, smoke and fuel contributed ratings of less than 25; manufactured by combining thermo...
	1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.
	2. Recycled Content: Provide blankets with recycled content such that post-consumer recycled content plus one-half of pre-consumer recycled content constitutes minimum of 25 percent by weight.


	2.11  AUXILIARY MATERIALS
	A.
	A.
	A.
	A. Laminating Adhesive: Setting-type, for directly adhering gypsum boards to continuous substrate.  Use adhesives that have VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Water-resistant Sealant: Type recommended by gypsum board manufacturer for sealing cut edges and holes in water-resistant gypsum board.  Provide sealants that have VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (E...
	C. Isolation Strips: Adhesive-backed, closed-cell, vinyl foam strips that allow fastener penetration without foam displacement, 1/8-inch thick in width to suit stud size.
	D. Thermal Insulation: Refer to Section 07 21 05, Building Insulation.
	E. Vapor Barrier: Refer to Section 07 21 05, Building Insulation.


	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine substrates and spaces to receive gypsum board assemblies, and conditions under which gypsum board assemblies will be installed, and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not pr...

	3.2  PREPARATION
	A. Verify that spacing of installed, non-load-bearing steel framing does not exceed maximum allowable for types of gypsum board assemblies approved for the Work.
	B. Verify that doorframes are set for thicknesses of gypsum board shown on approved Shop Drawings and in the Contract Documents.
	C. Repair protrusions of framing, twisted framing members, and unaligned members before commencing gypsum board installation.
	D. Protect adjacent surfaces against damage and stains.

	3.3  INSTALLATION OF METAL SUPPORT SYSTEMS
	A. Refer to Section 09 22 16, Non-Structural Metal Framing.

	3.4  INSTALLATION OF GYPSUM BOARD
	A. General:
	1. Standards: Comply with ASTM C840.  Comply with requirements for fire resistance-ratings and STC-ratings shown.
	2. Provide sound attenuation blankets before installing gypsum panels, unless blankets are readily installed after panels have been installed on one side.
	3. Provide ceiling board panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	4. Provide gypsum panels with face side out.  Butt panels together for light contact at edges and ends with not more than 1/16-inch of open space between panels.  Do not force into place.
	5. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Do not make joint other than c...
	6. Attach gypsum board to steel studs and blocking so leading edge or end of panel is attached to open (unsupported) edges of stud flanges first.
	7. Attach gypsum panels to framing provided at openings and cutouts.
	8. Cut back paper; do not tear or snap.
	1.
	1.
	1.
	9. Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and headers.  Float gypsum panels over these members using resilient channels, or provide control joints to counteract wood shrinkage.
	10. Control Joints: Form control joints and expansion joints with 1/2-inch continuous opening between edges of adjacent boards for insertion of control joint trim accessory.  Provide control joints as shown; if not otherwise shown or indicated, provid...
	a. Ceilings:
	1) Areas exceeding 2,500 square feet.
	2) Not more than 50 feet on centers.
	3) Where ceiling framing or furring changes direction.
	4) In furred assemblies where control joints occur in structural ceiling.
	5) Where expansion joints occur in steel framing.

	b. Walls:
	1) In partitions and wall furring runs exceeding 30 feet.
	2) Not more than 30 feet on centers.
	3) In furred assemblies where control joints occur in base exterior wall.
	4) Where expansion joints occur in steel framing.

	c. Do not locate joints within eight inches of corners or openings, except where control joints are shown at jamb lines or where openings occur adjacent to corners in partition/wall layout.  Where necessary, provide a single vertical joint over center...

	11. Provide gypsum board on both faces of steel stud partition framing above ceilings and in similar concealed spaces, except in chase walls that are properly braced internally.
	a. Where partitions in concealed spaces are not required for STC-ratings, fire resistance-ratings, or control of air distribution, smoke or heat, studs may be faced with scraps of gypsum board applied in a single layer.  Apply each piece with two or ...

	12. Provide perimeter isolation where non-load-bearing partitions abut structural decks or ceilings, or vertical structural elements.  Allow not less than 1/4-inch, or more than 1/2-inch gap between gypsum and structure.  Finish edges of face layer wi...
	13. Where concrete columns are to be enclosed with gypsum board assemblies, provide freestanding vertical steel stud furring as required supporting gypsum board with not less than 1/2-inch clearance between concrete and furring, and between concrete a...
	14. Floating Construction: Where feasible, and recommended by manufacturer, provide gypsum board with “floating” internal corner construction, unless isolation of intersecting boards or control or expansion joints are shown.

	A.
	A.
	A.
	B. STC-Rated Gypsum Board Assemblies: Comply with ASTM C919 and the following:
	1. Seal construction at perimeters, behind control and expansion joints, and at openings and penetrations with continuous bead of acoustical sealant.
	2. Provide acoustical sealant at both faces of partitions at perimeters and through penetrations.
	3. Comply with manufacturer’s written recommendations for locating edge trim and closing off sound-flanking paths around or through gypsum board assemblies, including sealing partitions above acoustical ceilings.

	C. Space fasteners in gypsum panels according to manufacturer’s written recommendations and reference standards used in this Section.
	1. Space screws maximum of 12 inches on centers for vertical applications.
	2. Space fasteners in panels that are ceramic tile substrates a maximum of eight inches on centers.

	D. Panel Installation Methods:
	1. General: In addition to complying with reference standards used in this Section, comply with specific requirements indicated for each type or arrangement of gypsum board assembly shown.
	2. Single-Layer Applications:
	a. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible, and at right angles to framing, unless otherwise shown or indicated.
	b. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless otherwise shown or required by fire-resistance-rated assembly, and minimize end joints.
	1) Stagger abutting end joints not less than one framing member in alternative courses of board.
	2) At stairwells and other high walls, provide panels horizontally (perpendicular to framing), unless otherwise shown or required by fire-resistance-rated assembly.

	c. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate end joints over furring members.
	d. For parallel applications, locate edge joints over supports; for right angle applications, stagger end joints over supports.
	e. Apply gypsum panels to supports with steel drill screws.

	1.
	1.
	1.
	3. Multi-Layer Applications:
	a. On ceilings, apply gypsum board base layers before applying base layers on walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing members and offset face-layer joints one framing member, 16 inches minimu...
	b. On partition/walls, apply gypsum board base layers and face layers vertically (parallel to framing) with joints of base layers located over stud or furring member and face-layer joints offset at least one stud or furring member with base-layer join...
	c. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically (parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one furring member.  Locate edge joints o...
	d. Laminate face layer to base layer with laminating adhesive and supplemental permanent screw fasteners penetrating through base layer and into supports.  Apply in direction which results in minimum end joints, and offset joints (both directions).
	e. Apply gypsum panels to supports with steel drill screws.

	1.
	1.
	1.
	4. Direct-Bonding to Substrate: Where gypsum board is shown or indicated to be directly laminated to substrate, other than studs, joists, furring members or base layer of gypsum board, comply with gypsum board manufacturer’s recommendations, and tempo...
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5. Tile Backing Panels: Provide water-resistant backing board confirming to Laws and Regulations, as follows:
	a. Water-Resistant Gypsum Backing Board: Install at showers, tubs, and where indicated.  Install with 1/4-inch gap where panels abut other construction or penetrations.
	b. Glass-Mat, Water-Resistant Backing Panel: Comply with manufacturer’s written installation instructions and install at showers, tubs, and where indicated.  Install with 1/4-inch gap where panels abut other construction or penetrations.

	1.
	6. Ceramic Tile: Refer to Section 09 30 13, Ceramic Tiling.
	7. Areas Not Subject to Wetting: Install regular-type gypsum wallboard panels to produce flat surface except at showers, tubs, and other locations indicated to receive water-resistant panels.
	8. Where tile-backing panels abut other types of panels in same plane, shim surfaces to produce a uniform plane across panel surfaces.

	E. Allowable Tolerances:
	1.
	1.
	1.
	1. Gypsum Board Faces: 1/16-inch offsets between planes of board faces, and 1/8-inch in eight feet for plumb, level, warp, and bow.
	2. Gypsum Board Faces: 1/8-inch offsets between planes of board faces, and 1/4-inch in eight feet for plumb, level, warp, and bow.
	3. Suspended Ceilings: Level main carrying channels to 1/8-inch in 12 feet measured lengthwise on each member and transversely between parallel members.


	3.5  INSTALLATION OF TRIM ACCESSORIES
	A. General: Provide trim accessories in accordance with ASTM C840.  Coordinate, and integrate where possible installation of trim accessories with installation of gypsum board.  Use the same fasteners to anchor trim accessory flanges as required to fa...
	B. Install metal corner beads at external corners of gypsum board assemblies.
	C. Install metal edge trim where edge of gypsum board would otherwise be exposed or semi-exposed.
	1.
	1.
	1.
	1. Provide L-Type trim-beads, for joint compound, where edge is shown to be tightly fitted to abutting Work, without reveal or sealant pocket.
	2. Provide U-Type trim-beads, for joint compound, where edge is not tightly fitted to abutting Work, or is exposed, revealed with sealant pocket, gasketed, or with other separation, except as otherwise shown.
	a. Provide special kerf-type I-trim where adjoining Work is kerfed to receive leg of trim unit.

	3. Provide J-Type semi-finishing trim, not for joint compound, at the following locations and where shown:
	a. Edges of exterior gypsum board not covered by applied moldings.
	b. On interior wall panels of exterior walls at juncture with ceilings.
	c. At sealant-filled isolation joints and sound control joints, where gypsum drywall work abuts other construction including walls and ceilings.
	d. At sealant-filled or gasket-filled building expansion joints, install back-to-back units spaced as shown or, if not shown, at 1/4-inch spacing.


	D. Install control joint bead units where control joints are shown.
	A.
	A.
	A.
	E. Provide H-Molding in exterior gypsum board assemblies where control joints are shown.  Do not exceed spacing recommended by gypsum board manufacturer.
	F. Miter corners of exposed molding and trim (semi-finishing) units.  Align joints and support to eliminate offsets.

	3.6  FINISHING OF GYPSUM BOARD ASSEMBLIES
	A. General:
	1. Comply with GA-214 and finishing materials manufacturer’s written instructions for mixing, handling, and applying materials.  Machine- or hand-application is installer’s option.
	2. Apply treatment at joints in both directions, flanges of trim accessories, but not semi-finishing types, gypsum board penetrations, electrical boxes, piping and similar work, fastener heads, surface defects, and elsewhere as shown or specified.  Ap...
	3. Where open joints of more than 1/16-inch occur, including edges of boards with rounded or beveled corners, prefill joint with chemical-hardening-type bedding compound, prior to bedding of joint tape.
	4. Apply joint tape at joints between gypsum boards, except where trim accessory is shown.
	5. Level of Finish for Gypsum Board: As established by ASTM C840, provide the following Level of Finish for all gypsum board assemblies:
	a.
	a.
	a.
	a. Level 0: No taping, finishing, or accessories required.  Provide for the following areas:
	1)  Inside plumbing chase.

	a.
	a.
	a.
	a.
	a.
	a.
	b. Level 4: All joints and interior angles shall have tape embedded in joint compound and two separate coats of joint compound applied over flat joints and one separate coat of joint compound applied over interior angles.  Cover fastener heads and acc...
	1)  All exposed gypsum board assemblies.


	1.
	1.
	6. Glass-Mat Gypsum Sheathing Board: Finish according to manufacturer’s written instructions for use as exposed soffit board.
	7. Glass-Mat, Water-Resistant Backing Panels: Finish according to manufacturer’s written instructions.
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	3.7  APPLYING TEXTURED FINISHES
	A. Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces receiving textured finishes.  Apply primer to surfaces that are clean, dry, and smooth.
	B. Textured Finish Application: Mix and apply finish using powered spray equipment recommended by textured finish materials manufacturer to provide uniform texture free of starved spots and other evidence of thin application, and without indicating ap...
	C. Prevent textured finishes from contacting surfaces not shown to receive textured finish by covering them with masking agents, polyethylene film, or other effective means of protecting surfaces not identified to receive textured finish.  If, despite...

	3.8  FIELD QUALITY CONTROL
	A.
	A.
	A.
	A. Before installing gypsum board ceilings, inspect ceiling support framing accompanied by ENGINEER and submit written report of deficiencies.  Do not proceed with installing gypsum board on ceiling support framing until deficiencies are corrected.
	1.
	1.
	1.
	1. Notify ENGINEER 5 days in advance of the date and time when Work, or part of Work, will be ready for above ceiling observation.
	2. Before notifying ENGINEER, complete the following in areas to receive gypsum board ceilings:
	a.
	a.
	a.
	a. Installation of 80 percent of lighting fixtures, powered for operation.
	b. Installation of insulation, and successful testing of piping conveying fluids and automatic fire suppression system.
	c. Installation of ventilation duct system.
	d. Installation of air distribution devices.
	e. Installation of ceiling support framing.


	B. Special Inspections: Coordinate with the Coordinating Special Inspector.  Refer to Section 01 45 33.00, Code-Required Special Inspections and Procedures, for requirements.

	3.9  ADJUSTING AND CLEANING
	A. Nail Pop:
	1. Repair nail pop by driving new nails approximately 1.5 inches from popped nail and reseat nail.
	2. When face paper is punctured, drive new nail or screw approximately 1.5 inches from defective fastening and remove defective fastening.
	3. Fill damaged surface with self-setting joint filler compound.

	B. Ridging:
	1. Do not repair ridging until condition has fully developed, approximately six months after installation or one heating season.
	2. Sand ridges to reinforcing tape without cutting through tape.
	3. Fill concave areas on both sides of ridge with topping compound.
	4. After fill is dry, blend in topping compound over repaired area.  Fill cracks with compound and finish smooth and flush.
	5. Installer shall advise CONTRACTOR, who shall advise ENGINEER, of required procedures for protecting completed gypsum board assemblies from damage and deterioration during remainder of construction.  CONTRACTOR shall provide required protection.




	09 22 16 - Non-Structural Metal Framing
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	PART 1 -
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	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, professional services, and incidentals as shown, specified, and required to furnish and install non-structural metal framing. The Work also includes:
	a. Providing openings in non-structural metal framing to accommodate the Work under other Sections and building into non-structural metal framing items such as sleeves, anchorage devices, inserts, and all other items to be embedded in non-structural m...

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Provide the following types of products:
	a. Runner channel ceiling suspension systems.
	b. Interior steel stud partition systems.
	c. Exterior steel stud partition systems.
	d. Furring members.
	e. Auxiliary products.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before non-structural metal framing Work.
	2. Coordinate furnishing and installing products for maintaining fire-resistance rating of non-structural metal framing at perimeters and penetrations where built-in and recessed items, and transitions with other building components, occur in the Work.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1. Section 06 10 53, Miscellaneous Rough Carpentry.
	1.
	1.
	1.
	2. Section 09 21 16, Gypsum Board Assemblies.
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	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	2. ASTM A366/A366M, Specification for Commercial Steel Sheet, Carbon (0.15 Maximum Percent), Cold-Rolled.
	3. ASTM A510, Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel.
	4. ASTM A570/A570M, Specification for Structural Steel, Sheet and Strip, Carbon, Hot-Rolled.
	5. ASTM A641/A641M, Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
	6. ASTM A645/A645M, Specification for Pressure Vessel Plates, Five Percent Nickel Alloy Steel, Specially Heat Treated
	7. ASTM A653/A653M, Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	8. ASTM C645, Specification for Nonstructural Steel Framing Members.
	9. ASTM C754, Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products.
	10. ASTM C840, Specification for Applying and Finishing Gypsum Board.
	11. ASTM C841, Specification for Installation of Interior Lathing and Furring.
	12. ASTM C955, Specification for Load-Bearing (Transverse and Axial) Steel Studs, Runners (Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products and Metal Plaster Bases.
	13. ASTM C1063, Specification for Installation of Lathing and Furring to Receive Interior and Exterior Portland Cement-Based Plaster.
	14. ASTM D226, Specification for Asphalt-saturated Organic Felt Used in Roofing and Waterproofing.
	15. ASTM E90, Test Methods for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
	16. ASTM E119, Test Methods for Fire Tests of Building Construction and Materials.
	17. ASTM E413, Classification for Rating Sound Insulation.
	18. ASTM E488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	19. ISO 9002, Quality Systems – Model for Quality Assurance in Production, Installation and Servicing.
	20. UL, Fire Resistance Directory.
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	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Provide non-structural metal framing, furring and auxiliary products and accessories manufactured by firms specializing in producing types of products specified, in compliance with the Contract Documents.
	b. Provide non-structural metal framing, furring and auxiliary products and accessories manufactured by firms that are members of ML/SFA and AWCI, and participate in certification programs.
	c. Obtain materials from manufacturers who will, when required, furnish services of qualified technical representative at the Site, for purpose of advising installer of proper procedures and precautions for using the materials.
	d. Provide products from manufacturers who participate in ISO 9002 Quality Control Programs.

	2. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the jurisdiction where the Site is located and experienced in providing engineering services of the kind indicated.
	b. Submit qualifications data.
	c. Responsibilities include but are not necessarily limited to:
	1) Carefully reviewing non-structural metal framing performance and design criteria stated in the Contract Documents.
	2) Preparing written requests for clarifications or interpretations of performance or design criteria for submittal to ENGINEER by CONTRACTOR.
	3) Preparing or supervising preparation of design calculations and related drawings, Shop Drawings, interpretation of quality control results, and a comprehensive engineering analysis verifying compliance of the non-structural metal framing with the r...
	4) Signing and sealing all calculations and design drawings, and Shop Drawings.
	5) Certifying that:
	a) It has performed the design of the non-structural metal framing in accordance with performance and design criteria stated in the Contract Documents, and the said design conforms to Laws and Regulations, and to the prevailing standards of practice.



	3. Installer:
	a. Engage a single installer regularly performing non-structural metal framing and furring installation, and with documented skill and successful experience in installing types of materials required; and who employs only tradesmen who are trained, ski...
	b. Submit name and qualifications with the following information for at least three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for each project.
	2) Approximate contract cost of non-load-bearing steel framing.
	3) Quantity (area) installed.



	B. Component Supply and Compatibility:
	1. Furnish all components of non-structural metal framing and furring from a single manufacturer, and from a single supplier, where possible, with adequate resources to provide products of consistent performance characteristics, physical properties an...

	C. Regulatory Requirements:
	1. Where fire-resistance classification (four-hour, three-hour and similar designations) is shown or indicated which includes non-load-bearing steel framing, provide components complying with applicable requirements for materials and installation esta...
	2. UL Compliance: Comply with UL Fire Resistance Directory for applicable fire-resistant construction systems.
	3. Vibration, Seismic and Wind Controls: The Work shall conform to seismic, vibration and wind requirements in Section 40 05 96, Vibration, Seismic, and Wind Controls. Support system shall conform to Laws and Regulations, including building code refer...

	A.
	A.
	A.
	D. Mock-Ups:
	1. Prior to installing non-structural metal framing, but after ENGINEER'S approval of Samples and Shop Drawings, install a 100 square foot mock-up, in area selected by ENGINEER, using materials and workmanship demonstrating proposed range of color, t...
	2. Approved mock-ups may become part of the completed Work if approved mock-ups remain undamaged and undeteriorated at Substantial Completion.
	3. Remove and replace with new material non-structural metal framing Work that does not meet the standard approved on mock-up panels.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings locating all hangers and support anchors for suspension. Include locations of all accessories and framing components; and location of control joints based on the Contract Documents.

	2. Product Data:
	a. Manufacturer’s product data and specifications for each item and each system specified.
	b. Test Reports: Certified test reports on materials identical to those to be furnished demonstrating compliance with specified performance characteristics and physical properties
	c. Include reports and other data as may be required to show compliance with the Contract Documents.

	3. Delegated Design Submittals:
	a. Calculations for complete structural analysis of non-structural metal framing systems including calculations showing compliance with system performance criteria specified. Calculations shall be signed and sealed by professional engineer. Profession...


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Informational Submittals: Submit the following:
	1. Certificates.
	a. Product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria, and physical requirements.

	2. Supplier Instructions:
	a. Manufacturer’s installation instructions for each material specified

	3. Site Quality Control Submittals:
	a. Results of inspection upon completion of installation.
	b. Refer to Section 01 45 33.00, Code-Required Special Inspections and Procedures, for reporting requirements.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Qualifications Statements:
	a. Manufacturer, when required by ENGINEER.
	b. Professional engineer.
	c. Installer.




	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. Design Criteria:
	1.
	1.
	1.
	1. Limiting Heights of Walls: Comply with ASTM C754 and ASTM C955 based on loading requirements according to Laws and Regulations and authorities having jurisdiction at the Site, and lateral pressure of 10 psf. Limit deflection of gypsum board assembl...
	2. Vibration and Seismic Controls: Support system shall conform to Laws and Regulations including building code referred to in Section 01 42 00, References. Refer to Section 01 45 33.00, Code-Required Special Inspections and Procedures.
	3. Concrete Inserts: Size anchorage devices for ceiling hangers for five times supported load, unless requirements that are more stringent are required by Laws and Regulations or required by authorities having jurisdiction.
	4. Fabricator is responsible for structural analysis and detailing of non-structural metal framing curtain wall system. Submit complete structural calculations and verification of other system performance criteria at same time as Shop Drawings submitt...
	1.
	1.
	1.
	5. Sound Transmission Characteristics (STC): For non-structural metal framing with STC ratings, provide materials and construction identical to those tested in assemblies indicated, complying with ASTM E90 and classified according to ASTM E413 by a qu...
	a. STC-rated Assemblies: As shown or indicated in the Contract Documents.

	6. Fire-Test-Response Characteristics of Non-Structural Metal Framing: For non-load-bearing steel framing with fire-resistance-ratings, provide materials and construction identical to those tested in assemblies by an independent testing and inspecting...
	a. Fire-Resistance-Rating: As shown or indicated in the Contract Documents.



	2.2   MANUFACTURERS
	A. Non-Structural Metal Framing Components and Accessories: Provide products of one of the following:
	1. Dietrich Metal Framing, Inc.
	2. Marino\Ware, Division of Ware Industries, Inc.
	3. Or equal.


	2.3   MATERIALS
	A. General:
	1.
	1.
	1.
	1. Manufacturer’s Recommendations: Except where otherwise required to comply with requirements of authorities having jurisdiction or where more stringent requirements are shown or specified, provide type, weight, grade and finish of materials recommen...
	2. Recycled Content of Steel Products: Provide products with average recycled content of steel products such that post-consumer recycled content plus one-half of pre-consumer recycled content is not less than 25 percent.
	3. Metal and Finishes: Manufacturer’s standard for steel products, unless otherwise shown or indicated as solid zinc alloy or other metal. Provide manufacturer’s standard galvanized finish on steel products.

	B. Ceiling Suspension/Furring Materials:
	1. Wire Tires: ASTM A641, Class 1, galvanized soft steel wire, 0.0625-inch diameter wire or double strand 0.0475-inch diameter wire.
	1.
	1.
	1.
	2. Carrying Channels: two inch, cold-rolled, commercial steel sheet, with minimum base metal thickness of 0.538-inch, 1/2-inch wide flange, complying with ASTM A366.
	3. Cold-Rolled Channels: 0.0538-inch minimum base metal thickness, with minimum 1/2-inch wide flanges, 3/4-inch deep
	1.
	1.
	1.
	4. Steel Studs: 3 5/8-inch deep, cold-rolled commercial quality steel channels, 0.0312-inch minimum base metal thickness, complying with ASTM A645.
	5. Hat-shaped, Rigid Furring Channels: 7/8-inch deep, 0.0538-inch minimum base metal thickness, screw-type commercial quality steel sections, complying with ASTM C645.
	6. Resilient Furring Channels: 1/2-inch deep, 0.0296-inch minimum base metal thickness, screw-type, hat-shaped, commercial quality steel sections, complying with ASTM C645.
	a. Resilient Type: Where shown or indicated as, “resilient”, provide manufacturer’s special resilient furring channels designed to reduce sound transmission.

	7. Hangers:
	a.
	a.
	a.
	a. Wire Hangers: Galvanized, soft-temper steel wire complying with ASTM A641, Class 1 zinc coating, pre-stretched; minimum base metal diameter of 0.162-inch, minimum.
	b. Rod Hangers: Commercial steel complying with ASTM A510, mild carbon steel; 1/4-inch minimum base metal rod diameter; hot-dip galvanized in compliance with ASTM A153, Class B-1.
	c. Flat Hangers: Commercial steel sheet complying with ASTM A366; base metal size of one-inch by 3/16-inch, minimum, and of lengths shown; hot-dip galvanized in compliance with ASTM A153, Class B-1.
	d. Angle Hangers: Two-inch by two-inch by 1/4-inch, base metal size, minimum; hot-dip galvanized in compliance with ASTM A153, Class B-1.

	1.
	1.
	1.
	8. Hanger Anchorages:
	a. Provide expansion anchors fabricated from corrosion-resistant materials with holes or loops for attaching hangers, capable of sustaining, without failure, load equal to five times the load imposed by construction.
	b. Comply with ASTM E488 for concrete inserts, clips, bolts, screws and other devices applicable to indicated method of structural anchorage for hangers.


	A.
	A.
	A.
	C. Interior Metal Stud System Materials:
	1. Punched Steel Curtain Wall Studs: Rolled channels of 18-gage steel, with 1-3/8-inch flanges and depths as shown, ASTM A570/, Grade D steel, 40,000 psi.
	2. Studs and Runners: ASTM C645, formed C-shaped steel channels of 0.0312-inch thick, base metal minimum, steel with 1.75-inch flange depth as shown, 40,000 psi steel complying with ASTM A653.
	3. Slip-type Head Joints:
	a. Single Long-Leg Runner System: ASTM C645 top runner with two-inch deep flanges in thickness not less than indicated for studs, installed with studs friction fit into top runner and with continuous bridging located within 12 inches of top of studs t...
	b. Double-Runner System: ASTM C645 top runners, inside runner with two-inch deep flanges in thickness not less than indicated for studs and fastened to studs, and outer runner sized to friction fit inside runner.
	c. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes applied to interior partition framing resulting from deflection of structure above; in thickness not less than indicated for studs and in width to accommodate dep...
	d. Product and Manufacturer: Provide one of the following:
	1) VertiClip SLD and VertiTrack Series by VTD Steel Network Inc.
	2) Superior Flex Track System (SFT) by Superior Metal Trim.
	3) Or Equal.


	4. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with movement of the structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in ...
	a. Product and Manufacturer: Provide one of the following:
	1) Fire Trak with Fire Trak Slip Clip by Fire Trak Corporation.
	2) The System by Metal-Lite, Inc.
	3) Or Equal.


	5. Stiffeners: 0.0538-inch minimum base metal thickness, 3/4-inch by 1/2-inch, cold-rolled channel. Provide rust-inhibitive paint finish.
	6. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated 0.0312-inch minimum base metal thickness.
	7. Cold-Rolled Channel Bridging: 0.0538-inch minimum base metal thickness, with minimum 1/2-inch- wide flanges, 1.5 inches deep.
	a. Clip Angle: Not less than 1.5 by 1.5 inches, 0.068-inch, minimum base metal thickness, galvanized steel.


	D. Wall/Partition Metal Furring Materials:
	1.
	1.
	1.
	1. Channel Furring: 0.0538-inch minimum base metal thickness, 3/4-inch by 1/2-inch, cold-rolled channel. Provide rust-inhibitive paint finish.
	2. Hat Shaped Rigid Furring Channels, ASTM C645: 0.0312-inches, minimum base metal thickness, 1.5-inches deep, screw-type hat-shaped section.
	3. Resilient Furring Channels, ASTM C645: 0.0312-inches, minimum base metal thickness, ½-inch deep, screw-type hat-shaped section.
	a. Resilient-Type: Where shown or indicated as “resilient”, provide manufacturer’s special hat-shaped rigid furring channels designed to reduce sound transmission.

	4. Furring Brackets: 0.0312-inch minimum base metal thickness, serrated-arm type, adjustable from 1/4-inch to 2.25-inch wall clearance for channel furring.
	5. Tie Wire: ASTM A641, Class 1 zinc coating, soft temper, 0.0625-inch minimum base metal diameter wire, or double strand of 0.0475-inch minimum base metal diameter wire.
	6. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1.25- inches, wall attachment flange of 7/8-inch, minimum base metal thickness of 0.0179-inch, and depth required to fit insulation thickness indicated.

	E. Auxiliary Products and Trim:
	1. General: Provide auxiliary materials that comply with installation requirements in the Contract Documents.
	a. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	2. Isolation Strip at Exterior Walls: Provide one of the following:
	a. Asphalt-Saturated Organic Felt: ASTM D226, Type I No. 15 asphalt felt.
	b. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8-inch thick, in width to suit steel stud size.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which non-structural metal framing Work is to be performed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work. Do not proceed with the Work until unsatisfacto...

	3.2   PREPARATION
	A. Anchorages: Coordinate Work with structural ceiling Work to ensure that inserts and other structural anchorage provisions are installed to receive hangers.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Maintain environmental conditions, including temperature, humidity, and ventilation, within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer’s recommended limits.

	3.3   INSTALLATION, GENERAL
	A. General: Comply with ASTM C754, except where framing sizes and spacing are indicted in the Contract Documents.
	1. Gypsum Plaster Assemblies: Comply with ASTM C841 relative to framing installation.
	2. Cement Plaster Assemblies: Comply with ASTM C1063 relative to framing installation.
	3. Gypsum Board Assemblies: Comply with ASTM C840 relative to framing installation.

	B. Allowable Tolerances:
	1. For flat surfaces, do not exceed 1/8-inch in twelve feet for bow, warp, plumb and level.

	A.
	C. Isolation: Where non-structural metal framing system abuts building structure horizontally, and where partitions abuts overhead structure, isolate the Work from structural movement sufficiently to prevent transfer of loading into non-structural met...
	1. Frame both sides of control and expansion joints independently, and do not bridge joints with non-structural metal framing or auxiliary system components.
	2. Locations: Provide control joints as shown or, if not shown or indicated, at the following locations:
	a. Walls and Ceilings:
	1) Where framing and furred assemblies cross expansion joints in substrates.



	A.
	A.
	A.
	D. Fixture Support Framing: Install supplementary framing, blocking, and bracing where non-structural metal framing Work is shown or indicated, to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar Work requiring att...
	E. Wire Tying: Except as otherwise shown or indicated, tie interior furring with 16-gage or double 18-gage wire; tie interior lath with 18-gage wire and tie exterior furring with 14-gage or double 16-gage wire; and tie exterior lath with 16-gage wire.
	F. Splicing Members: Lap furring members eight inches and runner channels 12 inches, and wire-tie near each end of lap. Lap light-gage studs 12 inches and install screws in both flanges near each end of lap. Splice plastering accessories by using conc...

	3.4   SUSPENSION SYSTEMS
	A. Space runner channels as shown; if not shown space at four feet on centers.
	B. Install hangers supported only from building structural members. Locate hangers near each end and spaced four feet along each channel or direct-hung runners, unless otherwise shown or indicated.
	C. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or ceiling suspension system.
	A.
	A.
	A.
	D. Splay hangers only where required and, if allowed by Laws and Regulations and authorities having jurisdiction for fire-resistance-rated construction assemblies, to miss obstructions and offset resulting horizontal forces by bracing, countersplaying...
	E. Where width of ducts and other obstructions within ceiling plenum produces hanger spacing that interfere with location of hangers required to support standard suspension system members, provide supplemental suspension members and hangers in form of...
	A.
	A.
	A.
	F. Secure wire hangers to ceiling suspension members by looping or wire tying with minimum of three tight turns, either directly to structure or to inserts, eye screws, clips or other anchorage devices and fasteners that are secure and appropriate for...
	A.
	A.
	A.
	G. Connect hangers directly to structural members, including additional framing members introduced for ceiling support, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for both structure to which han...
	A.
	A.
	A.
	H. Do not support ceilings directly from permanent metal forms or floor deck. Provide cast-in-place hanger inserts that extend through forms.
	I. Do not attach hangers to steel deck tabs.
	J. Do not attach hangers to steel roof deck. Attach hangers to structural members.
	K. Do not connect or suspend steel framing from ducts, piping, or conduits.
	L. Sway-brace suspended steel framing with hangers used for support.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	M. Wire-tie furring channels to supports, as required to comply with requirements for installing assemblies shown or indicated.
	N. Install suspended steel framing components in sizes and spacing shown, but not greater than required by steel framing and installation standards referenced in this Section.
	1. Carrying Channels: Four feet on centers.
	2. Hangers: Four feet on centers.
	3. Furring Channels: 16 inches on centers.

	A. Fire-resistive-Rated Assemblies: Wire tie furring channels to supports.
	O.

	3.5   STUD SYSTEMS
	A. General: Comply with ASTM C645 and ASTM C754. Install steel studs with continuous runner tracks at top and bottom of each wall/partition area, and above and below each opening more than two feet wide. Anchor tracks to floor and overhead structure a...
	A.
	A.
	A.
	B. Extend partition stud system through suspended ceilings to structural support above, except where shown to terminate at ceiling. Cut studs short where abutting underside of structural support.
	C. Terminate partition stud system at ceiling line, except extend system to structure above, where shown.
	D. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to produce joints at tops of framing systems that prevent axial loading of finished assemblies.
	A.
	A.
	A.
	A.
	E. Space studs 16 inches on centers, including jack studs above and below openings, except as otherwise shown.
	F. Anchor exterior wall studs to bottom and top runner tracks, at both flanges. Install stud shoes or clips, or weld or screw-fasten to tracks.
	A.
	A.
	A.
	G. Anchor light-gage screw-type partition studs to runner tracks by friction fit, except screw end studs to both tracks at both flanges.
	H. Install minimum of three studs at partition corners and intersections, spaced as recommended by stud manufacturer for the application indicated.
	I. Install horizontal stud system stiffeners in continuous runs at the spacing indicated. Weld or wire-tie at each stud intersection.
	1. Space curtain wall stiffeners 4.5 feet on centers, and install double stiffeners, one each face, where unsupported wall height exceeds 18 feet.
	2. Space partition stiffeners 4.5 feet on centers in light-gage screw-type stud systems, which are to receive gypsum lath and plaster.

	J. Provide additional studs at each jamb of openings more than two feet wide, and secure jamb studs to frames of openings and to runner tracks above and below openings in manner indicated. Screw to frame anchors or directly to frames, or wire-tie or w...
	1.
	1.
	1.
	1. Install two studs at each jamb, except as otherwise shown.
	2. Install three studs at each jamb, except as otherwise shown.
	3. Install stud system stiffeners not more than six inches above and six inches below each opening, and extend two regular stud spaces beyond opening both ways.

	A.
	A.
	K. Sound-Rated Partitions: Provide framing to comply with sound-rated assembly indicated.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	L. Direct Furring:
	1. Screw to wood framing. Refer to Section 06 10 53, Miscellaneous Rough Carpentry, for wood framing requirements.
	2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced two feet on centers.


	3.6   METAL FURRING
	A.
	A.
	A.
	A. Space furring members: 16 inches on centers, unless otherwise shown or indicated.
	B. Space furring members: two feet on centers, unless otherwise shown or indicated.
	C. Z-Furring Members:
	1. Erect insulation, specified in Section 07 21 05, Building Insulation, vertically and hold in place with Z-furring members spaced two feet on centers.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced two feet on centers.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel. At interior corners, space second membe...


	3.7   AUXILIARY STEEL STUD SYSTEM COMPONENTS
	A. Anchor each flange of auxiliary non-structural metal framing system components to plaster base eight inches on centers.
	B. Miter or cope accessory corners, and install with tight joints accurately aligned.
	C. Install prefabricated control joints of one-piece design, where shown or indicated as control joint.
	D. Install prefabricated expansion joints of two-piece design, where shown or indicated as expansion joint, 1/4-inch joint width for interior Work, 3/8-inch for exterior Work.

	3.8   FIELD QUALITY CONTROL
	A. Before installing non-structural metal framing ceilings, inspect deck accompanied by ENGINEER and prepare written report of deficiencies. Do not proceed with installation of non-structural metal framing until defective Work is corrected.
	1.
	1.
	1.
	1. Notify ENGINEER at least 5 days in advance of date and time when Work, or part of Work, will be ready for above ceiling observation.
	2. Before notifying ENGINEER, complete the following in areas to receive non-load-bearing steel framing ceilings:
	a.
	a.
	a.
	a. Installation of insulation, and successful testing of piping conveying fluids and automatic fire suppression system.
	b. Installation of ventilation duct system.
	c. Installation of air distribution devices.


	B. Special Inspections: Coordinate with the Coordinating Special Inspector. Refer to Section 01 45 33.00, Code-Required Special Inspections, for detailed requirements.

	3.9   ADJUSTING AND REPAIR
	A. Cut, repair, and align non-structural metal framing Work as required and as necessary to accommodate other work. Repair bent and dented members. Repair or replace the Work as necessary to comply with specified tolerances.

	3.10   CLEANING
	A. Remove temporary covering and other provisions made to minimize debris on other work. Repair surfaces that have been stained, marred or otherwise damaged during non-structural metal framing Work. When Work is completed, remove unused materials, con...

	3.11   RELATED WORK
	A.
	A.
	A. Gypsum Board Installation: Refer to Section 09 21 16, Gypsum Board Assemblies.

	3.12   PROTECTION OF EXECUTED WORK
	A. Provide adequate precautions for protecting non-structural metal framing Work from deterioration and damage during remainder of construction.



	09 30 13 - Ceramic Tiling
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	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified and required to furnish and install all ceramic tile. The Work also includes:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified and required to furnish and install all ceramic tile. The Work also includes:
	a. Providing openings in ceramic tile to accommodate the Work under this and other Sections, and building into the ceramic tile all items to be embedded in or penetrate ceramic tile Work.
	a. Providing openings in ceramic tile to accommodate the Work under this and other Sections, and building into the ceramic tile all items to be embedded in or penetrate ceramic tile Work.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Extent of ceramic tile Work is shown or indicated.
	2. Extent of ceramic tile Work is shown or indicated.
	3. Types of products required include:
	3. Types of products required include:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Glazed ceramic wall tile.
	a. Glazed ceramic wall tile.
	b. Unglazed ceramic floor tile.
	b. Unglazed ceramic floor tile.
	c. Auxiliary materials, additives, accessories, and trim.
	c. Auxiliary materials, additives, accessories, and trim.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before ceramic tile Work.
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before ceramic tile Work.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Comply with ANSI American National Standard Specifications for the Installation of Ceramic Tile for related trade coordination.
	2. Comply with ANSI American National Standard Specifications for the Installation of Ceramic Tile for related trade coordination.
	3. Coordinate substrate finishing and curing techniques for type of ceramic tile installation required.
	3. Coordinate substrate finishing and curing techniques for type of ceramic tile installation required.
	4. Coordinate substrate finishing with other Sections and coordinate installation requirements of those Sections with the Work of this Section.
	4. Coordinate substrate finishing with other Sections and coordinate installation requirements of those Sections with the Work of this Section.
	5. Coordinate final locations of structural expansion joints, control joints, cold joints, and saw-cut control joints so that such joints do not interrupt ceramic tile pattern shown.
	5. Coordinate final locations of structural expansion joints, control joints, cold joints, and saw-cut control joints so that such joints do not interrupt ceramic tile pattern shown.

	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.
	1. Section 07 92 00, Joint Sealants.
	2. Section 09 21 16, Gypsum Board Assemblies.
	2. Section 09 21 16, Gypsum Board Assemblies.


	1.2    REFERENCES
	1.2    REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	A. Standards referenced in this Section are:
	1. ANSI, American National Standard Specifications for the Installation of Ceramic Tile.
	1. ANSI, American National Standard Specifications for the Installation of Ceramic Tile.
	2. ANSI A10.20, Safety Requirements for Ceramic Tile, Terrazzo and Marble Work.
	2. ANSI A10.20, Safety Requirements for Ceramic Tile, Terrazzo and Marble Work.
	3. ANSI A108.1, Installation of Ceramic Tile.
	3. ANSI A108.1, Installation of Ceramic Tile.
	3. ANSI A108.1, Installation of Ceramic Tile.
	4. ANSI A108.5, Ceramic Tile.
	4. ANSI A108.5, Ceramic Tile.
	5. ANSI A108.10, Installation of Grout in Tilework.
	5. ANSI A108.10, Installation of Grout in Tilework.
	6. ANSI A118.4, Latex-Portland Cement Mortar.
	6. ANSI A118.4, Latex-Portland Cement Mortar.
	7. ANSI A118.7, Polymer Modified Cement Grouts for Tile Installation.
	7. ANSI A118.7, Polymer Modified Cement Grouts for Tile Installation.
	8. ANSI A137.1, American National Standards Specification for Ceramic Tile.
	8. ANSI A137.1, American National Standards Specification for Ceramic Tile.
	9. ASTM A82, Specification for Steel Wire, Plain, for Concrete Reinforcement.
	9. ASTM A82, Specification for Steel Wire, Plain, for Concrete Reinforcement.
	10. ASTM A185, Specification for Steel Welded Wire Reinforcement, Plain for Concrete.
	10. ASTM A185, Specification for Steel Welded Wire Reinforcement, Plain for Concrete.
	11. ASTM C109/C109M, Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or 50-mm Cube Specimens).
	11. ASTM C109/C109M, Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or 50-mm Cube Specimens).
	12. ASTM C144, Specification for Aggregate for Masonry Mortar.
	12. ASTM C144, Specification for Aggregate for Masonry Mortar.
	13. ASTM C150, Specification for Portland Cement.
	13. ASTM C150, Specification for Portland Cement.
	14. ASTM C171, Specification for Sheet Materials for Curing Concrete.
	14. ASTM C171, Specification for Sheet Materials for Curing Concrete.
	15. ASTM C241, Test Method for Abrasion Resistance of Stone Subjected to Foot Traffic.
	15. ASTM C241, Test Method for Abrasion Resistance of Stone Subjected to Foot Traffic.
	16. ASTM C373, Test Method for Water Absorption, Bulk Density, Apparent Porosity and Apparent Specific Gravity of Fired Whiteware Products.
	16. ASTM C373, Test Method for Water Absorption, Bulk Density, Apparent Porosity and Apparent Specific Gravity of Fired Whiteware Products.
	17. ASTM C424, Test Method for Crazing Resistance of Fired Glazed Whitewares by Autoclave Treatment.
	17. ASTM C424, Test Method for Crazing Resistance of Fired Glazed Whitewares by Autoclave Treatment.
	18. ASTM C482, Test Method for Bond Strength of Ceramic Tile to Portland Cement Paste.
	18. ASTM C482, Test Method for Bond Strength of Ceramic Tile to Portland Cement Paste.
	19. ASTM C485, Test Method for Measuring Warpage of Ceramic Tile.
	19. ASTM C485, Test Method for Measuring Warpage of Ceramic Tile.
	20. ASTM C499, Test Method for Facial Dimensions and Thickness of Flat, Rectangular Ceramic Wall and Floor Tile.
	20. ASTM C499, Test Method for Facial Dimensions and Thickness of Flat, Rectangular Ceramic Wall and Floor Tile.
	21. ASTM C501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	21. ASTM C501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	22. ASTM C503, Specification for Marble Dimension Stone (Exterior).
	22. ASTM C503, Specification for Marble Dimension Stone (Exterior).
	23. ASTM C627, Test Method for Evaluating Ceramic Floor Tile Installation Systems Using the Robinson-Type Floor Tester.
	23. ASTM C627, Test Method for Evaluating Ceramic Floor Tile Installation Systems Using the Robinson-Type Floor Tester.
	24. ASTM C648, Test Method for Breaking Strength of Ceramic Tile.
	24. ASTM C648, Test Method for Breaking Strength of Ceramic Tile.
	25. ASTM C650, Test Method for Resistance of Ceramic Tile to Chemical Substances.
	25. ASTM C650, Test Method for Resistance of Ceramic Tile to Chemical Substances.
	26. ASTM C847, Specification for Metal Lath.
	26. ASTM C847, Specification for Metal Lath.
	27. ASTM C1026, Test Method for Measuring the Resistance of Ceramic Tile to Freeze-Thaw Cycling.
	27. ASTM C1026, Test Method for Measuring the Resistance of Ceramic Tile to Freeze-Thaw Cycling.
	28. ASTM C1028, Test Method for Determining the Static Coefficient of Friction of Ceramic Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-Meter Method.
	28. ASTM C1028, Test Method for Determining the Static Coefficient of Friction of Ceramic Tile and Other Like Surfaces by the Horizontal Dynamometer Pull-Meter Method.
	29. ASTM C87, Test Method for Melting Point of Petroleum Wax (Cooling Curve).
	29. ASTM C87, Test Method for Melting Point of Petroleum Wax (Cooling Curve).
	30. ASTM D2240, Test Method for Rubber Property - Durometer Hardness.
	30. ASTM D2240, Test Method for Rubber Property - Durometer Hardness.
	31. TCNA, Handbook for Ceramic Tile Installation.
	31. TCNA, Handbook for Ceramic Tile Installation.
	32. USGBC LEED-NC, Reference Guide For New Construction and Major Renovation.
	32. USGBC LEED-NC, Reference Guide For New Construction and Major Renovation.


	1.3   TERMINOLOGY
	1.3   TERMINOLOGY
	1.3   TERMINOLOGY
	A. Terminology used in this Section is in accordance with:
	A. Terminology used in this Section is in accordance with:
	1. Terminology, explanations, requirements, and notes in the Foreword to ANSI Standard Specifications for the Installation of Ceramic Tile.
	1. Terminology, explanations, requirements, and notes in the Foreword to ANSI Standard Specifications for the Installation of Ceramic Tile.
	2. All terms in ANSI A137.1.
	2. All terms in ANSI A137.1.

	B. The following words or terms are not defined but, when used in this Section, have the following meaning:
	B. The following words or terms are not defined but, when used in this Section, have the following meaning:
	1.  “Ceramic tile” is a ceramic surfacing unit, usually relatively thin in relation to facial area, made from clay, or mixture of clay and other ceramic materials, called the body of the tile, having either a glazed or unglazed face and fired above re...
	1.  “Ceramic tile” is a ceramic surfacing unit, usually relatively thin in relation to facial area, made from clay, or mixture of clay and other ceramic materials, called the body of the tile, having either a glazed or unglazed face and fired above re...


	1.4   QUALITY ASSURANCE
	1.4   QUALITY ASSURANCE
	A. Qualifications:
	A. Qualifications:
	1. Manufacturer:
	1. Manufacturer:
	a. Provide ceramic tile and auxiliary products and accessories manufactured by firms specializing in producing types of products specified, in compliance with reference standards used in this Section.
	a. Provide ceramic tile and auxiliary products and accessories manufactured by firms specializing in producing types of products specified, in compliance with reference standards used in this Section.
	b. Provide ceramic tile and auxiliary products and accessories manufactured by firms that are members of TCNA and participate in TCNA certification programs.
	b. Provide ceramic tile and auxiliary products and accessories manufactured by firms that are members of TCNA and participate in TCNA certification programs.

	2. Installer:
	2. Installer:
	a. Engage a single installer regularly performing ceramic tile installation, and with documented skill and successful experience installing types of materials required; and that employs only tradesmen who are trained, skilled, and have successful expe...
	a. Engage a single installer regularly performing ceramic tile installation, and with documented skill and successful experience installing types of materials required; and that employs only tradesmen who are trained, skilled, and have successful expe...
	b. Submit installer name and qualifications, and the following information for at least three successful projects:
	b. Submit installer name and qualifications, and the following information for at least three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the ceramic tile.
	2) Approximate contract cost of the ceramic tile.
	3) Quantity (area) installed.
	3) Quantity (area) installed.



	A.
	A.
	A.
	A.
	A.
	A.
	B. Component Supply and Compatibility:
	B. Component Supply and Compatibility:
	1. Provide each type of ceramic tile from only one manufacturer.
	1. Provide each type of ceramic tile from only one manufacturer.
	2. Provide ceramic tile from source with adequate resources to provide ceramic tile of same color, grade, finish, type, and variety, and from same production run, and of consistent quality, appearance, and physical properties, for each contiguous area...
	2. Provide ceramic tile from source with adequate resources to provide ceramic tile of same color, grade, finish, type, and variety, and from same production run, and of consistent quality, appearance, and physical properties, for each contiguous area...
	3. Provide modified cement mortars, bonding adhesives, and grouts of generic type specified, but of brand acceptable to or recommended by ceramic tile manufacturer.
	3. Provide modified cement mortars, bonding adhesives, and grouts of generic type specified, but of brand acceptable to or recommended by ceramic tile manufacturer.
	3. Provide modified cement mortars, bonding adhesives, and grouts of generic type specified, but of brand acceptable to or recommended by ceramic tile manufacturer.
	4. Obtain all ceramic tile setting and grouting products from one manufacturer.
	4. Obtain all ceramic tile setting and grouting products from one manufacturer.

	A.
	A.
	A.
	A.
	A.
	A.
	C. Regulatory Requirements:
	C. Regulatory Requirements:
	1. Comply with Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to 28 CFR 36 (Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG).
	1. Comply with Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to 28 CFR 36 (Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG).

	A.
	A.
	A.
	A.
	A.
	A.
	D. Mock-Ups:
	D. Mock-Ups:
	1. Prior to installing ceramic tile and accessories, but after ENGINEER's approval of Samples and Action Submittals, provide four-foot square Sample of each type of ceramic tile floor and wall system in areas selected by ENGINEER to show representativ...
	1. Prior to installing ceramic tile and accessories, but after ENGINEER's approval of Samples and Action Submittals, provide four-foot square Sample of each type of ceramic tile floor and wall system in areas selected by ENGINEER to show representativ...
	2. Obtain ENGINEER’s approval of colors, patterns, textures, and tolerances before starting ceramic tile Work. Retain and protect mock-ups during construction as a standard for judging completed ceramic tile Work. Do not alter, move, or destroy mock-u...
	2. Obtain ENGINEER’s approval of colors, patterns, textures, and tolerances before starting ceramic tile Work. Retain and protect mock-ups during construction as a standard for judging completed ceramic tile Work. Do not alter, move, or destroy mock-u...
	3. Approved mock-ups may become part of the Work if approved mock-ups remain undamaged and undeteriorated at Substantial Completion.
	3. Approved mock-ups may become part of the Work if approved mock-ups remain undamaged and undeteriorated at Substantial Completion.
	4. Remove and replace with new material ceramic tile Work that does not conform to the standard approved on mock-ups.
	4. Remove and replace with new material ceramic tile Work that does not conform to the standard approved on mock-ups.
	5. Do not commence ceramic tile installation without obtaining ENGINEER’s approval of associated mock-up.
	5. Do not commence ceramic tile installation without obtaining ENGINEER’s approval of associated mock-up.


	1.5   SUBMITTALS
	1.5   SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Completely-dimensioned and detailed drawings for ceramic tile Work utilizing modular planning to minimize cutting. Show ceramic tile pattern and recommended location of control joints and expansion joints in finished ceramic tile Work.
	a. Completely-dimensioned and detailed drawings for ceramic tile Work utilizing modular planning to minimize cutting. Show ceramic tile pattern and recommended location of control joints and expansion joints in finished ceramic tile Work.
	b. Show all ceramic tiles including location of each type, color, and pattern. Show coordinated details for construction systems adjacent to ceramic tile that may affect ceramic tile pattern. Submit large-scale details for interrelated thresholds, flo...
	b. Show all ceramic tiles including location of each type, color, and pattern. Show coordinated details for construction systems adjacent to ceramic tile that may affect ceramic tile pattern. Submit large-scale details for interrelated thresholds, flo...

	2. Product Data:
	2. Product Data:
	a. Copies of manufacturer’s specifications and literature for all required materials. Include manufacturer’s published data, indicating that each material complies with the Contract Documents and is suitable for the application shown.
	a. Copies of manufacturer’s specifications and literature for all required materials. Include manufacturer’s published data, indicating that each material complies with the Contract Documents and is suitable for the application shown.
	b. Test Reports: Submit certified laboratory test reports, for products identical to those to be provided for the Project, indicating conformance with the requirements specified.
	b. Test Reports: Submit certified laboratory test reports, for products identical to those to be provided for the Project, indicating conformance with the requirements specified.

	3. Samples: Sample submittals will be reviewed by ENGINEER for color, texture and pattern only. Compliance with all other requirements is the responsibility of CONTRACTOR. Submit the following:
	3. Samples: Sample submittals will be reviewed by ENGINEER for color, texture and pattern only. Compliance with all other requirements is the responsibility of CONTRACTOR. Submit the following:
	a. Ceramic tile mounted on 12-inch square hardwood boards showing color, type, and class of each ceramic tile required.
	a. Ceramic tile mounted on 12-inch square hardwood boards showing color, type, and class of each ceramic tile required.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Manufacturer’s full selection of standard and custom colored grout. Provide actual Samples of each grout material color, applied between metal or plastic flanges, for selection by ENGINEER.
	b. Manufacturer’s full selection of standard and custom colored grout. Provide actual Samples of each grout material color, applied between metal or plastic flanges, for selection by ENGINEER.
	a.
	a.
	c. Marble thresholds with color, profile, and finish specified, full width and 12 inches long.
	c. Marble thresholds with color, profile, and finish specified, full width and 12 inches long.
	d. Mock-up(s).
	d. Mock-up(s).


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Certificates.
	1. Certificates.
	a. Master Grade Master Grade Certificate and Tile Contractor’s Certificate signed by manufacturer and installer, for each type of ceramic tile in compliance with procedures established by ANSI A137.1 for ceramic tile.
	a. Master Grade Master Grade Certificate and Tile Contractor’s Certificate signed by manufacturer and installer, for each type of ceramic tile in compliance with procedures established by ANSI A137.1 for ceramic tile.
	b. Certificate stating that products licensed by the TCNA have been supplied, where applicable.
	b. Certificate stating that products licensed by the TCNA have been supplied, where applicable.
	c. Certify that tiles from the same production run are available in sufficient quantity for the Work.
	c. Certify that tiles from the same production run are available in sufficient quantity for the Work.
	d. Installer certification.
	d. Installer certification.
	e. Certify that setting bed mortars and grouts have been stored off the ground in factory-sealed containers and bags, and in areas maintained within humidity limitations recommended by product manufacturer.
	e. Certify that setting bed mortars and grouts have been stored off the ground in factory-sealed containers and bags, and in areas maintained within humidity limitations recommended by product manufacturer.
	f. Certify that setting bed mortar and grout materials were manufactured within 12 months of installation and have not and will not be subjected to freezing temperatures.
	f. Certify that setting bed mortar and grout materials were manufactured within 12 months of installation and have not and will not be subjected to freezing temperatures.

	2. Supplier Instructions:
	2. Supplier Instructions:
	a. Copies of TCNA Handbook for Ceramic Tile Installation showing proposed installation system, materials and details for each area of the Work.
	a. Copies of TCNA Handbook for Ceramic Tile Installation showing proposed installation system, materials and details for each area of the Work.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Qualifications Statements:
	3. Qualifications Statements:
	a. Manufacturer, when required by ENGINEER.
	a. Manufacturer, when required by ENGINEER.
	b. Installer.
	b. Installer.


	C. Closeout Submittals:
	C. Closeout Submittals:
	1. Maintenance Data: Submit in accordance with 01 78 23, Operations and Maintenance Data, manufacturer’s instructions for recommended maintenance practices for each type of ceramic tile, including the following:
	1. Maintenance Data: Submit in accordance with 01 78 23, Operations and Maintenance Data, manufacturer’s instructions for recommended maintenance practices for each type of ceramic tile, including the following:
	a. Product name and number.
	a. Product name and number.
	b. Name, address and telephone number of manufacturer and local distributor.
	b. Name, address and telephone number of manufacturer and local distributor.
	b. Name, address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining.
	d. Detailed procedures for light repairs such as dents, scratches and staining.


	A.
	A.
	A.
	A.
	A.
	A.
	D. Maintenance Material Submittals:
	D. Maintenance Material Submittals:
	1. Extra Stock Materials: At time of completing ceramic tile installation, deliver stock of extra material and store in accordance with Section 01 78 43, Spare Parts and Extra Materials. Furnish full-size units, packaged with protective covering for s...
	1. Extra Stock Materials: At time of completing ceramic tile installation, deliver stock of extra material and store in accordance with Section 01 78 43, Spare Parts and Extra Materials. Furnish full-size units, packaged with protective covering for s...
	a.
	a.
	a.
	a.
	a.
	a.
	a. Ceramic Tile: Furnish quality of ceramic tile equal to two percent of quantity installed, or at least one full package.
	a. Ceramic Tile: Furnish quality of ceramic tile equal to two percent of quantity installed, or at least one full package.
	b. Do not furnish partial packages of materials. Round-up quantities to furnish only complete, unopened and undamaged packages; with legible labels accurately representing contents of package indicating compliance with approved Samples and submittals,...
	b. Do not furnish partial packages of materials. Round-up quantities to furnish only complete, unopened and undamaged packages; with legible labels accurately representing contents of package indicating compliance with approved Samples and submittals,...
	c. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials used in the Work, with calculations establishing quantity of extra materials to be furnished.
	c. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials used in the Work, with calculations establishing quantity of extra materials to be furnished.



	1.6   DELIVERY, STORAGE AND HANDLING
	1.6   DELIVERY, STORAGE AND HANDLING
	A. Comply with requirements of applicable reference standards used in this Section, Section 01 65 00, Product Delivery Requirements, Section 01 66 00, Product Storage and Handling Requirements, and the following.
	A. Comply with requirements of applicable reference standards used in this Section, Section 01 65 00, Product Delivery Requirements, Section 01 66 00, Product Storage and Handling Requirements, and the following.
	1. Deliver ceramic tile bearing manufacturer’s name with standard grade labels complying with ANSI A137.1.
	1. Deliver ceramic tile bearing manufacturer’s name with standard grade labels complying with ANSI A137.1.
	2. Tile shall be accompanied by certificate and shipping receipt from manufacturer stating grade of tile, number and kinds of containers and shipping identification.
	2. Tile shall be accompanied by certificate and shipping receipt from manufacturer stating grade of tile, number and kinds of containers and shipping identification.
	3. Include identification and formula numbers on containers of setting and grouting materials produced under TCNA license.
	3. Include identification and formula numbers on containers of setting and grouting materials produced under TCNA license.
	4. Failure to comply with requirements of this Article shall be sufficient cause for ENGINEER’S rejection of the material in question. Remove unacceptable material from the Site and provide new material conforming to the Contract Documents.
	4. Failure to comply with requirements of this Article shall be sufficient cause for ENGINEER’S rejection of the material in question. Remove unacceptable material from the Site and provide new material conforming to the Contract Documents.


	1.7   PROJECT CONDITIONS
	1.7   PROJECT CONDITIONS
	A. Environmental Requirements:
	A. Environmental Requirements:
	1. Supplemental Heat: Do not apply ceramic tile to surfaces that contain frost. Install ceramic tile only when substrate is at least 50 degrees F and rising. Maintain minimum temperature for curing period recommended under applicable ANSI reference st...
	1. Supplemental Heat: Do not apply ceramic tile to surfaces that contain frost. Install ceramic tile only when substrate is at least 50 degrees F and rising. Maintain minimum temperature for curing period recommended under applicable ANSI reference st...
	a.
	a.
	a.
	a. Provide supplemental heat and protection as required to maintain ceramic tile at minimum of 50 degrees F during and after installation.
	a.
	a.
	a.
	a.
	a.
	a.
	a. Provide supplemental heat and protection as required to maintain ceramic tile at minimum of 50 degrees F during and after installation.
	a. Provide supplemental heat and protection as required to maintain ceramic tile at minimum of 50 degrees F during and after installation.
	b. Supplemental heat and power sources, as may be required should ambient temperature fall below 50 degrees F, are not available at the Site. Provide supplemental heat, including fuel, equipment, operating and maintenance personnel and power sources.
	b. Supplemental heat and power sources, as may be required should ambient temperature fall below 50 degrees F, are not available at the Site. Provide supplemental heat, including fuel, equipment, operating and maintenance personnel and power sources.
	c. Distribute heat uniformly and provide deflection or protective screens as required to prevent concentrating heat on ceramic tile near heat source.
	c. Distribute heat uniformly and provide deflection or protective screens as required to prevent concentrating heat on ceramic tile near heat source.

	2. Damp-cure latex-portland cement mortar setting bed under cover for minimum of 20 hours at temperatures of at least 70 degrees F and allow setting bed to dry before installing ceramic tile. Lower temperatures shall necessitate longer curing times. C...
	2. Damp-cure latex-portland cement mortar setting bed under cover for minimum of 20 hours at temperatures of at least 70 degrees F and allow setting bed to dry before installing ceramic tile. Lower temperatures shall necessitate longer curing times. C...
	3. Warm Weather Requirements: Do not install ceramic tile when temperature of substrate is 100 degrees F or is expected to rise above 100 degrees F during curing period.
	3. Warm Weather Requirements: Do not install ceramic tile when temperature of substrate is 100 degrees F or is expected to rise above 100 degrees F during curing period.

	B. Site Measurements:
	B. Site Measurements:
	1. Where field measurements cannot be taken at the Site without delaying the Work, establish dimensions and proceed with Shop Drawing preparation without Site-verified dimensions. Coordinate supports, adjacent construction, and equipment locations to ...
	1. Where field measurements cannot be taken at the Site without delaying the Work, establish dimensions and proceed with Shop Drawing preparation without Site-verified dimensions. Coordinate supports, adjacent construction, and equipment locations to ...


	1.8   SCHEDULING
	1.8   SCHEDULING
	A. Do not install ceramic tile until other Work to be embedded in ceramic tile systems has been acceptably installed.
	A. Do not install ceramic tile until other Work to be embedded in ceramic tile systems has been acceptably installed.
	B. Sequence the Work so that other installers do not interfere with or need to Work in the ceramic tile installation areas until such time as ceramic tile Work can be adequately protected from potential damage from their work, or access requirements.
	B. Sequence the Work so that other installers do not interfere with or need to Work in the ceramic tile installation areas until such time as ceramic tile Work can be adequately protected from potential damage from their work, or access requirements.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Cooperatively schedule and assist in sequencing of work of other contracts so that other contractors do not interfere with or need to work in ceramic tile installation areas until ceramic tile is adequately protected from potential damage that may ...
	C. Cooperatively schedule and assist in sequencing of work of other contracts so that other contractors do not interfere with or need to work in ceramic tile installation areas until ceramic tile is adequately protected from potential damage that may ...


	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	2.1   SYSTEM PERFORMANCE
	A. Performance Criteria:
	A. Performance Criteria:
	1. Standards: Comply with applicable reference standards using this Section and recommendations of TCNA and ANSI, except to extent that more-stringent requirements are required in the Contract Documents.
	1. Standards: Comply with applicable reference standards using this Section and recommendations of TCNA and ANSI, except to extent that more-stringent requirements are required in the Contract Documents.
	1. Standards: Comply with applicable reference standards using this Section and recommendations of TCNA and ANSI, except to extent that more-stringent requirements are required in the Contract Documents.
	2. All requirements of ANSI American National Standard Specifications for the Installation of Ceramic Tile, including its General Requirements, Forwards, and Explanation and Notes, shall be part of this Section.
	2. All requirements of ANSI American National Standard Specifications for the Installation of Ceramic Tile, including its General Requirements, Forwards, and Explanation and Notes, shall be part of this Section.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Ceramic Tile Floor System Service Requirements, ASTM C627 and TCNA Performance-Level Requirement Guide and Selection Table:
	3. Ceramic Tile Floor System Service Requirements, ASTM C627 and TCNA Performance-Level Requirement Guide and Selection Table:
	a. Floors: Heavy.
	a. Floors: Heavy.
	b. Walls: Commercial Construction – Wet.
	b. Walls: Commercial Construction – Wet.

	1.
	1.
	1.
	1.
	1.
	1.
	4. Environmental Profile: Provide environmentally-friendly ceramic tile manufactured using either a minimum of 55 percent recycled glass or post-industrial waste feldspar tailings as part of waste-free manufacturing process.
	4. Environmental Profile: Provide environmentally-friendly ceramic tile manufactured using either a minimum of 55 percent recycled glass or post-industrial waste feldspar tailings as part of waste-free manufacturing process.
	5. On exteriors, use only ceramic tile recommended by manufacturer as suitable for climatic conditions of the Site.
	5. On exteriors, use only ceramic tile recommended by manufacturer as suitable for climatic conditions of the Site.


	2.2   MATERIALS
	2.2   MATERIALS
	A. Ceramic Tile, General:
	A. Ceramic Tile, General:
	1. Provide ceramic tile manufactured from shale and fire clays.
	1. Provide ceramic tile manufactured from shale and fire clays.
	2. Comply with ANSI A137.1. Provide standard-grade ceramic tile. Seconds are unacceptable.
	2. Comply with ANSI A137.1. Provide standard-grade ceramic tile. Seconds are unacceptable.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Where required to meet performance criteria specified, provide manufacturer’s standard abrasive surfaced ceramic tile with fused aluminum oxide, uniformly impregnated on face of flat tile. Tiles showing an uneven distribution are unacceptable.
	3. Where required to meet performance criteria specified, provide manufacturer’s standard abrasive surfaced ceramic tile with fused aluminum oxide, uniformly impregnated on face of flat tile. Tiles showing an uneven distribution are unacceptable.
	4. Provide ceramic tile with patterned backs. Dovetail backs are unacceptable.
	4. Provide ceramic tile with patterned backs. Dovetail backs are unacceptable.
	5. Ceramic tile shall be precisely formed with uniform, straight edges and facial surfaces.
	5. Ceramic tile shall be precisely formed with uniform, straight edges and facial surfaces.
	1.
	1.
	1.
	1.
	1.
	1.
	6. Provide only ceramic tile recommended by tile manufacturer as suitable for climatic conditions at the Site.
	6. Provide only ceramic tile recommended by tile manufacturer as suitable for climatic conditions at the Site.

	A.
	A.
	A.
	A.
	A.
	A.
	B. Ceramic Mosaic Floor Tile: Provide the following:
	B. Ceramic Mosaic Floor Tile: Provide the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Provide complete selection of special radiused cove base, bullnosed, stair tread and riser shapes, and other special trim shapes as shown and as required by ENGINEER for a complete installation. Provide same material, color, size, and finish as flo...
	1. Provide complete selection of special radiused cove base, bullnosed, stair tread and riser shapes, and other special trim shapes as shown and as required by ENGINEER for a complete installation. Provide same material, color, size, and finish as flo...
	1. c. Or Equal.
	1. c. Or Equal.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Provide complete selection of all special radiused cove base, bullnosed, stair tread, and riser shapes and other special trim shapes as shown, or as required for a complete installation. Provide same material, color, size, and finish as floor tile,...
	2. Provide complete selection of all special radiused cove base, bullnosed, stair tread, and riser shapes and other special trim shapes as shown, or as required for a complete installation. Provide same material, color, size, and finish as floor tile,...
	1.
	1.
	1.
	1.
	1.
	1.
	3. Colors: Provide specified manufacturer’s complete selection of standard and custom colors for final selection by ENGINEER. ENGINEER will select maximum of four colors.
	3. Colors: Provide specified manufacturer’s complete selection of standard and custom colors for final selection by ENGINEER. ENGINEER will select maximum of four colors.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Thin-Set Mortar:
	C. Thin-Set Mortar:
	1. Provide high-performance, high-tack, non-flammable, non-toxic, water cleanable, ceramic tile mortar.
	1. Provide high-performance, high-tack, non-flammable, non-toxic, water cleanable, ceramic tile mortar.
	2. Products and Manufacturers: Provide one of the following:
	2. Products and Manufacturers: Provide one of the following:
	a. Laticrete 272 Premium Floor N’ Wall Thin-Set Mortar gauged with Laticrete 3701 Mortar Admix by Latricrete International, Inc.
	a. Laticrete 272 Premium Floor N’ Wall Thin-Set Mortar gauged with Laticrete 3701 Mortar Admix by Latricrete International, Inc.
	b. ProSpec Superior Permaflex 600 by Bonsal American, Inc.
	b. ProSpec Superior Permaflex 600 by Bonsal American, Inc.
	c. Or equal.
	c. Or equal.

	3. Latex-Portland Cement Bond Coat: Provide pre-blended, pre-sanded, portland cement mortar with latex additives complying with ANSI A118.4.
	3. Latex-Portland Cement Bond Coat: Provide pre-blended, pre-sanded, portland cement mortar with latex additives complying with ANSI A118.4.
	4. Physical Properties: Provide the following:
	4. Physical Properties: Provide the following:
	a. Compressive Strength, ANSI A118.4: 2,500 psi, minimum.
	a. Compressive Strength, ANSI A118.4: 2,500 psi, minimum.
	b. Water Absorption, ANSI A118.7: Four percent, maximum.
	b. Water Absorption, ANSI A118.7: Four percent, maximum.
	c. Shear Bond, Porcelain Tile, Water Immersion, ANSI A118.4: 300 psi, minimum.
	c. Shear Bond, Porcelain Tile, Water Immersion, ANSI A118.4: 300 psi, minimum.
	d. Service Rating (TCNA), ASTM C627: Cycles 1 to 14 “extra heavy”.
	d. Service Rating (TCNA), ASTM C627: Cycles 1 to 14 “extra heavy”.
	e. VOC Content: 0.00 grams per liter.
	e. VOC Content: 0.00 grams per liter.
	e. VOC Content: 0.00 grams per liter.


	D. Grout: Provide the following grout for areas receiving the Work of this Section:
	D. Grout: Provide the following grout for areas receiving the Work of this Section:
	1. Provide high-performance, premium sanded grout complying with ANSI A118.7 and recommended by grout manufacturer as acceptable for use in extra-heavy commercial and industrial applications.
	1. Provide high-performance, premium sanded grout complying with ANSI A118.7 and recommended by grout manufacturer as acceptable for use in extra-heavy commercial and industrial applications.
	2. Products and Manufacturers: Provide one of the following:
	2. Products and Manufacturers: Provide one of the following:
	a. Laticrete 500 Series gauged with Laticrete 1776 Grout Admix Plus by Laticrete International, Inc.
	a. Laticrete 500 Series gauged with Laticrete 1776 Grout Admix Plus by Laticrete International, Inc.
	b. ProSpec Sanded Tile Grout (700) by, Bonsal American, Inc.
	b. ProSpec Sanded Tile Grout (700) by, Bonsal American, Inc.
	c. Or equal.
	c. Or equal.

	3. Latex-Portland Cement Grout: Provide sanded cement grout consisting of blended mix of portland cement, graded aggregates, and color-fast pigments mixed with latex additive in place of water, complying with ANSI A118.7.
	3. Latex-Portland Cement Grout: Provide sanded cement grout consisting of blended mix of portland cement, graded aggregates, and color-fast pigments mixed with latex additive in place of water, complying with ANSI A118.7.
	4. Physical Properties:
	4. Physical Properties:
	a. Compressive Strength, ANSI A118.7: 3,500 psi, minimum.
	a. Compressive Strength, ANSI A118.7: 3,500 psi, minimum.
	b. Water Absorption, ANSI A118.7: Five percent, maximum.
	b. Water Absorption, ANSI A118.7: Five percent, maximum.
	c. Hardness, ASTM D2240: 60 to 70 D-Scale; 72 hours.
	c. Hardness, ASTM D2240: 60 to 70 D-Scale; 72 hours.
	d. Linear Shrinkage, ANSI A118.7: 0.19 percent, seven-day maximum.
	d. Linear Shrinkage, ANSI A118.7: 0.19 percent, seven-day maximum.
	e. Service Rating (TCNA), ASTM C627: Cycles 1 to 14 “extra heavy”.
	e. Service Rating (TCNA), ASTM C627: Cycles 1 to 14 “extra heavy”.
	f. VOC Content: 0.00 g/L.
	f. VOC Content: 0.00 g/L.

	1.
	1.
	1.
	1.
	1.
	1.
	5. Colors: Provide specified manufacturer’s complete selection of standard and custom colors for final selection by ENGINEER. ENGINEER will select maximum of four colors.
	5. Colors: Provide specified manufacturer’s complete selection of standard and custom colors for final selection by ENGINEER. ENGINEER will select maximum of four colors.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Tile Backer Panels:
	E. Tile Backer Panels:
	1. Refer to Section 09 21 16, Gypsum Board Assemblies.
	1. Refer to Section 09 21 16, Gypsum Board Assemblies.

	F. Auxiliary Materials:
	F. Auxiliary Materials:
	1. Thresholds:
	1. Thresholds:
	a. Provide sound Group “A” marble with an abrasive hardness of not less than 10.0 when tested in accordance with ASTM C241.
	a. Provide sound Group “A” marble with an abrasive hardness of not less than 10.0 when tested in accordance with ASTM C241.
	b. Provide beige colored, honed marble, complying with ASTM C503, for thresholds, where shown.
	b. Provide beige colored, honed marble, complying with ASTM C503, for thresholds, where shown.

	2. Metal Lath: ASTM C847, galvanized expanded metal lath, 3.4 pounds per square yard.
	2. Metal Lath: ASTM C847, galvanized expanded metal lath, 3.4 pounds per square yard.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Reinforcing Wire Fabric: Provide one of the following complying with ASTM A82 and ASTM A185.
	3. Reinforcing Wire Fabric: Provide one of the following complying with ASTM A82 and ASTM A185.
	a.
	a.
	a.
	a.
	a.
	a.
	a. Two-inch by two-inch mesh, 16/16 wire.
	a. Two-inch by two-inch mesh, 16/16 wire.
	b. Three-inch by three-inch mesh, 13/13 wire.
	b. Three-inch by three-inch mesh, 13/13 wire.
	c. 1.5-inch by two-inch mesh, 16/13 wire.
	c. 1.5-inch by two-inch mesh, 16/13 wire.

	1.
	1.
	1.
	1.
	1.
	1.
	4. Cleavage Membrane: Provide polyethylene sheeting, four mils thick, complying with ASTM C171.
	4. Cleavage Membrane: Provide polyethylene sheeting, four mils thick, complying with ASTM C171.
	5. Burlap or Cheese Cloth: Provide to keep drainage layer free of mortar from mortar bed installation Work.
	5. Burlap or Cheese Cloth: Provide to keep drainage layer free of mortar from mortar bed installation Work.
	6. Expansion Joints: Provide expansion joint materials in accordance with TCNA Handbook for Ceramic Tile Installation and applicable ANSI installation standards. Provide expansion joint assemblies with neoprene filler between metal flanges.
	6. Expansion Joints: Provide expansion joint materials in accordance with TCNA Handbook for Ceramic Tile Installation and applicable ANSI installation standards. Provide expansion joint assemblies with neoprene filler between metal flanges.
	6. Expansion Joints: Provide expansion joint materials in accordance with TCNA Handbook for Ceramic Tile Installation and applicable ANSI installation standards. Provide expansion joint assemblies with neoprene filler between metal flanges.
	1.
	1.
	1.
	1.
	1.
	1.
	7. Metal Edge Strip: Provide stainless steel metal edge strip with integral provisions for anchorage to substrate for transition between ceramic tile and other floor materials.
	7. Metal Edge Strip: Provide stainless steel metal edge strip with integral provisions for anchorage to substrate for transition between ceramic tile and other floor materials.
	8. Temporary Protective Coating: Provide petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with melting point of 120 degrees F to 140 degrees F in compliance with ASTM C87, formulated to protect exposed ceramic ti...
	8. Temporary Protective Coating: Provide petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with melting point of 120 degrees F to 140 degrees F in compliance with ASTM C87, formulated to protect exposed ceramic ti...
	9. Ceramic Tile Cleaner: Neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, and recommended for cleaning ceramic tile and modified portland-cement materials by the tile and grout manufacturers.
	9. Ceramic Tile Cleaner: Neutral cleaner capable of removing soil and residue without harming tile and grout surfaces, and recommended for cleaning ceramic tile and modified portland-cement materials by the tile and grout manufacturers.
	10. Sealants: Refer to Section 07 92 00, Joint Sealants.
	10. Sealants: Refer to Section 07 92 00, Joint Sealants.
	11. Water: Clean and potable.
	11. Water: Clean and potable.


	2.3   MIXES
	2.3   MIXES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Setting Bed Cement Mortar:
	A. Setting Bed Cement Mortar:
	1. Provide latex-portland cement setting bed mortar mixed in accordance with ANSI A108.1 and manufacturer’s written specifications.
	1. Provide latex-portland cement setting bed mortar mixed in accordance with ANSI A108.1 and manufacturer’s written specifications.
	2. Machine-mix in mortar Supplier-approved mixer in which quantity of water is accurately and uniformly controlled.
	2. Machine-mix in mortar Supplier-approved mixer in which quantity of water is accurately and uniformly controlled.
	3. Add only sufficient water to produce workable mix allowing for maximum compaction during tamping of mortar bed.
	3. Add only sufficient water to produce workable mix allowing for maximum compaction during tamping of mortar bed.

	B. For mixing of bond coats, grouts, and similar materials, comply with manufacturer’s instructions and applicable ANSI reference standards using in this Section.
	B. For mixing of bond coats, grouts, and similar materials, comply with manufacturer’s instructions and applicable ANSI reference standards using in this Section.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Examine the substrates to receive mortar bed and ceramic tile and conditions under which the ceramic tile Work will be performed. Notify ENGINEER in writing of unsatisfactory tolerances that exceed specified limits in other work adjoining the ceram...
	A. Examine the substrates to receive mortar bed and ceramic tile and conditions under which the ceramic tile Work will be performed. Notify ENGINEER in writing of unsatisfactory tolerances that exceed specified limits in other work adjoining the ceram...
	B. Comply with recommendations for condition and inspection of surfaces, including tolerances, contained in the “Forward” and “General Requirements” of ANSI Specifications for the Installation of Ceramic Tile.
	B. Comply with recommendations for condition and inspection of surfaces, including tolerances, contained in the “Forward” and “General Requirements” of ANSI Specifications for the Installation of Ceramic Tile.
	B. Comply with recommendations for condition and inspection of surfaces, including tolerances, contained in the “Forward” and “General Requirements” of ANSI Specifications for the Installation of Ceramic Tile.

	3.2   PREPARATION
	3.2   PREPARATION
	A.
	A.
	A.
	A.
	A.
	A.
	A. Prepare and cure substrates in accordance with ANSI A108.1, setting bed mortar manufacturer’s recommendations, TCNA recommendations, and installation methods in applicable ANSI reference standards used in this Section.
	A. Prepare and cure substrates in accordance with ANSI A108.1, setting bed mortar manufacturer’s recommendations, TCNA recommendations, and installation methods in applicable ANSI reference standards used in this Section.
	1. Remove substances that are incompatible with ceramic tile setting materials by using terrazzo grinder, drum sander, or polishing machine equipped with heavy-duty wire brush.
	1. Remove substances that are incompatible with ceramic tile setting materials by using terrazzo grinder, drum sander, or polishing machine equipped with heavy-duty wire brush.

	B. Provide structurally sound, dry substrate free of ridges and depressions and finished in accordance with installation method specified.
	B. Provide structurally sound, dry substrate free of ridges and depressions and finished in accordance with installation method specified.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Comply with ANSI suggestions for related trade preparations presented in the “Foreword” of ANSI American National Standard Specifications for the Installation of Ceramic Tile.
	C. Comply with ANSI suggestions for related trade preparations presented in the “Foreword” of ANSI American National Standard Specifications for the Installation of Ceramic Tile.
	D. Clean substrate of waxy and oily films and curing compounds.
	D. Clean substrate of waxy and oily films and curing compounds.

	3.3   INSTALLATION
	3.3   INSTALLATION
	A. Install ceramic tiles in accordance with ANSI A108.1 and ANSI A10.20.
	A. Install ceramic tiles in accordance with ANSI A108.1 and ANSI A10.20.
	B. Erection Tolerances:
	B. Erection Tolerances:
	1. Limit out-of-plane variation of ceramic tile floor to 1/4-inch in 20 feet.
	1. Limit out-of-plane variation of ceramic tile floor to 1/4-inch in 20 feet.
	2. Limit height offsets (lippage) between individual ceramic tiles to 1/32-inch.
	2. Limit height offsets (lippage) between individual ceramic tiles to 1/32-inch.
	3. Limit joint width variation to plus-or-minus 1/16-inch in 20 feet.
	3. Limit joint width variation to plus-or-minus 1/16-inch in 20 feet.

	C. Ceramic Tile Tolerances:
	C. Ceramic Tile Tolerances:
	1. Comply with ASTM C499.
	1. Comply with ASTM C499.
	2. Determine structural defects in flat tile and trim units in accordance with Appendix of ANSI A137.1.
	2. Determine structural defects in flat tile and trim units in accordance with Appendix of ANSI A137.1.

	A.
	A.
	A.
	A.
	A.
	A.
	D. Install ceramic floor tile and thresholds in accordance with TCNA Handbook for Ceramic Tile Installation, as follows:
	D. Install ceramic floor tile and thresholds in accordance with TCNA Handbook for Ceramic Tile Installation, as follows:
	1. Floor Tile: Handbook method F111, and in accordance with ANSI A108.5, except as otherwise specified.
	1. Floor Tile: Handbook method F111, and in accordance with ANSI A108.5, except as otherwise specified.
	2. Base Cove Alternative: Flush.
	2. Base Cove Alternative: Flush.
	3. Thresholds: Install stone thresholds complying with TCNA, “Handbook for Ceramic Tile Installation” Method TR611-2K.
	3. Thresholds: Install stone thresholds complying with TCNA, “Handbook for Ceramic Tile Installation” Method TR611-2K.

	A.
	A.
	A.
	A.
	A.
	A.
	E. Ceramic Wall Tile: Install ceramic wall tile complying with TCNA, Handbook for Ceramic Tile Installation, as follows:
	E. Ceramic Wall Tile: Install ceramic wall tile complying with TCNA, Handbook for Ceramic Tile Installation, as follows:
	1. Wall Tile: Handbook method W243, and in accordance with ANSI A108.5, except as otherwise specified.
	1. Wall Tile: Handbook method W243, and in accordance with ANSI A108.5, except as otherwise specified.
	1. Wall Tile: Handbook method W243, and in accordance with ANSI A108.5, except as otherwise specified.

	F. Expansion Joints:
	F. Expansion Joints:
	1. Install ceramic tile associated with expansion joints, control joints, and cold-joints in accordance with TCNA Handbook for Ceramic Tile Installation, Method EJ171-2K.
	1. Install ceramic tile associated with expansion joints, control joints, and cold-joints in accordance with TCNA Handbook for Ceramic Tile Installation, Method EJ171-2K.
	2. Provide expansion joints in locations and in manner recommended by TCNA and as shown.
	2. Provide expansion joints in locations and in manner recommended by TCNA and as shown.
	3. Locate openings for expansion joints directly over structural joints in horizontal surfaces, where backing materials change and where ceramic tile Work abuts restraining surfaces such as perimeter walls, curbs, columns, piping, and conduits.
	3. Locate openings for expansion joints directly over structural joints in horizontal surfaces, where backing materials change and where ceramic tile Work abuts restraining surfaces such as perimeter walls, curbs, columns, piping, and conduits.
	4. Width of openings for expansion joints over structural joints shall be at least as wide as corresponding structural joint.
	4. Width of openings for expansion joints over structural joints shall be at least as wide as corresponding structural joint.
	5. Provide interior expansion joints same width as grout joints with minimum size of 1/4-inch.
	5. Provide interior expansion joints same width as grout joints with minimum size of 1/4-inch.
	6. Provide exterior expansion joints of 3/4-inch. Refer to Section 07 95 13, Expansion Joint Cover Assemblies.
	6. Provide exterior expansion joints of 3/4-inch. Refer to Section 07 95 13, Expansion Joint Cover Assemblies.

	G. Provide 95-percent mortar bond coat coverage for each ceramic tile back. Back butter each tile with bond coat or select a notched trowel sized to facilitate proper coverage, key mortar into substrate with flat side of trowel, and comb with notched ...
	G. Provide 95-percent mortar bond coat coverage for each ceramic tile back. Back butter each tile with bond coat or select a notched trowel sized to facilitate proper coverage, key mortar into substrate with flat side of trowel, and comb with notched ...
	1. Periodically remove and check ceramic tile in presence of ENGINEER to ensure that proper coverage is being attained.
	1. Periodically remove and check ceramic tile in presence of ENGINEER to ensure that proper coverage is being attained.

	H. Extend ceramic tile Work into recesses and under equipment, fixtures, and permanent furniture such as laboratory metal casework, lockers, and shop equipment to form complete covering without interruptions, except as otherwise shown or indicated. Te...
	H. Extend ceramic tile Work into recesses and under equipment, fixtures, and permanent furniture such as laboratory metal casework, lockers, and shop equipment to form complete covering without interruptions, except as otherwise shown or indicated. Te...
	I. Accurately form intersections and returns. Perform cutting and drilling of ceramic tile without marring visible surfaces.
	I. Accurately form intersections and returns. Perform cutting and drilling of ceramic tile without marring visible surfaces.
	J. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight, aligned joints. Cut and ground edges shall be uniform and straight without marring tile faces. Extend ceramic tile half-way under door thresholds. Fit ceramic ...
	J. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight, aligned joints. Cut and ground edges shall be uniform and straight without marring tile faces. Extend ceramic tile half-way under door thresholds. Fit ceramic ...
	A.
	A.
	A.
	K. Jointing Pattern: Unless otherwise shown or indicated, lay ceramic tile in grid pattern. Align joints when adjoining ceramic tile on floor, base, and trim are same size. Lay out ceramic tile Work and center tile fields both directions in each space...
	A.
	A.
	A.
	A.
	A.
	A.
	K. Jointing Pattern: Unless otherwise shown or indicated, lay ceramic tile in grid pattern. Align joints when adjoining ceramic tile on floor, base, and trim are same size. Lay out ceramic tile Work and center tile fields both directions in each space...
	K. Jointing Pattern: Unless otherwise shown or indicated, lay ceramic tile in grid pattern. Align joints when adjoining ceramic tile on floor, base, and trim are same size. Lay out ceramic tile Work and center tile fields both directions in each space...
	L. Grout joints (except control and expansion joints) with specified grout, in accordance with ANSI A108.10.
	L. Grout joints (except control and expansion joints) with specified grout, in accordance with ANSI A108.10.
	1. Dampen tile surfaces with water. Spread grout with a sharp, firm, rubber grout float. Work the grout paste into the joints until completely filled. Use diagonal strokes to pack the tile joints. Ensure that joints are filled and that grout is not br...
	1. Dampen tile surfaces with water. Spread grout with a sharp, firm, rubber grout float. Work the grout paste into the joints until completely filled. Use diagonal strokes to pack the tile joints. Ensure that joints are filled and that grout is not br...
	2. Provide full flush joints for ceramic floor tiles by sprinkling thin layer of dry grout powder over surface immediately after grouting. When grout darkens over joint, buff with burlap, carpet remnant, or cotton rag to pack joint and clean face of t...
	2. Provide full flush joints for ceramic floor tiles by sprinkling thin layer of dry grout powder over surface immediately after grouting. When grout darkens over joint, buff with burlap, carpet remnant, or cotton rag to pack joint and clean face of t...

	M. Protect ceramic tile against damage from high performance grout by coating exposed faces of tile with wax coating to produce a thin, continuous film. Use wax that is compatible with grout and is removable by steaming method approved by tile and gro...
	M. Protect ceramic tile against damage from high performance grout by coating exposed faces of tile with wax coating to produce a thin, continuous film. Use wax that is compatible with grout and is removable by steaming method approved by tile and gro...
	N. Cure ceramic tile Work using materials and techniques recommended by mortar and grout manufacturer and ANSI A108.5.
	N. Cure ceramic tile Work using materials and techniques recommended by mortar and grout manufacturer and ANSI A108.5.
	O. Do not use chipped, cracked, or defaced ceramic tile.
	O. Do not use chipped, cracked, or defaced ceramic tile.
	P. Provide divider strips and accent strips to same depth as finished ceramic tile floor and wall system, including setting bed.
	P. Provide divider strips and accent strips to same depth as finished ceramic tile floor and wall system, including setting bed.

	3.4   ADJUSTMENT AND CLEANING
	3.4   ADJUSTMENT AND CLEANING
	A. Remove grout and mortar from ceramic tile faces and adjoining Work before grout or mortar hardens. Follow grout and mortar manufacturer’s written recommendations for primary and secondary cleaning. Leave ceramic tile clean and free of foreign matter.
	A. Remove grout and mortar from ceramic tile faces and adjoining Work before grout or mortar hardens. Follow grout and mortar manufacturer’s written recommendations for primary and secondary cleaning. Leave ceramic tile clean and free of foreign matter.
	B. Prohibit traffic from using ceramic tile floors for seven days after grouting is completed.
	B. Prohibit traffic from using ceramic tile floors for seven days after grouting is completed.
	C. Before traffic is allowed over finish ceramic tile floors, cover with heavy building paper.
	C. Before traffic is allowed over finish ceramic tile floors, cover with heavy building paper.
	D. Lay board walkways on floors that are to be trucked-over. Provide continuous runways of required width installed over building paper.
	D. Lay board walkways on floors that are to be trucked-over. Provide continuous runways of required width installed over building paper.
	E. Remove protective wax surfacing in accordance with ceramic tile manufacturer’s recommendations.
	E. Remove protective wax surfacing in accordance with ceramic tile manufacturer’s recommendations.
	E. Remove protective wax surfacing in accordance with ceramic tile manufacturer’s recommendations.
	F. Do not acid clean unglazed ceramic tile unless allowed by ceramic tile manufacturer’s printed instructions and, if allowed, do so no earlier than 14 days after grouting. Mild acid cleaners that do not contain muriatic acid will be acceptable if rec...
	F. Do not acid clean unglazed ceramic tile unless allowed by ceramic tile manufacturer’s printed instructions and, if allowed, do so no earlier than 14 days after grouting. Mild acid cleaners that do not contain muriatic acid will be acceptable if rec...
	1. Soak unglazed ceramic tile with water before cleaning with saturated solution of sulfuric acid in room temperature water.
	1. Soak unglazed ceramic tile with water before cleaning with saturated solution of sulfuric acid in room temperature water.
	2. Protect metal and enamel surfaces, and cast iron and vitreous plumbing fixtures, from effects of acid cleaning by coating such items with petroleum jelly.
	2. Protect metal and enamel surfaces, and cast iron and vitreous plumbing fixtures, from effects of acid cleaning by coating such items with petroleum jelly.
	3. Thoroughly flush ceramic tile with water before and after acid cleaning and restore protected surfaces to their original condition.
	3. Thoroughly flush ceramic tile with water before and after acid cleaning and restore protected surfaces to their original condition.

	G. Do not use acid or acid-based cleaners to clean glazed ceramic tile.
	G. Do not use acid or acid-based cleaners to clean glazed ceramic tile.
	H. Remove cracked, broken, unbounded, or damaged ceramic tile and replace with new material.
	H. Remove cracked, broken, unbounded, or damaged ceramic tile and replace with new material.
	I. Protection:
	I. Protection:
	1. Protect adjoining work from the Work of this Section.
	1. Protect adjoining work from the Work of this Section.
	2. Where acid solutions are required to clean surfaces of finished Work, first cover exposed adjoining work to protect adjoining work from possible effect of acid or its fumes.
	2. Where acid solutions are required to clean surfaces of finished Work, first cover exposed adjoining work to protect adjoining work from possible effect of acid or its fumes.
	3. Clean adjoining surfaces soiled by ceramic tile Work.
	3. Clean adjoining surfaces soiled by ceramic tile Work.
	4. Replace adjoining work damaged beyond repair by the Work of this Section.
	4. Replace adjoining work damaged beyond repair by the Work of this Section.

	J. Immediately prior to inspection to determine Substantial Completion, remove protective coverings and wash ceramic tile floors and walls clean.
	J. Immediately prior to inspection to determine Substantial Completion, remove protective coverings and wash ceramic tile floors and walls clean.
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	09 51 13 - Acoustical Panel Ceilings
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	1.1  DESCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install acoustical panel ceilings.  The Work also includes:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install acoustical panel ceilings.  The Work also includes:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Providing openings in acoustical panel ceilings to accommodate the Work under this and other Sections and building into the acoustical panel ceilings all items to be embedded in, or penetrate, acoustical panel ceilings.
	a. Providing openings in acoustical panel ceilings to accommodate the Work under this and other Sections and building into the acoustical panel ceilings all items to be embedded in, or penetrate, acoustical panel ceilings.
	b. Providing openings in acoustical panel ceilings to accommodate the work under other contracts and assisting other contractors in building into the acoustical panel ceilings all items furnished under other contracts that are required to be embedded ...
	b. Providing openings in acoustical panel ceilings to accommodate the work under other contracts and assisting other contractors in building into the acoustical panel ceilings all items furnished under other contracts that are required to be embedded ...

	2. Extent of acoustical panel ceilings is shown.
	2. Extent of acoustical panel ceilings is shown.
	3. Types of products include the following:
	3. Types of products include the following:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Non-directionally textured, ceramic, acoustical panel ceiling tiles.
	a. Non-directionally textured, ceramic, acoustical panel ceiling tiles.
	b. Intermediate-duty, exposed acoustical panel suspension system.
	b. Intermediate-duty, exposed acoustical panel suspension system.
	c. Acoustical sealants.
	c. Acoustical sealants.
	d. Miscellaneous fasteners, clips, hangers, tie-wire and other accessories.
	d. Miscellaneous fasteners, clips, hangers, tie-wire and other accessories.


	B. Coordination:
	B. Coordination:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the acoustical panel ceilings Work.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the acoustical panel ceilings Work.
	2. Coordinate furnishing and installing products for maintaining the fire-resistance-rating of ceiling construction at perimeters and penetrations where built-in and recessed items and transitions with other building components occur in the acoustical...
	2. Coordinate furnishing and installing products for maintaining the fire-resistance-rating of ceiling construction at perimeters and penetrations where built-in and recessed items and transitions with other building components occur in the acoustical...

	A.
	A.
	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 07 21 05, Building Insulation.
	1. Section 07 21 05, Building Insulation.
	2. Section 07 92 00, Joint Sealants.
	2. Section 07 92 00, Joint Sealants.


	1.1
	1.1
	1.2  REFERENCES
	1.2  REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM A 153/A 153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	a. ASTM A 153/A 153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	a. ASTM A 153/A 153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	b. ASTM A 366/A 366M, Specification for Commercial Steel Sheet, Carbon, (0.15 maximum percent) Cold-Rolled.
	b. ASTM A 366/A 366M, Specification for Commercial Steel Sheet, Carbon, (0.15 maximum percent) Cold-Rolled.
	c. ASTM A 510, Specification for General Requirements for Wire Rods and Coarse Round Wire,
	c. ASTM A 510, Specification for General Requirements for Wire Rods and Coarse Round Wire,
	d. ASTM A 641/A 641M, Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
	d. ASTM A 641/A 641M, Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
	e. ASTM B 221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	e. ASTM B 221, Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	f. ASTM C 423, Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	f. ASTM C 423, Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	g. ASTM C 635, Specification for the Manufacture, Performance, and Testing of Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings.
	g. ASTM C 635, Specification for the Manufacture, Performance, and Testing of Metal Suspension Systems for Acoustical Tile and Lay-In Panel Ceilings.
	h. ASTM C 636, Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels.
	h. ASTM C 636, Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels.
	i. ASTM C 834, Specification for Latex Sealants.
	i. ASTM C 834, Specification for Latex Sealants.
	j. ASTM E 84, Test Method for Surface Burning Characteristics of Building Materials.
	j. ASTM E 84, Test Method for Surface Burning Characteristics of Building Materials.
	k. ASTM E 119, Test Methods for Fire Tests of Building Construction and Materials.
	k. ASTM E 119, Test Methods for Fire Tests of Building Construction and Materials.
	l. ASTM E 413, Classification for Rating Sound Insulation.
	l. ASTM E 413, Classification for Rating Sound Insulation.
	m. ASTM E 488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	m. ASTM E 488, Test Methods for Strength of Anchors in Concrete and Masonry Elements.
	n. ASTM E 580, Practice for Application of Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels in Areas Requiring Seismic Restraint.
	n. ASTM E 580, Practice for Application of Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels in Areas Requiring Seismic Restraint.
	o. ASTM E 795, Practice for Mounting Test Specimens During Sound Absorption Tests.
	o. ASTM E 795, Practice for Mounting Test Specimens During Sound Absorption Tests.
	p. ASTM E 1264, Classification for Acoustical Ceiling Products.
	p. ASTM E 1264, Classification for Acoustical Ceiling Products.
	q. ASTM E 1414, Test Method for Airborne Sound Attenuation Between Rooms Sharing a Common Ceiling Plenum.
	q. ASTM E 1414, Test Method for Airborne Sound Attenuation Between Rooms Sharing a Common Ceiling Plenum.
	r. ASTM E 1477, Test Method for Luminous Reflectance Factor of Acoustical Materials by Use of Integrating-Sphere Reflectometers.
	r. ASTM E 1477, Test Method for Luminous Reflectance Factor of Acoustical Materials by Use of Integrating-Sphere Reflectometers.
	s. ASTM F 593, Specification for Stainless Steel Bolts, Hex Cap Screws and Studs.
	s. ASTM F 593, Specification for Stainless Steel Bolts, Hex Cap Screws and Studs.
	t. ASTM F 594, Specification for Stainless Steel Nuts.
	t. ASTM F 594, Specification for Stainless Steel Nuts.

	2. Architectural Metal Products Division of the National Association of Architectural Metal Manufacturers, (AMP).
	2. Architectural Metal Products Division of the National Association of Architectural Metal Manufacturers, (AMP).
	a. AMP, 501, Finishes for Aluminum.
	a. AMP, 501, Finishes for Aluminum.

	3. Ceiling and Interior Systems Construction Association, (CISCA).
	3. Ceiling and Interior Systems Construction Association, (CISCA).
	a. CISCA, Acoustical Ceilings: Use and Practice.
	a. CISCA, Acoustical Ceilings: Use and Practice.
	b. CISCA, Ceiling Systems Handbook.
	b. CISCA, Ceiling Systems Handbook.

	4. Underwriters' Laboratories, Inc., (UL).
	4. Underwriters' Laboratories, Inc., (UL).
	a. UL, Fire Resistance Directory.
	a. UL, Fire Resistance Directory.



	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	A. Installer's Qualifications:
	A. Installer's Qualifications:
	1. Engage a single installer regularly performing installation of acoustical panel ceilings with documented skill and successful experience in the installation of the types of materials required; and who agrees to employee only tradesmen who are train...
	1. Engage a single installer regularly performing installation of acoustical panel ceilings with documented skill and successful experience in the installation of the types of materials required; and who agrees to employee only tradesmen who are train...
	2. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	2. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	a. Names and telephone numbers of owners, architects or engineers responsible for projects.
	a. Names and telephone numbers of owners, architects or engineers responsible for projects.
	b. Approximate contract cost of the acoustical panel ceilings.
	b. Approximate contract cost of the acoustical panel ceilings.
	c. Amount of area installed.
	c. Amount of area installed.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Testing Agency Qualifications: The independent testing agency shall demonstrate to ENGINEER’S satisfaction, based on evaluation of criteria submitted by testing agency, that it has the experience and capability to satisfactorily conduct the testing...
	B. Testing Agency Qualifications: The independent testing agency shall demonstrate to ENGINEER’S satisfaction, based on evaluation of criteria submitted by testing agency, that it has the experience and capability to satisfactorily conduct the testing...
	A.
	A.
	A.
	A.
	A.
	A.
	C. Regulatory Requirements:
	C. Regulatory Requirements:
	1. Wherever a fire-resistance-rated construction assembly classification is shown or scheduled that includes acoustical panel ceiling assemblies (2-hour, 1-hour and similar designations), provide components complying with the applicable requirements ...
	1. Wherever a fire-resistance-rated construction assembly classification is shown or scheduled that includes acoustical panel ceiling assemblies (2-hour, 1-hour and similar designations), provide components complying with the applicable requirements ...
	2. UL Compliance: Comply with UL’s “Fire Resistance Directory”, for applicable fire-resistant construction systems.
	2. UL Compliance: Comply with UL’s “Fire Resistance Directory”, for applicable fire-resistant construction systems.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Size anchorage devices for ceiling hangers for three times supported load, except size direct-pull concrete inserts for five times supported load, for structural classification specified, complying with ASTM C 635, Table 1, Direct Hung, unless more...
	3. Size anchorage devices for ceiling hangers for three times supported load, except size direct-pull concrete inserts for five times supported load, for structural classification specified, complying with ASTM C 635, Table 1, Direct Hung, unless more...
	4. Attachment Devices: Size internal attachment devices within suspended ceiling system for five times the design load indicated in ASTM C 635, Table 1, Direct Hung.
	4. Attachment Devices: Size internal attachment devices within suspended ceiling system for five times the design load indicated in ASTM C 635, Table 1, Direct Hung.

	D. Source Quality Control:
	D. Source Quality Control:
	1. Furnish all components of each acoustical panel ceiling system from a single manufacturer and from a single supplier with adequate resources to provide products of consistent performance characteristics, physical properties and appearance, without ...
	1. Furnish all components of each acoustical panel ceiling system from a single manufacturer and from a single supplier with adequate resources to provide products of consistent performance characteristics, physical properties and appearance, without ...

	E. Mock-Ups:
	E. Mock-Ups:
	1. Before proceeding with final purchase of materials and installation of acoustical panel ceiling systems, but after ENGINEER'S acceptance of Samples and Shop Drawings, install 100 square foot samples of each type of acoustical panel ceiling system, ...
	1. Before proceeding with final purchase of materials and installation of acoustical panel ceiling systems, but after ENGINEER'S acceptance of Samples and Shop Drawings, install 100 square foot samples of each type of acoustical panel ceiling system, ...
	1. Before proceeding with final purchase of materials and installation of acoustical panel ceiling systems, but after ENGINEER'S acceptance of Samples and Shop Drawings, install 100 square foot samples of each type of acoustical panel ceiling system, ...
	2. Incorporate materials and methods of installation that are identical to Project requirements.
	2. Incorporate materials and methods of installation that are identical to Project requirements.
	3. Obtain ENGINEER'S acceptance of visual qualities of mock-up before start of acoustical panel ceiling Work.  Retain and protect mock-up during construction as a standard for judging completed acoustical panel ceiling.  Do not alter or remove approve...
	3. Obtain ENGINEER'S acceptance of visual qualities of mock-up before start of acoustical panel ceiling Work.  Retain and protect mock-up during construction as a standard for judging completed acoustical panel ceiling.  Do not alter or remove approve...
	4. Build as many mock-ups as required to obtain ENGINEER'S acceptance.  Disassemble rejected mock-ups and remove all components from Site.  Do not incorporate rejected mock-up components into the Work.  Accepted mock-up may be incorporated into the fi...
	4. Build as many mock-ups as required to obtain ENGINEER'S acceptance.  Disassemble rejected mock-ups and remove all components from Site.  Do not incorporate rejected mock-up components into the Work.  Accepted mock-up may be incorporated into the fi...
	5. Acoustical panel ceiling Work that proceeds without approved mock-ups shall be stopped, and mock-ups prepared for ENGINEER’S acceptance.
	5. Acoustical panel ceiling Work that proceeds without approved mock-ups shall be stopped, and mock-ups prepared for ENGINEER’S acceptance.
	6. Acoustical panel ceilings that do not meet the standard of workmanship on the accepted mock-up shall be removed and replaced with new material.
	6. Acoustical panel ceilings that do not meet the standard of workmanship on the accepted mock-up shall be removed and replaced with new material.


	1.4  SUBMITTALS
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a. Copies of manufacturer's product specifications and installation instructions for each acoustical ceiling material required, and for each suspension system.  Include certified laboratory test reports and other data as required to show compliance w...
	a. Copies of manufacturer's product specifications and installation instructions for each acoustical ceiling material required, and for each suspension system.  Include certified laboratory test reports and other data as required to show compliance w...
	b. Include manufacturer's recommendations for cleaning and refinishing acoustical units, including precautions against materials and methods, which may be detrimental to finishes and acoustical performances.
	b. Include manufacturer's recommendations for cleaning and refinishing acoustical units, including precautions against materials and methods, which may be detrimental to finishes and acoustical performances.

	2. Reflected ceiling plans of suspension systems, showing hanger, anchor and acoustical panel locations, drawn to a scale of 1/4-inch equal to 1 foot-0 inch, and details of all transitions of acoustical panels with other items such as light fixtures, ...
	2. Reflected ceiling plans of suspension systems, showing hanger, anchor and acoustical panel locations, drawn to a scale of 1/4-inch equal to 1 foot-0 inch, and details of all transitions of acoustical panels with other items such as light fixtures, ...
	a. Show and coordinate locations of ceiling-mounted items, automatic fire suppression system sprinkler heads, speakers, and penetrations for other items of Work that are to be coordinated with the ceiling, and show framing and support details for Work...
	a. Show and coordinate locations of ceiling-mounted items, automatic fire suppression system sprinkler heads, speakers, and penetrations for other items of Work that are to be coordinated with the ceiling, and show framing and support details for Work...
	b. Complete information on all anchors and supports indicating maximum resistance to tension, in compliance with performance criteria specified.
	b. Complete information on all anchors and supports indicating maximum resistance to tension, in compliance with performance criteria specified.

	3. Samples:
	3. Samples:
	a. Full size samples for each acoustical panel specified.  Samples shall show the full range of exposed color and texture to be expected in the completed Work.
	a. Full size samples for each acoustical panel specified.  Samples shall show the full range of exposed color and texture to be expected in the completed Work.
	b. 12-inch long samples of each exposed runner and molding.
	b. 12-inch long samples of each exposed runner and molding.
	c. ENGINEER'S review will be for color and texture only.  Compliance with other requirements is the responsibility of CONTRACTOR.
	c. ENGINEER'S review will be for color and texture only.  Compliance with other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Test Reports:
	1. Test Reports:
	a. Certify compliance with ASTM C 635 and other specified requirements, and indicate structural classification of each type of suspension system.
	a. Certify compliance with ASTM C 635 and other specified requirements, and indicate structural classification of each type of suspension system.
	b. Evidence of acoustical panel ceiling system’s compliance with requirements of governing authorities having jurisdiction at the Site.
	b. Evidence of acoustical panel ceiling system’s compliance with requirements of governing authorities having jurisdiction at the Site.
	a.
	a.
	a.
	a.
	a.
	a.
	c. Certified field quality control test reports for required anchor performance tests.
	c. Certified field quality control test reports for required anchor performance tests.

	2. Qualifications Statements:
	2. Qualifications Statements:
	a. Installer.
	a. Installer.
	b. Testing laboratory.
	b. Testing laboratory.



	1.5  DELIVERY, STORAGE AND HANDLING
	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded, in ample time to prevent delay of that Work.
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices which are to be embedded, in ample time to prevent delay of that Work.
	2. Deliver accepted materials in original, unopened, undamaged, protective packaging, with manufacturer's and testing and inspection agencies labels accurately indicating brand name, pattern, size, thickness and fire-resistance-rating of packaged mate...
	2. Deliver accepted materials in original, unopened, undamaged, protective packaging, with manufacturer's and testing and inspection agencies labels accurately indicating brand name, pattern, size, thickness and fire-resistance-rating of packaged mate...
	3. All markings and labels shall be legible and intact.
	3. All markings and labels shall be legible and intact.
	4. Inspect acoustical panel ceiling materials and reject components differing from accepted Samples and Shop Drawings.  Immediately remove rejected components from the Site and do not incorporate into the Work.
	4. Inspect acoustical panel ceiling materials and reject components differing from accepted Samples and Shop Drawings.  Immediately remove rejected components from the Site and do not incorporate into the Work.
	5. Handle materials in a manner that avoids chipping edges or damaging units in any way and as recommended by manufacturer’s approved installation recommendations and the recommendations of specified standards.
	5. Handle materials in a manner that avoids chipping edges or damaging units in any way and as recommended by manufacturer’s approved installation recommendations and the recommendations of specified standards.

	B. Storage and Protection:
	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store materials in a fully enclosed space where they will be protected against damage and constantly within limits of manufacturer’s written recommended environmental conditions.
	2. Store materials in a fully enclosed space where they will be protected against damage and constantly within limits of manufacturer’s written recommended environmental conditions.
	2. Store materials in a fully enclosed space where they will be protected against damage and constantly within limits of manufacturer’s written recommended environmental conditions.
	3. Store materials in original protective packaging to prevent soiling, physical damage or wetting.
	3. Store materials in original protective packaging to prevent soiling, physical damage or wetting.
	4. Store cartons open at each end to stabilize moisture content and temperature.
	4. Store cartons open at each end to stabilize moisture content and temperature.

	C. Acceptance at Site:
	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace loss and repair damage to new condition in a...


	1.6  JOB CONDITIONS
	1.6  JOB CONDITIONS
	A. Environmental Requirements:
	A. Environmental Requirements:
	1. Before installing acoustical panels permit them to reach room temperature and a stabilized moisture content.
	1. Before installing acoustical panels permit them to reach room temperature and a stabilized moisture content.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Do not install interior acoustical panel ceilings until the space has been enclosed and is weathertight, and until installation of moisture-bearing material in the space has been completed and the space is nominally dry, and until ambient condition...
	2. Do not install interior acoustical panel ceilings until the space has been enclosed and is weathertight, and until installation of moisture-bearing material in the space has been completed and the space is nominally dry, and until ambient condition...

	B. Scheduling:
	B. Scheduling:
	1. Do not begin installation of acoustical panel ceilings until all Work above ceilings has been completed and accepted by ENGINEER.
	1. Do not begin installation of acoustical panel ceilings until all Work above ceilings has been completed and accepted by ENGINEER.
	2. Furnish cast-in-place, and built-in-place anchors and their locations, to other trades for installation well in advance of time needed for coordinating locations of acoustical panel ceiling supports with other Work that must share plenum area above...
	2. Furnish cast-in-place, and built-in-place anchors and their locations, to other trades for installation well in advance of time needed for coordinating locations of acoustical panel ceiling supports with other Work that must share plenum area above...


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.7  EXTRA MATERIALS
	1.7  EXTRA MATERIALS
	A. Extra Materials:
	A. Extra Materials:
	1. At time of completing the installation, deliver stock of extra material and store in a secure area at the Site as directed by OWNER.  Furnish full-size units, packaged with protective covering for storage, and identified with appropriate labels.
	1. At time of completing the installation, deliver stock of extra material and store in a secure area at the Site as directed by OWNER.  Furnish full-size units, packaged with protective covering for storage, and identified with appropriate labels.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Acoustical Panels: Furnish an amount equal to two percent of the amount installed, or at least one full package of acoustical panels.
	2. Acoustical Panels: Furnish an amount equal to two percent of the amount installed, or at least one full package of acoustical panels.
	3. Do not provide partial packages of materials.  Round-up quantities to furnish only complete, unopened and undamaged packages; with legible labels accurately representing contents of package indicating compliance with approved Samples and Shop Drawi...
	3. Do not provide partial packages of materials.  Round-up quantities to furnish only complete, unopened and undamaged packages; with legible labels accurately representing contents of package indicating compliance with approved Samples and Shop Drawi...
	4. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials to be used on this Project, with calculations establishing quantity of extra materials to be furnished to OWNER.
	4. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials to be used on this Project, with calculations establishing quantity of extra materials to be furnished to OWNER.



	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	2.1  SYSTEM PERFORMANCE
	A. Performance Criteria:
	A. Performance Criteria:
	1. General:
	1. General:
	a. Standards: Provide manufacturer’s standard acoustical panel ceiling systems that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light deflections.
	a. Standards: Provide manufacturer’s standard acoustical panel ceiling systems that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light deflections.
	b. References: In general, the recommendations of CISCA, “Acoustical Ceilings: Use and Practice” shall be considered part of this Section, unless otherwise specified.
	b. References: In general, the recommendations of CISCA, “Acoustical Ceilings: Use and Practice” shall be considered part of this Section, unless otherwise specified.
	c. Standards for Terminology and Performance: Applicable publications by the Ceiling and Interior Systems Construction Association (CISCA), including “Ceiling Systems Handbook” and ASTM C 635.
	c. Standards for Terminology and Performance: Applicable publications by the Ceiling and Interior Systems Construction Association (CISCA), including “Ceiling Systems Handbook” and ASTM C 635.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Noise Reduction Coefficient (NRC): The average of sound absorption coefficients when tested in accordance with ASTM C 423 for a specification range of ten points, for middle frequencies of 250, 500, 1000, and 2000 Hertz with face of test specimen m...
	2. Noise Reduction Coefficient (NRC): The average of sound absorption coefficients when tested in accordance with ASTM C 423 for a specification range of ten points, for middle frequencies of 250, 500, 1000, and 2000 Hertz with face of test specimen m...
	a. NRC Rating: Range of 0.50, except as otherwise specified.
	a. NRC Rating: Range of 0.50, except as otherwise specified.

	1.
	1.
	1.
	1.
	1.
	1.
	3. Ceiling Attenuation Class: Provide acoustical panel ceilings that have been tested for sound transmission loss through the acoustical tile ceiling, determined in accordance with ASTM E 1414 and ASTM E 413.  Provide not less than the following:
	3. Ceiling Attenuation Class: Provide acoustical panel ceilings that have been tested for sound transmission loss through the acoustical tile ceiling, determined in accordance with ASTM E 1414 and ASTM E 413.  Provide not less than the following:
	a. CAC Class: 40, for Mounting Type E-400.
	a. CAC Class: 40, for Mounting Type E-400.



	2.2  CEILING PANELS
	2.2  CEILING PANELS
	A. General: Unless otherwise specified, provide standard lay-in panels of the type selected by ENGINEER.  Provide sizes shown on reflected ceiling plans or, if not otherwise shown, 24-inch by 48-inch grid-size panels.
	A. General: Unless otherwise specified, provide standard lay-in panels of the type selected by ENGINEER.  Provide sizes shown on reflected ceiling plans or, if not otherwise shown, 24-inch by 48-inch grid-size panels.
	B. Acoustical Panels:
	B. Acoustical Panels:
	1. Mineral Fiber Acoustical Panels: Provide units not less than 3/4-inch thick and of density not less than 1.25 pounds per square foot, medium-coarse non-directional texture, NRC 0.50 to 0.60, STC 35-39, light reflectance over 67 percent. [1]
	1. Mineral Fiber Acoustical Panels: Provide units not less than 3/4-inch thick and of density not less than 1.25 pounds per square foot, medium-coarse non-directional texture, NRC 0.50 to 0.60, STC 35-39, light reflectance over 67 percent. [1]
	2. Surface Finish: Factory-applied white vinyl latex paint.
	2. Surface Finish: Factory-applied white vinyl latex paint.
	3. Product and Manufacturer: Provide one of the following:
	3. Product and Manufacturer: Provide one of the following:
	a. Cirrus Tegulant beveled edge by Armstrong World Industries, Inc.
	a. Cirrus Tegulant beveled edge by Armstrong World Industries, Inc.
	b. Frost shadow line tapered edge by USG.
	b. Frost shadow line tapered edge by USG.
	c. Or equal.
	c. Or equal.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  CEILING SUSPENSION SYSTEMS
	2.3  CEILING SUSPENSION SYSTEMS
	A. General: Comply with ASTM C 635, as applicable to the type of suspension system required for the type of acoustical panel ceiling units specified.
	A. General: Comply with ASTM C 635, as applicable to the type of suspension system required for the type of acoustical panel ceiling units specified.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Structural Class, Heavy-Duty System (Direct Hung): 16 pounds per linear foot of main runners, minimum.
	1. Structural Class, Heavy-Duty System (Direct Hung): 16 pounds per linear foot of main runners, minimum.
	a. Main Runners: 0.020-inch thick metal, minimum.
	a. Main Runners: 0.020-inch thick metal, minimum.
	b. Cross Tees: 0.020-inch thick metal, minimum.
	b. Cross Tees: 0.020-inch thick metal, minimum.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Exposed Suspension System: Manufacturer's standard, 5/16-inch wide by 1-1/2-inch high exposed runners, cross-runners and accessories, with exposed cross runners stepped to lay flush with main runners; manufactured from hot-dipped galvanized G90, co...
	B. Exposed Suspension System: Manufacturer's standard, 5/16-inch wide by 1-1/2-inch high exposed runners, cross-runners and accessories, with exposed cross runners stepped to lay flush with main runners; manufactured from hot-dipped galvanized G90, co...
	1.
	1.
	1.
	1.
	1.
	1.
	1. Finish of Exposed Members: Provide uniform factory-applied finish on exposed surfaces of ceiling suspension system including moldings, trim and accessories.
	1. Finish of Exposed Members: Provide uniform factory-applied finish on exposed surfaces of ceiling suspension system including moldings, trim and accessories.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	a. Finish: Manufacturer's standard baked enamel finish, white, unless otherwise selected by ENGINEER.
	a. Finish: Manufacturer's standard baked enamel finish, white, unless otherwise selected by ENGINEER.
	b. Finish: Natural color anodized aluminum, 0.4-mil coating, NAAMM AA-C22A31.
	b. Finish: Natural color anodized aluminum, 0.4-mil coating, NAAMM AA-C22A31.


	A.
	A.
	A.
	A.
	A.
	A.
	C. Products and Manufacturers: Provide one of the following:
	C. Products and Manufacturers: Provide one of the following:
	1. 1200 System and Fire Front 1250 Direct Hung Suspension Systems by Chicago Metallic Corporation.
	1. 1200 System and Fire Front 1250 Direct Hung Suspension Systems by Chicago Metallic Corporation.
	2. Or equal.
	2. Or equal.


	2.4  MISCELLANEOUS MATERIALS
	2.4  MISCELLANEOUS MATERIALS
	A. Hangers:
	A. Hangers:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Wire Hangers: Galvanized, soft-temper steel wire complying with ASTM A 641/A 641M, Class C zinc coating, pre-stretched; bare steel diameter of 8-gauge (0.162-inch).
	1. Wire Hangers: Galvanized, soft-temper steel wire complying with ASTM A 641/A 641M, Class C zinc coating, pre-stretched; bare steel diameter of 8-gauge (0.162-inch).
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Anchors:
	2. Anchors:
	a. Provide built in place anchors abricated from stainless steel components complying with ASTM F 593 and ASTM F 594, Group 1, alloy Type 316 for bolts, and anchors with holes or loops for attaching hangers.
	a. Provide built in place anchors abricated from stainless steel components complying with ASTM F 593 and ASTM F 594, Group 1, alloy Type 316 for bolts, and anchors with holes or loops for attaching hangers.
	b. Comply with ASTM E 488 for concrete inserts, clips, bolts, screws and other devices applicable to the indicated method of structural anchorage for acoustical panel ceiling hangers.
	b. Comply with ASTM E 488 for concrete inserts, clips, bolts, screws and other devices applicable to the indicated method of structural anchorage for acoustical panel ceiling hangers.
	b. Comply with ASTM E 488 for concrete inserts, clips, bolts, screws and other devices applicable to the indicated method of structural anchorage for acoustical panel ceiling hangers.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Hold-Down Clips for Non-Fire-Resistance-Rated Ceilings: For interior ceilings consisting of acoustical panels weighing less than one pound per square foot, provide hold-down clips spaced 2 foot-0 inches on centers on all cross tees.
	B. Hold-Down Clips for Non-Fire-Resistance-Rated Ceilings: For interior ceilings consisting of acoustical panels weighing less than one pound per square foot, provide hold-down clips spaced 2 foot-0 inches on centers on all cross tees.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Sheet Metal Edge Molding and Trim: Type and profile shown, or if not shown, manufacturer's standard metal channel molding for edges and penetrations that fit acoustical panel edge details and suspension systems specified; formed from commercial gr...
	C. Sheet Metal Edge Molding and Trim: Type and profile shown, or if not shown, manufacturer's standard metal channel molding for edges and penetrations that fit acoustical panel edge details and suspension systems specified; formed from commercial gr...
	1. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member.
	1. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same depth and width as that formed between edge of panel and flange at exposed suspension member.
	2. For circular penetrations in ceiling, provide shop-fabricated edge moldings fabricated to diameter required to fit penetrations exactly.
	2. For circular penetrations in ceiling, provide shop-fabricated edge moldings fabricated to diameter required to fit penetrations exactly.
	1.
	1.
	1.
	1.
	1.
	1.
	3. For narrow-face suspension systems, provide suspension system and manufacturer’s standard edge moldings that match width and configuration of exposed runners.
	3. For narrow-face suspension systems, provide suspension system and manufacturer’s standard edge moldings that match width and configuration of exposed runners.

	D. Extruded Aluminum Edge Molding and Trim: Type and profile shown, or if not shown, manufacturer's standard extruded aluminum molding for edges and penetrations that fit acoustical panel edge details and suspension systems specified; including splice...
	D. Extruded Aluminum Edge Molding and Trim: Type and profile shown, or if not shown, manufacturer's standard extruded aluminum molding for edges and penetrations that fit acoustical panel edge details and suspension systems specified; including splice...
	1. Aluminum Alloy: 6063-T5 complying with ASTM B 221.
	1. Aluminum Alloy: 6063-T5 complying with ASTM B 221.
	2. Finish of Exposed Members: Provide the following finish for all edge moldings and trim components:
	2. Finish of Exposed Members: Provide the following finish for all edge moldings and trim components:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Finish: Manufacturer's standard baked enamel finish, white, unless otherwise selected by ENGINEER.
	a. Finish: Manufacturer's standard baked enamel finish, white, unless otherwise selected by ENGINEER.
	b. Finish: Natural color anodized aluminum, 0.4-mil coating; NAAMM AA-C22A31 complying with AMP 501.
	b. Finish: Natural color anodized aluminum, 0.4-mil coating; NAAMM AA-C22A31 complying with AMP 501.


	A.
	A.
	A.
	A.
	A.
	A.
	E. Acoustical Sealant for Exposed and Concealed Joints: Provide a modified acrylic-latex, non-sag, paintable, non-staining, sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints in building co...
	E. Acoustical Sealant for Exposed and Concealed Joints: Provide a modified acrylic-latex, non-sag, paintable, non-staining, sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints in building co...


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1  INSPECTION
	3.1  INSPECTION
	A. CONTRACTOR shall examine the conditions under which the acoustical panel ceiling Work is to be performed and notify ENGINEER, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory conditions have been correcte...
	A. CONTRACTOR shall examine the conditions under which the acoustical panel ceiling Work is to be performed and notify ENGINEER, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory conditions have been correcte...
	A. CONTRACTOR shall examine the conditions under which the acoustical panel ceiling Work is to be performed and notify ENGINEER, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory conditions have been correcte...

	3.2  PREPARATION
	3.2  PREPARATION
	A. Concrete Inserts: Provide inserts for incorporation into formwork.  Furnish layouts for cast-in-place ceiling support anchors whose installation is specified in other Sections.
	A. Concrete Inserts: Provide inserts for incorporation into formwork.  Furnish layouts for cast-in-place ceiling support anchors whose installation is specified in other Sections.
	B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid the use of less-than-half width panels at borders and comply with accepted Shop Drawing layout.
	B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid the use of less-than-half width panels at borders and comply with accepted Shop Drawing layout.

	3.3  INSTALLATION
	3.3  INSTALLATION
	A. General:
	A. General:
	1. As a minimum standard, unless otherwise shown, specified, required by accepted Shop Drawings, or governing authorities having jurisdiction at the Site, install acoustical panel ceilings to comply with CISCA’s “Ceiling System Handbook.”
	1. As a minimum standard, unless otherwise shown, specified, required by accepted Shop Drawings, or governing authorities having jurisdiction at the Site, install acoustical panel ceilings to comply with CISCA’s “Ceiling System Handbook.”
	2. Where acoustical panel ceilings must resist lateral forces, comply with requirements of governing authorities having jurisdiction at the Site and ASTM E 580.
	2. Where acoustical panel ceilings must resist lateral forces, comply with requirements of governing authorities having jurisdiction at the Site and ASTM E 580.

	B. Install suspension systems to comply with ASTM C 636, with hangers supported only from building structural members.  Locate hangers near each end and spaced four feet along each carrying channel or direct-hung runners, unless otherwise shown.
	B. Install suspension systems to comply with ASTM C 636, with hangers supported only from building structural members.  Locate hangers near each end and spaced four feet along each carrying channel or direct-hung runners, unless otherwise shown.
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or ceiling suspension system.
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or ceiling suspension system.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Splay hangers only where required and, if permitted by governing authorities having jurisdiction at the Site for fire-resistance-rated construction assemblies, to miss obstructions and offset resulting horizontal forces by bracing, counter-splaying...
	2. Splay hangers only where required and, if permitted by governing authorities having jurisdiction at the Site for fire-resistance-rated construction assemblies, to miss obstructions and offset resulting horizontal forces by bracing, counter-splaying...
	3. Where width of ducts and other obstructions within ceiling plenum produces hanger spacing that interfere with the location of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the...
	3. Where width of ducts and other obstructions within ceiling plenum produces hanger spacing that interfere with the location of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the...
	1.
	1.
	1.
	1.
	1.
	1.
	4. Secure wire hangers to ceiling suspension members by looping or wire-tying with a minimum of three tight turns, either directly to structure or to inserts, eye screws, clips or other anchorage devices and fasteners that are secure and appropriate f...
	4. Secure wire hangers to ceiling suspension members by looping or wire-tying with a minimum of three tight turns, either directly to structure or to inserts, eye screws, clips or other anchorage devices and fasteners that are secure and appropriate f...
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	5. Do not support ceilings directly from permanent metal forms or floor deck.  Furnish cast-in-place hanger inserts that extend through forms.
	5. Do not support ceilings directly from permanent metal forms or floor deck.  Furnish cast-in-place hanger inserts that extend through forms.
	6. Do not attach hangers to steel deck tabs.
	6. Do not attach hangers to steel deck tabs.
	7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	8. Do not connect or suspend steel framing from ducts, pipes or conduit.
	8. Do not connect or suspend steel framing from ducts, pipes or conduit.
	Sway-brace suspended steel framing with hangers used for support.
	Sway-brace suspended steel framing with hangers used for support.
	9. Space hangers not more than 4 foot-0 inches on centers along each member, supported directly from hangers and provide hangers not more than 8-inches from ends of each member.
	9. Space hangers not more than 4 foot-0 inches on centers along each member, supported directly from hangers and provide hangers not more than 8-inches from ends of each member.
	10. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from structural members as required for hangers, without attaching top permanent metal forms, steel deck, or steel deck tabs.  ...
	10. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from structural members as required for hangers, without attaching top permanent metal forms, steel deck, or steel deck tabs.  ...
	11. Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	11. Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.

	C. Arrange acoustical panels and orient directionally-patterned panels in the manner shown on accepted Shop Drawings.
	C. Arrange acoustical panels and orient directionally-patterned panels in the manner shown on accepted Shop Drawings.
	1. Install acoustical panels in coordination with suspension system, with edges concealed by support of suspension members.
	1. Install acoustical panels in coordination with suspension system, with edges concealed by support of suspension members.
	2. Install acoustical panels with pattern running in one direction.
	2. Install acoustical panels with pattern running in one direction.
	3. For reveal-edged panels on suspension system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	3. For reveal-edged panels on suspension system runners, install panels with bottom of reveal in firm contact with top surface of runner flanges.
	4. Install acoustical panels with undamaged edges and fitted accurately into suspension system runners and edge moldings.
	4. Install acoustical panels with undamaged edges and fitted accurately into suspension system runners and edge moldings.
	5. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	5. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	6. Install hold-down clips in areas shown, and in areas where required by governing authorities having jurisdiction at the Site, or for fire-resistance-ratings; space as recommended by panel manufacturer, unless otherwise specified.
	6. Install hold-down clips in areas shown, and in areas where required by governing authorities having jurisdiction at the Site, or for fire-resistance-ratings; space as recommended by panel manufacturer, unless otherwise specified.

	D. Install edge moldings and trim of the type shown at edges of each acoustical ceiling area, and at locations where edge of units would otherwise be exposed after completion of the Work.
	D. Install edge moldings and trim of the type shown at edges of each acoustical ceiling area, and at locations where edge of units would otherwise be exposed after completion of the Work.
	1. Sealant Bed: Apply acoustical sealant in a continuous ribbon, concealed on back of vertical legs of molding before fastening to vertical surface.
	1. Sealant Bed: Apply acoustical sealant in a continuous ribbon, concealed on back of vertical legs of molding before fastening to vertical surface.
	2. Secure moldings to building construction by fastening with screw-anchors into the substrate, through holes drilled in vertical leg.  Space holes not more than 3- inches from each end and not more than 16-inches on centers along each molding, leveli...
	2. Secure moldings to building construction by fastening with screw-anchors into the substrate, through holes drilled in vertical leg.  Space holes not more than 3- inches from each end and not more than 16-inches on centers along each molding, leveli...
	3. Miter corners of moldings accurately to provide hair-line joints, securely connected to prevent dislocation.
	3. Miter corners of moldings accurately to provide hair-line joints, securely connected to prevent dislocation.
	4. Do not use exposed fasteners, including blind rivets, on molding or trim.
	4. Do not use exposed fasteners, including blind rivets, on molding or trim.
	4. Do not use exposed fasteners, including blind rivets, on molding or trim.

	A.
	A.
	A.
	A.
	A.
	A.
	E. Install sound attenuation insulation in areas shown.  Lay insulation directly on ceiling system, and close major openings to completely cover all areas shown to receive sound attenuation insulation.
	E. Install sound attenuation insulation in areas shown.  Lay insulation directly on ceiling system, and close major openings to completely cover all areas shown to receive sound attenuation insulation.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.4  FIELD QUALITY CONTROL
	3.4  FIELD QUALITY CONTROL
	A. Testing Agency:
	A. Testing Agency:
	1. CONTRACTOR shall engage a qualified independent testing agency, accepted by ENGINEER, to perform quality control testing.
	1. CONTRACTOR shall engage a qualified independent testing agency, accepted by ENGINEER, to perform quality control testing.
	2. Perform all specified testing in compliance with the requirements of ASTM E 488.
	2. Perform all specified testing in compliance with the requirements of ASTM E 488.
	3. Extent and Testing Frequency: Testing shall take place in successive stages in areas described below.  Proceed with installation of acoustical panel ceilings only after results for previously installed hangers comply with requirements.
	3. Extent and Testing Frequency: Testing shall take place in successive stages in areas described below.  Proceed with installation of acoustical panel ceilings only after results for previously installed hangers comply with requirements.
	4. Extent of Each Test Area: When installation of ceiling suspension systems on each floor has reached 20 percent completion, but no acoustical panels have been installed, perform the following tests:
	4. Extent of Each Test Area: When installation of ceiling suspension systems on each floor has reached 20 percent completion, but no acoustical panels have been installed, perform the following tests:
	a. Within each test area testing agency will, select one of every ten anchors used to attach hangers to concrete and will test them for 1,140 pounds of tension.  It will also select one of every two post-installed anchors used to attach bracing wires ...
	a. Within each test area testing agency will, select one of every ten anchors used to attach hangers to concrete and will test them for 1,140 pounds of tension.  It will also select one of every two post-installed anchors used to attach bracing wires ...
	b. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test those anchors not previously tested until twenty consecutively pass and then will resume initial testing frequency.
	b. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test those anchors not previously tested until twenty consecutively pass and then will resume initial testing frequency.

	5. Testing agency shall report test results promptly and in writing to ENGINEER.
	5. Testing agency shall report test results promptly and in writing to ENGINEER.
	6. Where fasteners and anchors are removed and replaced, additional testing shall be performed to determine compliance with specified requirements.
	6. Where fasteners and anchors are removed and replaced, additional testing shall be performed to determine compliance with specified requirements.

	B. Allowable Tolerances:
	B. Allowable Tolerances:
	1. Surfaces to Receive Acoustical Treatment: Free from irregularities and level to within 1/4-inch in 12 feet.
	1. Surfaces to Receive Acoustical Treatment: Free from irregularities and level to within 1/4-inch in 12 feet.
	2. Deflection:
	2. Deflection:
	a. Suspension System Components, Hangers, and Fastening Devices Supporting Light Fixtures, Ceiling Grilles, and Acoustical Units: Maximum deflection 1/360 of the span.
	a. Suspension System Components, Hangers, and Fastening Devices Supporting Light Fixtures, Ceiling Grilles, and Acoustical Units: Maximum deflection 1/360 of the span.
	b. Deflection Test: ASTM C 635.
	b. Deflection Test: ASTM C 635.

	3. Allowable Tolerance of Finished Acoustical Ceiling System: Level within 1/8-inch in 12 feet-0 inches.
	3. Allowable Tolerance of Finished Acoustical Ceiling System: Level within 1/8-inch in 12 feet-0 inches.
	4. Accessibility Percentage: 100.
	4. Accessibility Percentage: 100.


	3.5  ADJUSTMENT AND CLEANING
	3.5  ADJUSTMENT AND CLEANING
	A. Do not proceed with installation of acoustical panels until testing is completed and non-complying fasteners and anchors have been replaced with new material complying with the requirements of these Specifications.
	A. Do not proceed with installation of acoustical panels until testing is completed and non-complying fasteners and anchors have been replaced with new material complying with the requirements of these Specifications.
	A. Do not proceed with installation of acoustical panels until testing is completed and non-complying fasteners and anchors have been replaced with new material complying with the requirements of these Specifications.
	B. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings and suspension system members.  Comply with manufacturer's written instructions for cleaning and touch-up of minor finish damage.  Remove and replace Work that canno...
	B. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings and suspension system members.  Comply with manufacturer's written instructions for cleaning and touch-up of minor finish damage.  Remove and replace Work that canno...
	C. Installer shall advise CONTRACTOR and ENGINEER of required protection for the acoustical panel ceilings, including manufacturer’s recommended temperature and humidity limitations and dust control, so that the Work will be without damage and deterio...
	C. Installer shall advise CONTRACTOR and ENGINEER of required protection for the acoustical panel ceilings, including manufacturer’s recommended temperature and humidity limitations and dust control, so that the Work will be without damage and deterio...
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	09 61 53 - Concrete Hardener
	SECTION 09 61 53
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all concrete hardener Work.
	2. The extent of the concrete hardener includes all interior concrete floors not shown or scheduled to be finished with another material.
	3. The types of concrete hardener Work required include, but are not necessarily limited to, silicate penetrant.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the concrete hardener Work.

	C. Related Sections:
	1. Section 03 30 00, Cast-In-Place Concrete.


	1.2   QUALITY ASSURANCE
	A. Installer's Qualifications: Engage a single installer regularly engaged in the installation of concrete hardeners with five years experience in the application of the types of materials required, and who agrees to employ only tradesmen with specifi...
	B. Source Quality Control: Obtain all material from only one manufacturer who will send a qualified technical representative to the Site for the purpose of advising the installer of proper procedures and precautions for the use of the material, at no ...

	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Copies of manufacturer’s specifications, recommendations and installation instructions. Include manufacturer’s published data, indicating the material complies with the requirements and is intended for the application shown.
	b. Submit installer's qualifications in accordance with Article 1.2, above.


	B. Informational Submittals: Submit the following:
	1. Certificates: Submit a certificate of coverage signed by a duly authorized representative of the manufacturer.

	C. Closeout Submittals: Submit the following:
	1. Maintenance Data: Upon completion of the Work, furnish five copies of detailed maintenance manual including the following information:
	a. Product name and number.
	b. Name, address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedure for light repair such as scratches and staining.

	2. Guarantee Documentation:


	1.4   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded, in ample time to prevent delay of that Work.
	2. Deliver materials in concrete hardener manufacturer’s original unopened containers.
	3. Include the following information on the label:
	a. Name of material and supplier.
	b. Formula or specification number, lot number and date of manufacturer.
	c. Mixing instructions, shelf life and curing time when applicable.

	4. Failure to comply with these requirements shall be sufficient cause for the rejection of the material in question, by ENGINEER, and requiring its removal from the Site. In such a case, supply new material conforming to the specified requirements, a...
	5. Handle materials carefully to prevent inclusion of foreign materials.
	6. Do not open containers or mix components until all necessary preparatory Work has been completed.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store materials so as to preclude the inclusion of foreign material.
	3. Protect material from freezing.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site. CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...


	1.5   JOB CONDITIONS
	A. Environmental Conditions:
	1. Do not apply concrete hardener to uncured concrete. Comply with manufacturer’s written instructions for minimum ten days of curing time.
	2. Apply hardener only when temperature of concrete is 50 F or above.

	B. Protection:
	1. Do not allow concrete hardener to overflow or spill onto adjoining surfaces.
	2. Remove concrete hardener that is splashed on surfaces not designated to receive concrete hardener immediately by flushing with water.

	C. Sequencing:
	1. Coordinate the Work so that the concrete hardener is installed when best results will be obtained, as recommended by the manufacturer’s technical representative.


	1.6   GUARANTEE
	A. Provide a five year written guarantee, signed by CONTRACTOR and installer, stating that should concrete floors show signs of dusting because of wear and abrasion they will be re-installed, in the manner specified herein, at no additional cost to OW...


	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Concrete Hardener: Provide a clear, colorless, aqueous solution of chemically active silicates and fluosilicates plus a wetting and penetrating agent, that reacts with the free lime and calcium carbonates to bind soft, loose particles together and ...

	2.2   MANUFACTURERS
	A. Products and Manufacturers: Provide one of the following:
	1. Lapidolith by Sonneborn Division of Contech, Incorporated.
	2. Armortop by Anti-Hydro Waterproofing Company.
	3. Or equal.


	2.3   MIXES
	A. Follow manufacturer’s written instructions for the proper mixing, dilution and coverage of each coat.

	2.4   FINISH
	A. The finished installation of the concrete hardener shall have a smooth, uniform even finish without discontinuities or discolorations.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR shall examine the substrates and the conditions under which the concrete hardener Work is to be performed and notify ENGINEER, in writing, of any conditions detrimental to the proper and timely completion of the Work and performance of t...

	3.2   SUBSTRATE PREPARATION
	A. Steel trowel concrete in strict accordance with printed directions supplied by the concrete hardener manufacturer.
	B. Provide concrete free of all honeycombing and fins.
	C. Do not use sealers, curing or parting compounds on the concrete.
	D. Provide wet curing only.
	E. Surfaces to receive concrete hardener shall be clean, dry and free of all loose dirt, oil, wax and other foreign matter.

	3.3   INSTALLATION
	A. Provide the services of a manufacturer’s technical representative for the purpose of advising the installer of proper procedures and precautions for the use of the material prior and during the installation of the concrete hardener.
	B. Apply concrete hardener using the coverage recommended by the manufacturer per coat.
	C. Apply a minimum of three separate coats.
	D. Apply a fourth coat using undiluted material should the manufacturer’s technical representative recommend this procedure, based on field conditions, and as directed by ENGINEER.
	E. Apply each coat by spray.
	F. Mop up excess solution or puddles.
	G. After each of the first and second applications, allow the floor to dry until no longer visibly wet.
	H. To avoid the development of crystals, when applying the third coat, flush the surface liberally with clean, hot water. At the same time, brush the floor rapidly with a stiff-bristle broom. Mop up excess water.
	I. Follow manufacturer’s written instructions should white crystals develop after the first or second coat. Consult manufacturer’s technical representative.

	3.4   ADJUSTMENT AND CLEANING
	A. Clean adjacent surfaces of concrete hardener resulting from the Work. Use solvent or cleaning agent recommended by the concrete hardener manufacturer. Leave all finished Work in a clean neat appearance.
	B. Protect the concrete hardener until fully cured.
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	09 65 05 - Resilient Tile Flooring
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install resilient tile flooring.
	2. Extent of resilient tile flooring is shown.
	3. Types of products required include the following:
	a. Vinyl floor tile.
	b. Vinyl cove base and pre-molded cove base corners.
	a.
	c. Edging strips.
	d. Floor and tile adhesive.
	e. Cove adhesive.
	f. Miscellaneous accessories, fillers and fasteners.


	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with or before, the resilient tile flooring Work.
	2. Coordinate requirements for maximum safe moisture-emission level of concrete slabs in compliance with resilient tile flooring manufacturer’s written recommendations and in compliance with ASTM E 1643 and Section 03 30 00, Cast-In-Place Concrete.
	3. Coordinate the finishing of substrates for acceptability of substrates to resilient tile flooring manufacturer, as indicated on approved Shop Drawings.
	4. Remove all chemicals, compounds and other materials from substrates to receive the Work of this Section, as may be required by the resilient tile flooring manufacturer, even if other Sections permit chemicals, compounds and other materials.
	5. Coordinate and schedule filling and grinding of cementitious underlayments to avoid later difficulty or delay in performing the resilient tile flooring installation Work.
	6. Coordinate required thickness of cementitious underlayments with doors, thresholds, piping and equipment, adjacent materials and similar items in order to provide smoothly aligned transitions acceptable to ENGINEER and in compliance with governing ...
	7. Coordinate the use of products specified in other Sections to provide substrates acceptable to the resilient tile flooring manufacturer and ENGINEER.
	8. Coordinate the installation of moisture barriers and insulation, specified in other Sections, to substrates before the installation of resilient tile flooring.

	C. Related Sections:
	1. Section 03 30 00, Cast-In-Place Concrete.


	1.2  REFERENCES
	A. Standards referenced in this Section are listed below:
	1. The Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A to Title 28 Code of Federal Regulations Part 36 - Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities - ADAAG.
	2. ASTM C 501, Test Method for Relative Resistance to Wear of Unglazed Ceramic Tile by the Taber Abraser.
	3. ASTM D 2047, Test Method for Static Coefficient of Friction of Polish-Coated Flooring Surfaces as Measured by the James Machine.
	4. ASTM D 2240, Test Method for Rubber Property - Durometer Hardness.
	5. ASTM E 648, Test Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant Heat Energy Source.
	6. ASTM E 662, Test Method for Specific Optical Density of Smoke Generated by Solid Materials.
	7. ASTM E 1643, Practice for Installation of Water Vapor Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs.
	8. ASTM F 386, Test Method for Thickness of Resilient tile flooring Material Shaving Flat Surfaces.
	9. ASTM F 540, Test Method for Squareness of Resilient Tile Flooring by Dial Gage Method.
	10. ASTM F 710, Practice for Preparing Concrete Floors to Receive Resilient tile flooring.
	11. ASTM F 925, Test Method for Resistance to Chemicals of Resilient tile flooring.
	12. ASTM F 1344, Specification for Rubber Floor Tile.
	13. F 1516- Practice for Sealing Seams of Resilient tile flooring Products by the Heat Weld Method (when Recommended).
	14. F 1700 Specification for Solid Vinyl Floor Tile.
	15. F 1859 Specification for Rubber Sheet Floor Covering Without Backing.
	16. F 1861, Specification for Resilient Wall Base.
	17. F 1869, Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride.
	18. ASTM F 1913, Specification for Vinyl Sheet Floor Covering Without Backing.
	19. ASTM F 2170, Test Method for Determining Relative Humidity in Concrete Slabs in Situ Probes.
	20.  Code of Federal Regulations, CFR 59, Subpart D (EPA Method 24), National Volatile Organic Compound Emission Standards for Consumer Products.
	21. ISO, 9002, Quality Systems - Model for Quality Assurance in Production, Installation and Servicing.
	22. National Fire Protection Association, NFPA 253, Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat Energy Source.
	23. National Fire Protection Association, NFPA 258, Method of Test for Specific Density of Smoke Generated by Solid Materials.


	1.3  QUALITY ASSURANCE
	A. Manufacturer's Qualifications:
	1. Provide all components of resilient tile flooring system and auxiliary products produced by a single manufacturer, including recommended primers, adhesives and edging strips, as required.
	2. Provide products from manufacturer who participates in ISO certification programs and who manufacture resilient tile flooring systems and auxiliary products conforming to the requirements of those programs.

	B. Installer's Qualifications:
	1. Engage a single installer regularly performing installation of resilient tile flooring with documented skill and successful experience in the installation of the types of materials required; and who agrees to employee only tradesmen who are trained...
	2. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	a. Names and telephone numbers of owners, architects or engineers responsible for projects.
	b. Approximate contract cost of the resilient tile flooring.
	c. Amount of area installed.


	C. Source Quality Control:
	1. Furnish all components of resilient tile flooring system from a single manufacturer, and from a single supplier with adequate resources to provide products of consistent performance characteristics, physical properties and appearance, without delay...
	2. Obtain materials only from manufacturers who will, if required, send a qualified technical representative to the Site, for the purpose of advising installer of proper procedures and precautions for the use of the materials.
	3. Provide products from manufacturers who participate in ISO 9002 Quality Control Programs.
	4. Colors and Patterns: Provide resilient floor tile and stair-covering units with uniformly distributed color and pattern throughout the thickness of the tile, except as otherwise specified.  Variation in shades and off pattern matches between contai...

	D. Definitions:
	1. Critical Radiant Flux (CRF): According to ASTM E 648, the measure of the ability of a floor covering to resist the spread of flames when located in a corridor exposed to flames and hot gases from a room fire.  The higher the CRF value, the more res...
	2. Excessive Wear: Loss of thickness of more than 0.0025-inches of rubber material per year based on specified traffic conditions.
	3. Low Vibration Profile: The combination of resilient rubber compounds and tile profile design that will eliminate or noticeably reduce vibration of wheeled vehicles.  Wheels of 4-inch diameter or greater should cause no vibration or noticeable sound...
	4. Migrating Waxes: Waxes and soil-releasing agents that are chemically a component of the product’s formulation, continually traveling to the product’s surface when activated by use.
	5. Non-Solvent Adhesives: Adhesives with a non-solvent base requiring no open time to permit solvent flash.
	6. Optical Smoke Density: The optical density of smoke developed by burning a solid material, such as resilient tile flooring, established according to ASTM E 662.

	E. Regulatory Requirements:
	1. Wherever a flame spread, smoke development or CRF classification is shown or specified for resilient tile flooring (Class B, Class I and similar designations), provide components complying with applicable requirements for materials and installatio...

	F. Mock-Ups:
	1. Before proceeding with final purchase of materials and installation of resilient tile flooring systems, but after ENGINEER'S approval of Samples and Shop Drawings, install 100 square foot samples of each component of resilient tile flooring system,...
	2. Incorporate materials and methods of installation that are identical to Project requirements.
	3. Obtain ENGINEER'S acceptance of visual qualities of mock-up before start of resilient tile flooring system Work.  Retain and protect mock-up during construction as a standard for judging completed resilient tile flooring.  Do not alter or remove ap...
	4. Build as many mock-ups as required to obtain ENGINEER'S acceptance.  Disassemble rejected mock-ups and remove all components from Site.  Do not incorporate rejected mock-up components into the Work.  Accepted mock-up may be incorporated into the fi...
	5. Resilient tile flooring system Work that proceeds without approved mock-ups shall be stopped, and mock-ups prepared for ENGINEER’S approval.
	6. Resilient tile flooring that does not meet the standard of workmanship on approved mock-ups shall be removed and replaced with new material.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Plans drawn to a scale of 1/4-inch equal to 1 foot-0 inch showing all flooring and all stair covering units and components accurately located in final positions as they will occur in the finished Work, and showing actual dimensions of areas to rece...
	b. Details drawn to a scale of 1-1/2-inches equal to 1 foot-0 inch showing all intersections of stair covering components with actual dimensions of stair treads, risers, landings and stringers and with all products accurately located and positioned as...

	2. Product Data:
	a. Copies of manufacturer's specifications and installation instructions for each type of resilient tile flooring, stair floor covering, auxiliary material and accessory required.

	3. Samples: Submit the following:
	a. Each type and color of resilient tile flooring and stair floor covering required. Provide full size samples of each type of flooring and stair covering product and 12-inch lengths of each auxiliary product and accessory specified.
	b. Samples shall show the full range of color and pattern variation. Sample submittals will be reviewed for color, texture and pattern only. Compliance with all other requirements is the responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Product certificates signed by the manufacturer certifying materials comply with the specified performance characteristics and criteria, and physical requirements.
	b. Certified Installer.

	2. Test Results: Certified test reports showing compliance with specifiedperformance characteristics and physical properties.
	3. Site Quality Control submittals:
	a. Existing Conditions Report.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data: Furnish five copies of manufacturer's     instructions for recommended maintenance practices for each type of resilient tile flooring, including the following:
	a. Product name and number.
	b. Name, address and telephone number of manufacturer and local distributor.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining



	1.5  DELIVERY, STORAGE AND HANDLING
	A. Comply with applicable requirements of referenced standards, Section 01 65 00, Product Delivery Requirements and Section 01 66 00, Product Storage and Handling Requirements.

	1.6  JOB CONDITIONS
	A. Existing Conditions:
	1. the existing conditions effecting the surface preparation and installation of resilient tile flooring and submit a report to the ENGINEER before installation. Existing facilities must meet all the requirements listed in 1.6.B. below. All deficienci...

	B. Environmental Requirements:
	1. Do not begin installation until permanent environmental control systems are operating as needed to maintain consistent temperatures in installation areas. Continuously maintain temperature in areas to receive resilient tile flooring systems at 68 F...
	2. Perform moisture testing of cast-in-place concrete slabs when temperature in the spaces where resilient tile flooring will be installed is greater than 50 F.

	C. Scheduling.
	1. Schedule the arrival of materials to minimize storage on-Site and only as required by manufacturer to allow materials to acclimate to areas of installation.
	2. Store only sufficient quantities of material on-Site as required to advance the Work without causing delays.
	3. Close spaces to traffic during flooring installation and for time after installation recommended, in writing, by the resilient tile flooring manufacturer.
	4. Install resilient tile flooring after other finishing operations, including painting, have been completed.
	5. Where demountable partitions and similar demountable items are indicated for installation on top of resilient tile flooring, install resilient tile flooring before these items are installed.


	1.7  WARRANTY
	A. General Warranty: The special warranties specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made...
	B. Special Warranties:
	1. Resilient tile flooring Wear Warranty: Provide written warranty, signed by CONTRACTOR and manufacturer and running to benefit of OWNER, agreeing to replace, for a period of ten years from the date of Substantial Completion, resilient tile units tha...


	1.8  EXTRA MATERIALS
	A. Extra Materials:
	1. Furnish extra materials from the same manufactured lot as the materials installed.
	2. Unless otherwise directed by the ENGINEER, furnish two percent of each type and color of resilient tile flooring, stair floor covering, auxiliary material and accessory used in the Work and store in a secure area at the Site as directed by OWNER.
	3. Do not provide partial containers or packages of materials. Round-up quantities to furnish only complete, unopened and undamaged containers and packages; with legible labels accurately representing contents of container or package indicating compli...
	4. Submit quantities of each system component required for the Work, based on actual purchase order to manufacturer for materials to be used on this Project, with calculations establishing quantity of extra materials to be furnished to OWNER.
	5. Do not furnish materials whose remaining shelf life will be less than six months, at the time of Substantial Completion. Furnish only materials that are accompanied by a documented record of proof of being continuously stored and handled according ...



	PART 2 -  PRODUCTS
	2.1  SYSTEM DESCRIPTION
	A. Description:
	1.
	1. The system shall include all necessary vapor retarders and underlayments, specified and installed under other Sections, and all surface preparation, and testing to provide a complete system, and acceptable performance, complying with the requiremen...

	B. Performance Criteria:
	1. Optical Smoke Density, ASTM E 662: Less than 450.
	2. Critical Radiant Flux (CRF), ASTM E 648: Not less than 0.45 watts per square centimeter; Class 1.


	2.2  MATERIALS
	A. General: Manufactured units shall contain no polyvinylchloride or other halogens, and shall be completely asbestos-free.
	B. Product and Manufacturer:  Provide one of the following:
	1. Standard Excelon Imperial vinyl composition tile by Armstrong World Industries.
	2. Or Equal.

	C. Vinyl Tile:  Provide the following:
	1. Size:  12-inch by 12-inch.
	2. Overall Thickness: .125-inches minimum.

	D. Physical Properties:  Provide resilient tile flooring to comply with the following:
	E. Material Composition: Comply with requirements of ASTM F 1066 (vinyl composition tile).  Composition (non-asbestos formulated, Class 2.
	F. Vinyl Wall Base: FS SS-W-40, type II Class 1, 1/8-inch thick by 4-inch high cove base with tapered edge.
	1. Product and Manufacturer:
	a. Wall Base by Armstrong World Industries.
	b. Or equal.


	G. Adhesives, Cements:  Waterproof, stabilized type as recommended by the sheet flooring manufacturer for the type of service and substrate indicated.  Provide only resilient flooring manufacturer's approved products.
	H. Seam Sealant:  Fluid-applied sealing compound recommended by manufacturer of tile flooring material for bonding and sealing flooring seams.
	I. Concrete Primer: Non-staining type as recommended by the tile flooring manufacturer.
	J. Colors:
	1. Complete selection of manufacturer’s standard colors for final selection by Engineer.
	2. Engineer will select a maximum of 2 colors.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	K. Vinyl Accessories:
	1. Feature Strips: Complete selection of vinyl strips, including transitional reducers, thresholds, tile joiners and caps. Size and color as shown, of the same material composition and thickness as the adjacent tile units.
	2. Edging Strips: 1/8-inch thick, homogenous, vinyl, tapered or bullnosed edge, color as selected by ENGINEER from manufacturer's standard colors.
	3. Rods: Homogenous, vinyl, color as selected by ENGINEER from manufacturer's standard colors.
	4. Physical Properties: Refer to 2.2.F.3.above.

	L. Metal Edge Strips: Width shown, of required thickness to protect exposed edge of resilient tile flooring. Provide units of maximum available length, to minimize number of joints.
	1. Material: Extruded aluminum with mill finish, unless otherwise shown.
	2. Type: Butt-type metal edge strips for concealed anchorage.

	M. Auxiliary Products:
	1. Concrete Slab Primer: Non-staining type recommended by the resilient tile flooring manufacturer.
	2. Cementitious Underlayment: As recommended by the resilient tile flooring manufacturer.
	3. Sanitary Base Cove, Non-Solvent Adhesive: Provide a fortified acrylic emulsion recommended by the resilient tile flooring manufacturer, maximum VOC’s of 50 g/l.
	4. Flooring and Stair Floor Covering, Non-Solvent Adhesive: Provide a high performance, solvent-free, two-part polyurethane adhesive with excellent resistance to moisture, heat and humidity, maximum VOC’s of 50 g/l.
	5. Epoxy Nose-Filler and Adhesive: Provide solvent-free, non-sag epoxy as recommended by resilient tile flooring manufacturer to completely fill all stair nosings to prevent cracking or flexing of treads and nosings by uniformly molding a bonding supp...



	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. CONTRACTOR shall examine the areas and conditions under which resilient tile flooring Work will be performed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work un...

	3.2  PREPARATION
	A. Confirm that moisture barriers, recommended by the resilient tile flooring manufacturer, installed under other sections, are properly installed.
	B. Do not install products until they are at the same temperature as the space where they are to be installed.
	C. Ensure that surfaces to receive resilient tile flooring are sufficiently cured, dry and are ready to receive resilient tile flooring installation as recommended by manufacturer, in writing.
	D. Prepare cast-in-place concrete slabs in compliance with ASTM F 710. Remove substances incompatible with resilient tile flooring and adhesives using methods recommended, in writing, by the resilient tile flooring manufacturer.
	E. Test cast-in-place concrete for moisture, in compliance with ASTM D 4263 and in compliance with RFCI. Perform testing, as developed by the Rubber Manufacturers Association calcium chloride test, in order to determine that the maximum safe moisture-...
	1. Allow thirty days drying time for each 1-inch of cast-in-place concrete slab thickness before testing concrete.
	2. Perform minimum of one test for every 1,000 square feet of floor area to receive resilient tile flooring.
	3. If moisture tests indicate unacceptable levels of moisture remaining in the slab, do not install resilient tile flooring. Report existing conditions, along with recommendations, to ENGINEER, in writing. Allow additional time for slab to dry and ret...
	4. CONTRACTOR may, at their option and expense, dehumidify or provide additional heat, in order to speed the drying process. If, after remediation measures are implemented, retesting the cast-in-place concrete continues to indicate unacceptable levels...

	F. Perform relative humidity testing, using in situ probes, ASTM F2170. Proceed with installation only after substrates have a maximum of 75 percent relative humidity measurement.
	G. Perform one adhesive bond test for every 2,000 square feet of area receiving resilient tile flooring, but not less than one in each space, to verify acceptable adhesion of resilient tile flooring manufacturer’s approved adhesive. Examine after 72 h...
	H. Concrete pH Test: Perform pH test for every 2,000 square feet of area receiving resilient tile flooring, but not less than one in each space, to verify acceptable adhesion of linoleum flooring manufacturer’s approved adhesive. If pH is greater than...
	I. Installation Surfaces:
	1. Survey surfaces to receive resilient tile flooring and verify tolerances are within limits specified. Do not install resilient tile flooring where surfaces are outside of allowable tolerances specified.
	2. Use leveling compound as recommended by resilient tile manufacturer for filling small cracks and depressions in installation surfaces.
	3. Level cast-in-place concrete surfaces, to receive resilient tile flooring, to provide concrete level to within 1/8-inch variation in ten-feet. Comply with recommendations of both the cementitious underlayment manufacturer’s and resilient tile floor...
	4. Concrete floors with slick finish or with curing or hardening compounds shall be mechanically abraded using methods approved by the resilient tile flooring manufacturer.
	5. Prior to start of installation of resilient tile units, clean all surfaces to be covered with resilient tile flooring using high-efficiency particulate air filter vacuum cleaners and inspect the subfloor in accordance with manufacturer's instructions.

	J. Concrete Primer: Apply concrete slab primer if recommended by resilient tile flooring manufacturer, prior to application of the adhesive. Apply in compliance with manufacturer's written and approved instructions.

	3.3  FIELD QUALITY CONTROL
	A. Manufacturer’s Field Services: Upon OWNER’s request and with at least 72 hours notice, provide manufacturer’s field representative with product use recommendations and periodic site visits for inspection of flooring installation, in accordance with...
	1. Site Visits: One before, during and after installation.

	B. Allowable Tolerances:
	1. Surfaces to Receive Resilient tile flooring Systems: Surface shall be smooth, level, at the required finish elevation, without more than 1/8-inch in ten feet variation from level, or slopes, shown. Provide surfaces free of depressions, raised areas...


	3.4  INSTALLATION
	A. Place resilient tile flooring units using manufacturer’s dry laying installation method with all embossed arrows pointing in the same direction and with adhesive cement mixed in strict compliance with the manufacturer's written and approved install...
	B. Butt resilient tile flooring units tightly to vertical surfaces, thresholds, nosings and edgings. Scribe around obstructions to produce neat joints, laid tight, even and in straight, parallel lines. Extend resilient tile flooring units into toe spa...
	C. Maintain reference markers, holes, or openings that are in place or plainly marked for future cutting by repeating on the finish resilient tile flooring as marked on the subfloor. Use chalk or other non-permanent marking devices.
	D. Install resilient tile flooring on covers for telephone, electrical ducts and floor hatches, and other such items as occur within the finished resilient tile flooring areas. Maintain the overall continuity of color, joints, and pattern with resilie...
	E. Lay resilient tile flooring from center marks established with principal walls, discounting minor offsets, so that resilient tile flooring at opposite edges of the room are of equal width. Adjust as necessary to avoid use of cut widths less than 1/...
	F. Match resilient tile floorings for color and pattern by using resilient tile flooring from cartons in the same sequence as manufactured and packaged. Cut resilient tile flooring neatly around all obstructions. Broken, cracked, chipped or deformed r...
	G. Apply resilient tile flooring to flooring surfaces using a full spread of adhesive applied to flooring surface to comply with resilient tile flooring manufacturer’s written approved instructions, including those for notching, adhesive mixing, and a...
	H. Tightly cement resilient tile flooring to flooring surfaces without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks through resilient tile, or other surface imperfections.
	I. Lay resilient tile flooring with grain in all resilient tiles running in the same direction.
	J. Place resilient edge strips tightly butted to resilient tile flooring and secure with adhesive. Provide edging strips at all unprotected edges of resilient tile flooring, unless otherwise shown.
	K. Cove Base: Apply to all columns, pilasters, casework and other permanent fixtures in rooms or areas where base is required. Install base in as long lengths as practicable, with preformed corner units. Tightly bond base to backing throughout the len...
	1. On masonry surfaces, or other similar irregular surfaces, fill voids along top edge of resilient wall-base with manufacturer's recommended adhesive filler material.
	2. Install pre-molded outside and inside corners before installing straight pieces.

	L. Metal Edge Strips:
	1. Apply butt-type metal edge strips where shown and prior to installing resilient tile flooring. Secure units to substrate with countersunk stainless steel screws, complying with manufacturer's recommendations for the type of substrate.

	M. Resilient Accessories:
	1. Apply resilient accessories so they are butted to adjacent materials and bond to surfaces with adhesive. Install reducer strips at edges of flooring that would otherwise be exposed.


	3.5  CLEANING AND PROTECTION
	A. Perform the following operations immediately after installing resilient products:
	1. Remove all adhesive and other surface blemishes from resilient tile flooring, using neutral-type cleaners as recommended by the resilient tile flooring manufacturer.
	2. Vacuum floor thoroughly.
	3. Do not wash floor until after time period recommended by resilient tile flooring manufacturer.
	4. Damp-mop floor to remove marks and soil.

	B. Protect installed flooring from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during the remainder of the construction period and to Substantial Completion. Use protection methods r...
	C. Do not move heavy or sharp objects directly over floor surfaces. Place plywood or hardboard panels over flooring and under objects while they are being moved. Slide or roll objects over panels without moving panels.
	D. Clean floor surfaces not more than four days before scheduled inspection to determine Substantial Completion of the Work. Clean products according to manufacturer’s approved written recommendations.
	E. Resilient tile flooring system components, damaged for any reason, shall be replaced with new, undamaged material, in compliance with the requirements of these Specifications, at no additional cost to the OWNER.
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	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and apply paint systems.
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and apply paint systems.
	a.
	a.
	a.
	a.
	a.
	a.
	a. CONTRACTOR is responsible for surface preparation and painting of all new and existing interior and exterior items and surfaces throughout the Project areas included in the general contract and other contracts described in this Section.
	a. CONTRACTOR is responsible for surface preparation and painting of all new and existing interior and exterior items and surfaces throughout the Project areas included in the general contract and other contracts described in this Section.
	b. CONTRACTOR is responsible for surface preparation and painting of all new and existing interior and exterior items and surfaces throughout the Project areas included under this and other Sections.
	b. CONTRACTOR is responsible for surface preparation and painting of all new and existing interior and exterior items and surfaces throughout the Project areas included under this and other Sections.

	2. Extent of painting includes the Work specified below.  Painting shown in schedules may not provide CONTRACTOR with complete indication of all painting Work.  Refer to Article 2.2 of this Section where all surfaces of generic types specified are spe...
	2. Extent of painting includes the Work specified below.  Painting shown in schedules may not provide CONTRACTOR with complete indication of all painting Work.  Refer to Article 2.2 of this Section where all surfaces of generic types specified are spe...
	a. All new and specifically identified existing surfaces and items except where the natural finish of the material is specified as a corrosion-resistant material not requiring paint; or is specifically indicated in the Contract Documents as a surface ...
	a. All new and specifically identified existing surfaces and items except where the natural finish of the material is specified as a corrosion-resistant material not requiring paint; or is specifically indicated in the Contract Documents as a surface ...
	b. Mechanical and process items to be painted include:
	b. Mechanical and process items to be painted include:
	1) Piping, pipe insulation, pipe hangers, and supports, including electrical conduit.
	1) Piping, pipe insulation, pipe hangers, and supports, including electrical conduit.
	2) Heat exchangers.
	2) Heat exchangers.
	3) Tanks.
	3) Tanks.
	4) Ductwork and insulation.
	4) Ductwork and insulation.
	5) Motors, mechanical equipment, and supports.
	5) Motors, mechanical equipment, and supports.
	6) Accessory items.
	6) Accessory items.

	a.
	a.
	a.
	a.
	a.
	a.
	c. Surface preparation and painting of all new and specifically identified existing items, both interior and exterior, and other surfaces, including items furnished by OWNER, are included in the Work, except as otherwise shown or specified.
	c. Surface preparation and painting of all new and specifically identified existing items, both interior and exterior, and other surfaces, including items furnished by OWNER, are included in the Work, except as otherwise shown or specified.
	a.
	a.
	a.
	d. Removal of all substances, top coats, primers and all intermediate coats of paint and other protective or decorative coatings on those items and surfaces to remain that are identified to receive a painting system under this Section, to provide surf...
	a.
	a.
	a.
	a.
	a.
	a.
	d. Removal of all substances, top coats, primers and all intermediate coats of paint and other protective or decorative coatings on those items and surfaces to remain that are identified to receive a painting system under this Section, to provide surf...
	d. Removal of all substances, top coats, primers and all intermediate coats of paint and other protective or decorative coatings on those items and surfaces to remain that are identified to receive a painting system under this Section, to provide surf...
	a.
	a.
	a.
	a.
	a.
	a.
	e. Approved stepped-down mock-ups for all painting systems showing all components of the surface preparation and paint system application before start of Work.  Check all dry film thicknesses; demonstrate methods of surface preparation, and methods of...
	e. Approved stepped-down mock-ups for all painting systems showing all components of the surface preparation and paint system application before start of Work.  Check all dry film thicknesses; demonstrate methods of surface preparation, and methods of...


	B. Coordination:
	B. Coordination:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Review installation, removal, and demolition procedures under other Sections and coordinate them with the Work specified in this Section.
	1. Review installation, removal, and demolition procedures under other Sections and coordinate them with the Work specified in this Section.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Coordinate painting of areas that will become inaccessible once equipment, laboratory furniture, lockers and similar fixed items have been installed.
	2. Coordinate painting of areas that will become inaccessible once equipment, laboratory furniture, lockers and similar fixed items have been installed.
	3. Coordinate primers with finish paint materials to provide primers that are compatible with finish paint materials.  Review other Sections and other contracts where primed surfaces are provided, to ensure compatibility of total painting system for e...
	3. Coordinate primers with finish paint materials to provide primers that are compatible with finish paint materials.  Review other Sections and other contracts where primed surfaces are provided, to ensure compatibility of total painting system for e...
	4. Furnish information to ENGINEER on characteristics of finish materials proposed for use and ensure compatibility with prime coats used.  Provide barrier coats over incompatible primers or remove and repaint as required.  Notify ENGINEER in writing ...
	4. Furnish information to ENGINEER on characteristics of finish materials proposed for use and ensure compatibility with prime coats used.  Provide barrier coats over incompatible primers or remove and repaint as required.  Notify ENGINEER in writing ...

	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 07 92 00, Joint Sealants.
	1. Section 07 92 00, Joint Sealants.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Work Not Included: The following Work is not included as painting Work, or are included under other Sections or in other contracts:
	D. Work Not Included: The following Work is not included as painting Work, or are included under other Sections or in other contracts:
	1. Shop Priming: Shop priming of structural metal, miscellaneous metal fabrications, other metal items and fabricated components such as shop-fabricated or factory-painted process equipment, plumbing equipment, heating and ventilating equipment, elect...
	1. Shop Priming: Shop priming of structural metal, miscellaneous metal fabrications, other metal items and fabricated components such as shop-fabricated or factory-painted process equipment, plumbing equipment, heating and ventilating equipment, elect...
	1.
	1.
	1.
	1.
	1.
	1.
	2. Pre-finished Items:
	2. Pre-finished Items:
	a. Items furnished with such finishes as baked-on enamel, porcelain, and polyvinylidene fluoride shall only be touched up at Site by CONTRACTOR using manufacturer's recommended compatible field-applied touchup paint.
	a. Items furnished with such finishes as baked-on enamel, porcelain, and polyvinylidene fluoride shall only be touched up at Site by CONTRACTOR using manufacturer's recommended compatible field-applied touchup paint.
	b. Items furnished with finishes such as chrome plating or anodizing.
	b. Items furnished with finishes such as chrome plating or anodizing.

	3. Concealed Surfaces: Non-metallic wall or ceiling surfaces in areas not exposed to view, and generally inaccessible areas, such as furred spaces, pipe chases, duct shafts, and elevator shafts.
	3. Concealed Surfaces: Non-metallic wall or ceiling surfaces in areas not exposed to view, and generally inaccessible areas, such as furred spaces, pipe chases, duct shafts, and elevator shafts.
	3. Concealed Surfaces: Non-metallic wall or ceiling surfaces in areas not exposed to view, and generally inaccessible areas, such as furred spaces, pipe chases, duct shafts, and elevator shafts.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Concrete surfaces below elevation 740.00, unless otherwise shown or specified.
	4. Concrete surfaces below elevation 740.00, unless otherwise shown or specified.
	5. Concrete floors, unless specifically shown as a surface to be painted.
	5. Concrete floors, unless specifically shown as a surface to be painted.
	6. Face brick, glazed structural tile, and prefaced, ground-faced or split-faced concrete unit masonry.
	6. Face brick, glazed structural tile, and prefaced, ground-faced or split-faced concrete unit masonry.
	7. Exterior face of architectural precast concrete.
	7. Exterior face of architectural precast concrete.
	8. Collector bearings, shafts and chains, wood flights, wood stop logs, and wood or fiberglass baffles.
	8. Collector bearings, shafts and chains, wood flights, wood stop logs, and wood or fiberglass baffles.
	9. Corrosion-Resistant Metal Surfaces: Where the natural oxide of item forms a barrier to corrosion, whether factory- or Site-formed, including such materials as copper, bronze, muntz metal, terne metal, and stainless steel.
	9. Corrosion-Resistant Metal Surfaces: Where the natural oxide of item forms a barrier to corrosion, whether factory- or Site-formed, including such materials as copper, bronze, muntz metal, terne metal, and stainless steel.
	10. Operating Parts and Labels:
	10. Operating Parts and Labels:
	a. Do not paint moving parts of operating units, mechanical and electrical parts such as valve and damper operators, linkages, sensing devices, interior of motors, and fan shafts.
	a. Do not paint moving parts of operating units, mechanical and electrical parts such as valve and damper operators, linkages, sensing devices, interior of motors, and fan shafts.
	b. Do not paint over labels required by governing authorities having jurisdiction at Site, or equipment identification, performance rating, nameplates, and nomenclature plates.
	b. Do not paint over labels required by governing authorities having jurisdiction at Site, or equipment identification, performance rating, nameplates, and nomenclature plates.
	c. Cover moving parts and labels during the painting with protective masking.  Remove all protective masking upon completion of Work.  Remove all paint, coatings, and splatter that comes in contact with such labels.
	c. Cover moving parts and labels during the painting with protective masking.  Remove all protective masking upon completion of Work.  Remove all paint, coatings, and splatter that comes in contact with such labels.

	11. Structural and miscellaneous metals covered with concrete need not receive primers, intermediate, or finish coats of paint.
	11. Structural and miscellaneous metals covered with concrete need not receive primers, intermediate, or finish coats of paint.
	1.
	1.
	1.
	1.
	1.
	1.
	12. otherwise shown or specified.
	12. otherwise shown or specified.

	E. Description of Colors and Finishes:
	E. Description of Colors and Finishes:
	1. Color Selection:
	1. Color Selection:
	a.
	a.
	a.
	a.
	a.
	a.
	a. A maximum of 20 different colors will be selected by ENGINEER in addition to color coding of pipelines, valves, equipment, ducts, and electrical conduit.
	a. A maximum of 20 different colors will be selected by ENGINEER in addition to color coding of pipelines, valves, equipment, ducts, and electrical conduit.
	b. ENGINEER reserves the right to select non-standard colors for paint systems specified within ability of paint manufacturer to produce such non-standard colors.  Provide such colors at no additional expense to OWNER.
	b. ENGINEER reserves the right to select non-standard colors for paint systems specified within ability of paint manufacturer to produce such non-standard colors.  Provide such colors at no additional expense to OWNER.

	2. Color Coding of Pipelines, Valves, Equipment, and Ducts:
	2. Color Coding of Pipelines, Valves, Equipment, and Ducts:
	a. In general, color-coding of pipelines, valves, equipment and ducts shall comply with applicable standards of ANSI A13.1, ANSI Z535.1 and 40 CFR 1910.144.  Provide color-coding for pipelines per Table 09 91 00-B, Pipeline Color Table.
	a. In general, color-coding of pipelines, valves, equipment and ducts shall comply with applicable standards of ANSI A13.1, ANSI Z535.1 and 40 CFR 1910.144.  Provide color-coding for pipelines per Table 09 91 00-B, Pipeline Color Table.
	b. For equipment on roofs or exposed to view, such as on exterior building facades and in offices and lobbies, color shall be selected by ENGINEER.
	b. For equipment on roofs or exposed to view, such as on exterior building facades and in offices and lobbies, color shall be selected by ENGINEER.

	3. Color Coding of Pipelines and Equipment:
	3. Color Coding of Pipelines and Equipment:
	3. Color Coding of Pipelines and Equipment:
	a. Finish coats of paint for pipelines and equipment shall be coded in basic colors.  Colors shall be brilliant, distinctive shades matching the following safety and pipeline colors per ANSI Z535.1, Recommended Standards for Water Works; Recommended S...
	a. Finish coats of paint for pipelines and equipment shall be coded in basic colors.  Colors shall be brilliant, distinctive shades matching the following safety and pipeline colors per ANSI Z535.1, Recommended Standards for Water Works; Recommended S...

	4. After approval by ENGINEER of colors and Shop Drawings and prior to commencing painting Work, ENGINEER will furnish color schedules for surfaces to be painted.
	4. After approval by ENGINEER of colors and Shop Drawings and prior to commencing painting Work, ENGINEER will furnish color schedules for surfaces to be painted.

	F. Abbreviations and Symbols:
	F. Abbreviations and Symbols:
	1. Abbreviations and symbols used in painting systems are explained in Article 2.2 of this Section and provide information on generic composition of required materials, manufacturers, number of coats and dry mil film thickness per coat (DMFTPC), and c...
	1. Abbreviations and symbols used in painting systems are explained in Article 2.2 of this Section and provide information on generic composition of required materials, manufacturers, number of coats and dry mil film thickness per coat (DMFTPC), and c...
	1. Abbreviations and symbols used in painting systems are explained in Article 2.2 of this Section and provide information on generic composition of required materials, manufacturers, number of coats and dry mil film thickness per coat (DMFTPC), and c...


	1.2    REFERENCES
	1.2    REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Referenced Standards: Standards referenced in this Section are:
	A. Referenced Standards: Standards referenced in this Section are:
	1. ANSI A13.1, Scheme for Identification of Piping Systems.
	1. ANSI A13.1, Scheme for Identification of Piping Systems.
	2. ANSI Z535.1, Safety Color Code.
	2. ANSI Z535.1, Safety Color Code.
	3. ANSI/NSF Standard 60, Drinking Water Treatment Chemicals - Health Effects.
	3. ANSI/NSF Standard 60, Drinking Water Treatment Chemicals - Health Effects.
	4. ANSI/NSF Standard 61, Drinking Water System Components – Health Effects.
	4. ANSI/NSF Standard 61, Drinking Water System Components – Health Effects.
	5. ASTM D16, Terminology for Paint, Related Coatings, Materials and Applications.
	5. ASTM D16, Terminology for Paint, Related Coatings, Materials and Applications.
	6. ASTM D2200, Pictoral Surface Preparation Standards for Painting Steel Surfaces.
	6. ASTM D2200, Pictoral Surface Preparation Standards for Painting Steel Surfaces.
	7. ASTM D4258, Practice for Surface Cleaning Concrete for Coating.
	7. ASTM D4258, Practice for Surface Cleaning Concrete for Coating.
	8. ASTM D4259, Practice for Abrading Concrete.
	8. ASTM D4259, Practice for Abrading Concrete.
	9. ASTM D4262, Testing Method for pH of Chemically Cleaned or Etched Concrete Surfaces.
	9. ASTM D4262, Testing Method for pH of Chemically Cleaned or Etched Concrete Surfaces.
	10. ASTM D4263, Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method.
	10. ASTM D4263, Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method.
	11. ASTM D4285, Test Method for Indicating Oil or Water in Compressed Air.
	11. ASTM D4285, Test Method for Indicating Oil or Water in Compressed Air.
	12. ASTM D4417, Test Methods for Field Measurement of Surface Profile of Blast Cleaned Steel.
	12. ASTM D4417, Test Methods for Field Measurement of Surface Profile of Blast Cleaned Steel.
	13. ASTM D4541, Test Methods for Pull-Off Strength of Coatings Using Portable Adhesion-Testers.
	13. ASTM D4541, Test Methods for Pull-Off Strength of Coatings Using Portable Adhesion-Testers.
	14. ASTM E329, Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction.
	14. ASTM E329, Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction.
	15. AWWA C652, Disinfection of Water-Storage Facilities.
	15. AWWA C652, Disinfection of Water-Storage Facilities.
	16. AWWA D102, Coating Steel Water-Storage Tanks.
	16. AWWA D102, Coating Steel Water-Storage Tanks.
	17. Green Seal, Inc. Paint, (GS-11).
	17. Green Seal, Inc. Paint, (GS-11).
	18. Great Lakes Upper Mississippi River Board of Public Health and Environmental Managers (GLUMRB) Recommended Standards for Water Works.
	18. Great Lakes Upper Mississippi River Board of Public Health and Environmental Managers (GLUMRB) Recommended Standards for Water Works.
	19. GLUMRB, Recommended Standards for Wastewater Facilities.
	19. GLUMRB, Recommended Standards for Wastewater Facilities.
	20. National Association of Piping Fabricators, NAPF 500-03, Surface Preparation Standard For Ductile Iron Pipe and Fittings in Exposed Locations Receiving Special External Coatings And/or Special Internal Linings.
	20. National Association of Piping Fabricators, NAPF 500-03, Surface Preparation Standard For Ductile Iron Pipe and Fittings in Exposed Locations Receiving Special External Coatings And/or Special Internal Linings.
	21. Ozone Transport Commission, (OTC), OTC Model Rule for Architectural and Industrial Maintenance Coatings.
	21. Ozone Transport Commission, (OTC), OTC Model Rule for Architectural and Industrial Maintenance Coatings.
	22. SSPC PA 2, Measurement of Dry Coating Thickness with Magnetic Gages.
	22. SSPC PA 2, Measurement of Dry Coating Thickness with Magnetic Gages.
	23. SSPC SP 1, Solvent Cleaning.
	23. SSPC SP 1, Solvent Cleaning.
	24. SSPC SP 3, Power Tool Cleaning.
	24. SSPC SP 3, Power Tool Cleaning.
	24. SSPC SP 3, Power Tool Cleaning.
	25. SSPC SP 6, Commercial Blast Cleaning.
	25. SSPC SP 6, Commercial Blast Cleaning.
	26. SSPC SP 10, Near-White Blast Cleaning.
	26. SSPC SP 10, Near-White Blast Cleaning.
	27. SSPC SP 11, Power Tool Cleaning To Bare Metal.
	27. SSPC SP 11, Power Tool Cleaning To Bare Metal.
	28. SSPC VIS 1, Visual Standard for Abrasive Blast Cleaned Steel.
	28. SSPC VIS 1, Visual Standard for Abrasive Blast Cleaned Steel.
	29. SSPC VIS 2, Method of Evaluating Degree of Rusting/Painted Steel Surfaces.
	29. SSPC VIS 2, Method of Evaluating Degree of Rusting/Painted Steel Surfaces.
	30. SSPC Volume 2, Systems and Specifications.
	30. SSPC Volume 2, Systems and Specifications.
	31. U.S. Green Building Council, “LEED Reference Guide,” Version 2.2, Credit 4.2.
	31. U.S. Green Building Council, “LEED Reference Guide,” Version 2.2, Credit 4.2.


	1.3   DEFINITIONS
	1.3   DEFINITIONS
	A. Standard coating terms defined in ASTM D16 apply to this Section, including:
	A. Standard coating terms defined in ASTM D16 apply to this Section, including:
	1. Paint: Pretreatment and all painting system materials, such as primer, emulsion, enamel, organic/inorganic polymer coating, stain sealer and filler, and other applied materials whether used as prime, filler, intermediate, or finish coats.
	1. Paint: Pretreatment and all painting system materials, such as primer, emulsion, enamel, organic/inorganic polymer coating, stain sealer and filler, and other applied materials whether used as prime, filler, intermediate, or finish coats.
	2. Exposed: All items not covered with cement plaster, concrete, or fireproofing.  Items covered with these materials shall be provided with specified primer only, except where specified as a surface not to be painted.  Exposed-to-view surfaces includ...
	2. Exposed: All items not covered with cement plaster, concrete, or fireproofing.  Items covered with these materials shall be provided with specified primer only, except where specified as a surface not to be painted.  Exposed-to-view surfaces includ...
	3. Low VOC: All interior and exterior field-applied coatings that have maximum VOC content as listed in OTC Model Rule for Architectural and Industrial Maintenance Coatings.
	3. Low VOC: All interior and exterior field-applied coatings that have maximum VOC content as listed in OTC Model Rule for Architectural and Industrial Maintenance Coatings.
	4. OTC: Ozone Transport Commission, which recommends standard VOC content levels in several Northeastern and Mid-Atlantic states.
	4. OTC: Ozone Transport Commission, which recommends standard VOC content levels in several Northeastern and Mid-Atlantic states.


	1.4   QUALITY ASSURANCE
	1.4   QUALITY ASSURANCE
	A. Applicator Qualifications:
	A. Applicator Qualifications:
	1. Engage a single applicator that regularly performs installation of paint materials, with documented skill and successful experience in installing types of products required and that agrees to employ only trained, skilled tradesmen who have successf...
	1. Engage a single applicator that regularly performs installation of paint materials, with documented skill and successful experience in installing types of products required and that agrees to employ only trained, skilled tradesmen who have successf...
	2. Submit name and qualifications to ENGINEER along with following information for at least three successful, completed projects:
	2. Submit name and qualifications to ENGINEER along with following information for at least three successful, completed projects:
	a. Names and telephone numbers of owner and design professional responsible for project.
	a. Names and telephone numbers of owner and design professional responsible for project.
	b. Approximate contract cost of paint products.
	b. Approximate contract cost of paint products.
	c. Amount of area painted.
	c. Amount of area painted.

	3. Submit to ENGINEER proof of acceptability of applicator by manufacturer.
	3. Submit to ENGINEER proof of acceptability of applicator by manufacturer.

	B. Testing Agency Qualifications: Provide an independent testing agency for testing specified in this Section.  Testing agency shall be selected by OWNER and paid for by CONTRACTOR.  When requested, submit documentation demonstrating to satisfaction o...
	B. Testing Agency Qualifications: Provide an independent testing agency for testing specified in this Section.  Testing agency shall be selected by OWNER and paid for by CONTRACTOR.  When requested, submit documentation demonstrating to satisfaction o...
	C. Source Quality Control:
	C. Source Quality Control:
	1. Obtain materials from manufacturers that will provide services of a qualified manufacturer’s representative at Site at commencement of painting Work, to advise on products, mock-ups, installation, and finishing techniques and, at completion of Work...
	1. Obtain materials from manufacturers that will provide services of a qualified manufacturer’s representative at Site at commencement of painting Work, to advise on products, mock-ups, installation, and finishing techniques and, at completion of Work...
	2. Certify long-term compatibility of all coatings with surfaces.
	2. Certify long-term compatibility of all coatings with surfaces.
	3. Do not submit products that decrease number of coats, surface preparation, or generic type and formulation of coatings specified.  Products exceeding VOC limits and chemical content specified will not be approved.
	3. Do not submit products that decrease number of coats, surface preparation, or generic type and formulation of coatings specified.  Products exceeding VOC limits and chemical content specified will not be approved.
	4. ENGINEER may review manufacturers’ recommendations concerning methods of installation and number of coats of paint for each painting system.  CONTRACTOR shall prepare construction costs based on painting systems, number of coats, coverage’s and ins...
	4. ENGINEER may review manufacturers’ recommendations concerning methods of installation and number of coats of paint for each painting system.  CONTRACTOR shall prepare construction costs based on painting systems, number of coats, coverage’s and ins...
	5. Submit “or equal” products, when proposed, with direct comparison to products specified, including information on durability, adhesion, color and gloss retention, percent solids, VOC's grams per liter, and recoatability after curing.
	5. Submit “or equal” products, when proposed, with direct comparison to products specified, including information on durability, adhesion, color and gloss retention, percent solids, VOC's grams per liter, and recoatability after curing.
	6.  “Or equal” manufacturers shall furnish same color selection as manufacturers specified, including intense chroma and custom pigmented colors in all painting systems.
	6.  “Or equal” manufacturers shall furnish same color selection as manufacturers specified, including intense chroma and custom pigmented colors in all painting systems.
	1.
	1.
	1.
	1.
	1.
	1.
	7. Color Pigments: Provide pure, non-fading, applicable types to suit surfaces and services to be painted.  Comply with:
	7. Color Pigments: Provide pure, non-fading, applicable types to suit surfaces and services to be painted.  Comply with:
	a. Lead and Chromate: Lead and chromate content shall not exceed amount permitted by authorities having jurisdiction.
	a. Lead and Chromate: Lead and chromate content shall not exceed amount permitted by authorities having jurisdiction.
	b. Areas subject to hydrogen sulfide fume exposure will be identified by ENGINEER.  Through CONTRACTOR, paint manufacturer shall notify ENGINEER of colors that are not suitable for long-term color retention in such areas.
	b. Areas subject to hydrogen sulfide fume exposure will be identified by ENGINEER.  Through CONTRACTOR, paint manufacturer shall notify ENGINEER of colors that are not suitable for long-term color retention in such areas.
	c. Manufacturer shall identify colors that meet the requirements of authorities having jurisdiction at Site for use in locations subject to contact with potable water or water being prepared for use as potable water.
	c. Manufacturer shall identify colors that meet the requirements of authorities having jurisdiction at Site for use in locations subject to contact with potable water or water being prepared for use as potable water.
	d. Comply with paint manufacturer’s recommendations on preventing coating contact with levels of carbon dioxide and carbon monoxide that may cause yellowing during application and initial stages of curing of paint.
	d. Comply with paint manufacturer’s recommendations on preventing coating contact with levels of carbon dioxide and carbon monoxide that may cause yellowing during application and initial stages of curing of paint.

	8. Obtain each product from one manufacturer.  Multiple manufacturing sources for the same system component are unacceptable.
	8. Obtain each product from one manufacturer.  Multiple manufacturing sources for the same system component are unacceptable.
	9. Certify product shelf life history for each product source for materials manufactured by the same manufacturer, but purchased and stored at different locations or obtained from different sources.
	9. Certify product shelf life history for each product source for materials manufactured by the same manufacturer, but purchased and stored at different locations or obtained from different sources.
	9. Certify product shelf life history for each product source for materials manufactured by the same manufacturer, but purchased and stored at different locations or obtained from different sources.
	10. Constantly store materials to be used for painting Work between 60 degrees F and 90 degrees F, and per paint manufacturer’s written recommendations, for not more than six months.  Certify to ENGINEER that painting materials have been manufactured ...
	10. Constantly store materials to be used for painting Work between 60 degrees F and 90 degrees F, and per paint manufacturer’s written recommendations, for not more than six months.  Certify to ENGINEER that painting materials have been manufactured ...

	D. Regulatory Requirements:
	D. Regulatory Requirements:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Painting systems for surfaces in contact with potable water, or water being treated for potable use, shall not impart any taste or odor to the water or result in any organic or inorganic content in excess of the maximum allowable contaminant level ...
	1. Painting systems for surfaces in contact with potable water, or water being treated for potable use, shall not impart any taste or odor to the water or result in any organic or inorganic content in excess of the maximum allowable contaminant level ...
	2. Comply with VOC content limits of OTC Model Rule for Architectural and Industrial Maintenance Coatings:
	2. Comply with VOC content limits of OTC Model Rule for Architectural and Industrial Maintenance Coatings:
	a. Industrial Maintenance Coatings: 340 grams per liter.
	a. Industrial Maintenance Coatings: 340 grams per liter.
	b. Interior and Exterior Non-Flat Coatings: 250 grams per liter.
	b. Interior and Exterior Non-Flat Coatings: 250 grams per liter.

	3. Comply with the following:
	3. Comply with the following:
	a. 29 CFR 1910.144, Safety Color Code for Marking Physical Hazards.
	a. 29 CFR 1910.144, Safety Color Code for Marking Physical Hazards.
	b. 40 CFR, Subpart D-2001, National Volatile Organic Compound Emission Standards for Architectural Coatings.
	b. 40 CFR, Subpart D-2001, National Volatile Organic Compound Emission Standards for Architectural Coatings.
	c. Resource Conservation and Recovery Act of 1976 (RCRA).
	c. Resource Conservation and Recovery Act of 1976 (RCRA).
	d. SW-846, Toxic Characteristic Leaching Procedure (TCLP).
	d. SW-846, Toxic Characteristic Leaching Procedure (TCLP).

	1.
	1.
	1.
	1.
	1.
	1.
	4. Comply with the California South Coast Air Quality Management District (SCAQMD) Rule 1113, or California Air Resources Board (CARB) Revised Suggested Control Measure (SCM), and regulations of authorities having jurisdiction for air quality and mate...
	4. Comply with the California South Coast Air Quality Management District (SCAQMD) Rule 1113, or California Air Resources Board (CARB) Revised Suggested Control Measure (SCM), and regulations of authorities having jurisdiction for air quality and mate...
	5. Comply with Maricopa County, Arizona Architectural Coatings Rule 335.
	5. Comply with Maricopa County, Arizona Architectural Coatings Rule 335.
	6. Comply with authorities having jurisdiction at Site for blast cleaning, confined space entry, and disposition of spent abrasive and debris.
	6. Comply with authorities having jurisdiction at Site for blast cleaning, confined space entry, and disposition of spent abrasive and debris.

	A.
	A.
	A.
	A.
	A.
	A.
	E. Stepped-down Mock-ups:
	E. Stepped-down Mock-ups:
	1. Demonstrate installation of specified painting systems on actual wall surfaces and building components at locations selected by ENGINEER.
	1. Demonstrate installation of specified painting systems on actual wall surfaces and building components at locations selected by ENGINEER.
	2. Provide 4-foot by 8-foot stepped-down sample area for each painting system.  Prior to application of painting system, but after ENGINEER's approval of the components of each painting system, apply a 4-foot wide sample of each operation and applicat...
	2. Provide 4-foot by 8-foot stepped-down sample area for each painting system.  Prior to application of painting system, but after ENGINEER's approval of the components of each painting system, apply a 4-foot wide sample of each operation and applicat...
	3. ENGINEER may approve or disapprove each component of each painting system on an individual component basis.
	3. ENGINEER may approve or disapprove each component of each painting system on an individual component basis.
	4. Painting Work that does not meet standard approved on sample areas shall be removed and replaced.
	4. Painting Work that does not meet standard approved on sample areas shall be removed and replaced.
	5. Painting Work advanced without approved mock-ups shall stop, and mock-ups prepared for approval by ENGINEER.
	5. Painting Work advanced without approved mock-ups shall stop, and mock-ups prepared for approval by ENGINEER.

	A.
	A.
	A.
	A.
	A.
	A.
	F. Pre-painting Conference:
	F. Pre-painting Conference:
	1. Prior to installing painting systems, arrange a meeting at Site with painting applicator and its foreman, paint manufacturer’s technical representative, installers of other work in and around painting that must follow painting Work, ENGINEER, and o...
	1. Prior to installing painting systems, arrange a meeting at Site with painting applicator and its foreman, paint manufacturer’s technical representative, installers of other work in and around painting that must follow painting Work, ENGINEER, and o...
	a. Review Project requirements including Contract Documents, approved Shop Drawings, pending and approved Change Orders, requests for information that submitted by CONTRACTOR to ENGINEER, and other pertinent documents.
	a. Review Project requirements including Contract Documents, approved Shop Drawings, pending and approved Change Orders, requests for information that submitted by CONTRACTOR to ENGINEER, and other pertinent documents.
	b. Review required samples and submittals, both completed and to be completed.
	b. Review required samples and submittals, both completed and to be completed.
	c. Review status of surfaces including drying, surface preparations, and similar considerations.
	c. Review status of surfaces including drying, surface preparations, and similar considerations.
	d. Review availability of materials, tradesmen, equipment, and facilities required for progress, to avoid delays, and to protect Work from damage.
	d. Review availability of materials, tradesmen, equipment, and facilities required for progress, to avoid delays, and to protect Work from damage.
	e. Review required inspection, testing, certifying, and quality control procedures.
	e. Review required inspection, testing, certifying, and quality control procedures.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	f. Review weather and forecasted weather conditions, and procedures for coping with unfavorable conditions.  Supplemental heating sources required to for working in low-temperature conditions, shall be operating and acceptable to paint applicator and ...
	f. Review weather and forecasted weather conditions, and procedures for coping with unfavorable conditions.  Supplemental heating sources required to for working in low-temperature conditions, shall be operating and acceptable to paint applicator and ...
	g. Review methods for complying with regulations of authorities having jurisdiction at Site, such as compliance with environmental protection, health, safety, fire, and similar regulations.
	g. Review methods for complying with regulations of authorities having jurisdiction at Site, such as compliance with environmental protection, health, safety, fire, and similar regulations.
	h. Review laws and procedures covering removal and disposal of blast debris.
	h. Review laws and procedures covering removal and disposal of blast debris.

	2. Reconvene meeting at earliest opportunity if additional information must be developed to conclude the required topics of the meeting.
	2. Reconvene meeting at earliest opportunity if additional information must be developed to conclude the required topics of the meeting.
	2. Reconvene meeting at earliest opportunity if additional information must be developed to conclude the required topics of the meeting.
	3. Record revisions or changes agreed upon, reasons therefore, and parties agreeing or disagreeing with them.
	3. Record revisions or changes agreed upon, reasons therefore, and parties agreeing or disagreeing with them.


	1.5   SUBMITTALS
	1.5   SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Product Data:
	1. Product Data:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Copies of manufacturer’s technical information and test performance data, including paint analysis, VOC and chemical component content in comparison to maximum allowed by the Contact Documents, and application instructions for each product proposed...
	a. Copies of manufacturer’s technical information and test performance data, including paint analysis, VOC and chemical component content in comparison to maximum allowed by the Contact Documents, and application instructions for each product proposed...
	b. Submit proof of acceptability of proposed application techniques by paint manufacturer selected.
	b. Submit proof of acceptability of proposed application techniques by paint manufacturer selected.
	c. Copies of CONTRACTOR’s proposed protection procedures in each area of the Work explaining methods of protecting adjacent surfaces from splatter, for confining application procedures in a manner that allows other work adjacent to surface preparation...
	c. Copies of CONTRACTOR’s proposed protection procedures in each area of the Work explaining methods of protecting adjacent surfaces from splatter, for confining application procedures in a manner that allows other work adjacent to surface preparation...
	d. List each material and cross-reference to the specific painting system and application, including a list of site-specific surfaces to which painting system will be applied.  Identify by manufacturer’s catalog number and general classification.  Sta...
	d. List each material and cross-reference to the specific painting system and application, including a list of site-specific surfaces to which painting system will be applied.  Identify by manufacturer’s catalog number and general classification.  Sta...
	e. Identify maximum exposure times allowable for each paint system component before next coat of paint can be applied.  Submit proposed methods for preparing surfaces for subsequent coats if maximum exposure times are exceeded.
	e. Identify maximum exposure times allowable for each paint system component before next coat of paint can be applied.  Submit proposed methods for preparing surfaces for subsequent coats if maximum exposure times are exceeded.
	f. Information on curing times and environmental conditions that affect curing time of each paint system component and proposed methods for accommodating variations in curing time.  Identify this information for each painting system in the Work.
	f. Information on curing times and environmental conditions that affect curing time of each paint system component and proposed methods for accommodating variations in curing time.  Identify this information for each painting system in the Work.
	g. Specification for spray equipment with cross-reference to paint manufacturer’s recommended equipment requirements.
	g. Specification for spray equipment with cross-reference to paint manufacturer’s recommended equipment requirements.

	2. Samples:
	2. Samples:
	a. Copies of manufacturer's complete color charts for each coating system.
	a. Copies of manufacturer's complete color charts for each coating system.
	a. Copies of manufacturer's complete color charts for each coating system.
	b. Mock-ups specified for the Site.
	b. Mock-ups specified for the Site.


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Certificates:
	1. Certificates:
	a. Certificate from paint manufacturer stating that materials meet or exceed Contract Documents requirements.
	a. Certificate from paint manufacturer stating that materials meet or exceed Contract Documents requirements.
	b. Evidence of shelf life history for all products verifying compliance with the requirements of the Contract Documents.
	b. Evidence of shelf life history for all products verifying compliance with the requirements of the Contract Documents.
	c. CONTRACTOR shall provide notarized statement verifying that all painting systems are compatible with surfaces specified.  All painting systems components shall be reviewed by an authorized technical representative of paint manufacturer for use as a...
	c. CONTRACTOR shall provide notarized statement verifying that all painting systems are compatible with surfaces specified.  All painting systems components shall be reviewed by an authorized technical representative of paint manufacturer for use as a...

	2. Test Reports:
	2. Test Reports:
	a. Certified laboratory test reports for required performance and analysis testing in compliance with ASTM E329.
	a. Certified laboratory test reports for required performance and analysis testing in compliance with ASTM E329.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Adhesion testing plan and procedures.
	b. Adhesion testing plan and procedures.
	c. Results of adhesion testing on existing surfaces containing paints or other coatings to be topcoated with paint systems specified.  Prior to adhesion testing, submit a testing plan establishing methods, procedures and number of tests in each area w...
	c. Results of adhesion testing on existing surfaces containing paints or other coatings to be topcoated with paint systems specified.  Prior to adhesion testing, submit a testing plan establishing methods, procedures and number of tests in each area w...
	d. Locations of and test methods for soil sampling before beginning Work and after Substantial Completion.
	d. Locations of and test methods for soil sampling before beginning Work and after Substantial Completion.
	e. Proposed methods for testing, handling, and disposal of waste generated during Work.
	e. Proposed methods for testing, handling, and disposal of waste generated during Work.
	f. Results of alkalinity and moisture content tests performed in accordance with ASTM D4262 and ASTM D4263.
	f. Results of alkalinity and moisture content tests performed in accordance with ASTM D4262 and ASTM D4263.
	g. Results of tests of film thickness, holidays, and imperfections.
	g. Results of tests of film thickness, holidays, and imperfections.

	3. Manufacturer’s Instructions: Provide paint manufacturer’s storage, handling, and application instructions prior to commencing painting Work at Site.
	3. Manufacturer’s Instructions: Provide paint manufacturer’s storage, handling, and application instructions prior to commencing painting Work at Site.
	4. Manufacturer’s Site Reports: Provide report of paint manufacturer’s representative for each visit to Site by paint manufacturer’s representative.
	4. Manufacturer’s Site Reports: Provide report of paint manufacturer’s representative for each visit to Site by paint manufacturer’s representative.
	5. Special Procedure Submittals:
	5. Special Procedure Submittals:
	a. Proposed protection procedures for each area of Work, explaining methods of protecting adjacent surfaces from splatter, for confining application procedures in a manner that allows other work adjacent to surface preparation and painting Work to pro...
	a. Proposed protection procedures for each area of Work, explaining methods of protecting adjacent surfaces from splatter, for confining application procedures in a manner that allows other work adjacent to surface preparation and painting Work to pro...
	b. Site-specific health and safety plan.
	b. Site-specific health and safety plan.
	c. Procedures for maintaining acceptable application, curing and environmental conditions during and after painting systems application.
	c. Procedures for maintaining acceptable application, curing and environmental conditions during and after painting systems application.
	d. Procedures for providing adequate lighting, ventilation, and personal protection equipment relative to painting Work.
	d. Procedures for providing adequate lighting, ventilation, and personal protection equipment relative to painting Work.

	6. Qualifications:
	6. Qualifications:
	a. Applicator.
	a. Applicator.
	b. Testing laboratory
	b. Testing laboratory


	C. Closeout Submittals: Submit the following:
	C. Closeout Submittals: Submit the following:
	1. Maintenance Manual: Upon completion of the painting Work, furnish ENGINEER five copies of detailed maintenance manual including the following information:
	1. Maintenance Manual: Upon completion of the painting Work, furnish ENGINEER five copies of detailed maintenance manual including the following information:
	a. Complete and updated product catalog of paint manufacturer’s currently available products including complete technical information on each product.  Identify product names and numbers of each product used in the painting Work.
	a. Complete and updated product catalog of paint manufacturer’s currently available products including complete technical information on each product.  Identify product names and numbers of each product used in the painting Work.
	b. Name, address, e-mail address and telephone number of manufacturer, local distributor, applicator and technical representative.
	b. Name, address, e-mail address and telephone number of manufacturer, local distributor, applicator and technical representative.
	c. Detailed procedures for routine maintenance and cleaning.
	c. Detailed procedures for routine maintenance and cleaning.
	d. Detailed procedures for light repairs such as dents, scratches and staining.
	d. Detailed procedures for light repairs such as dents, scratches and staining.

	2. Statement of Application: Upon completion of the painting Work, submit a notarized statement to ENGINEER signed by CONTRACTOR and painting applicator stating that Work complies with requirements of the Contract Documents and that application method...
	2. Statement of Application: Upon completion of the painting Work, submit a notarized statement to ENGINEER signed by CONTRACTOR and painting applicator stating that Work complies with requirements of the Contract Documents and that application method...


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.6  DELIVERY, STORAGE, AND HANDLING
	1.6  DELIVERY, STORAGE, AND HANDLING
	A. Product Delivery Requirements: Deliver products to Site in original, new, and unopened packages and containers, accurately and legibly and accurately labeled with the following:
	A. Product Delivery Requirements: Deliver products to Site in original, new, and unopened packages and containers, accurately and legibly and accurately labeled with the following:
	1. Container contents, including name and generic description of product.
	1. Container contents, including name and generic description of product.
	2. Manufacturer’s stock number and date of manufacture.
	2. Manufacturer’s stock number and date of manufacture.
	3. Manufacturer’s name.
	3. Manufacturer’s name.
	4. Contents by volume, for major pigment and vehicle constituents.
	4. Contents by volume, for major pigment and vehicle constituents.
	5. Grams per liter of volatile organic compounds.
	5. Grams per liter of volatile organic compounds.
	6. Thinning instructions, where recommended.
	6. Thinning instructions, where recommended.
	7. Application instructions.
	7. Application instructions.
	8. Color name and number.
	8. Color name and number.

	B. Product Storage Requirements:
	B. Product Storage Requirements:
	1. Store acceptable materials at Site.
	1. Store acceptable materials at Site.
	2. Store in an environmentally controlled location as recommended in paint manufacturer’s written product information.  Keep area clean and accessible.  Prevent freezing of products.
	2. Store in an environmentally controlled location as recommended in paint manufacturer’s written product information.  Keep area clean and accessible.  Prevent freezing of products.
	2. Store in an environmentally controlled location as recommended in paint manufacturer’s written product information.  Keep area clean and accessible.  Prevent freezing of products.
	3. Store products that are not in actual use in tightly covered containers.
	3. Store products that are not in actual use in tightly covered containers.
	4. Comply with health and fire regulations of authorities having jurisdiction at Site.
	4. Comply with health and fire regulations of authorities having jurisdiction at Site.

	C. Product Handling Requirements:
	C. Product Handling Requirements:
	1. Handle products in a manner that minimizes the potential for contamination, or incorrect product catalyzation.
	1. Handle products in a manner that minimizes the potential for contamination, or incorrect product catalyzation.
	2. Do not open containers or mix components until necessary preparatory work has been completed and approved by ENGINEER and painting Work will start immediately.
	2. Do not open containers or mix components until necessary preparatory work has been completed and approved by ENGINEER and painting Work will start immediately.
	3. Maintain containers used in storing, mixing, and applying paint in a clean condition, free of foreign materials and residue.
	3. Maintain containers used in storing, mixing, and applying paint in a clean condition, free of foreign materials and residue.


	1.7   SITE CONDITIONS
	1.7   SITE CONDITIONS
	A. Site Facilities:
	A. Site Facilities:
	1.
	1.
	1.
	1.
	1. Supplemental heat sources, as required to maintain both ambient and surface temperatures within range recommended by paint manufacturer for paint system application, are not available at Site.
	1. Supplemental heat sources, as required to maintain both ambient and surface temperatures within range recommended by paint manufacturer for paint system application, are not available at Site.
	2. Provision of supplemental heat energy sources, power, equipment, and operating, maintenance and temperature monitoring personnel is responsibility of CONTRACTOR.
	2. Provision of supplemental heat energy sources, power, equipment, and operating, maintenance and temperature monitoring personnel is responsibility of CONTRACTOR.
	3. Do not use heat sources that emit carbon dioxide or carbon monoxide into areas being painted.  Properly locate and vent such heat sources to exterior such that paint systems are unaffected by exhaust.
	3. Do not use heat sources that emit carbon dioxide or carbon monoxide into areas being painted.  Properly locate and vent such heat sources to exterior such that paint systems are unaffected by exhaust.

	B. Existing Conditions:
	B. Existing Conditions:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Existing surfaces to receive painting Work shall be surface-prepared to meet requirements of painting systems specified.  Prior to commencing painting Work, perform adhesion tests on existing surfaces to be painted.  Perform testing per ASTM D4541 ...
	1. Existing surfaces to receive painting Work shall be surface-prepared to meet requirements of painting systems specified.  Prior to commencing painting Work, perform adhesion tests on existing surfaces to be painted.  Perform testing per ASTM D4541 ...
	2. Provide abrasive blasting, scraping, or other abrading or surface film removal, or preparatory techniques accepted by ENGINEER.
	2. Provide abrasive blasting, scraping, or other abrading or surface film removal, or preparatory techniques accepted by ENGINEER.
	3. Before commencing painting in an area, surfaces to be painted and floors shall be cleaned of dust using commercial vacuum cleaning equipment equipped with high-efficiency particulate air (HEPA( filters and dust containment systems.
	3. Before commencing painting in an area, surfaces to be painted and floors shall be cleaned of dust using commercial vacuum cleaning equipment equipped with high-efficiency particulate air (HEPA( filters and dust containment systems.

	C. Environmental Requirements:
	C. Environmental Requirements:
	1.
	1.
	1.
	1. Apply water-base paints when the temperature of surfaces to be painted and ambient air temperatures are between 55 degrees F and 90 degrees F, unless otherwise permitted by paint manufacturer’s published instructions.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Apply water-base paints when the temperature of surfaces to be painted and ambient air temperatures are between 55 degrees F and 90 degrees F, unless otherwise permitted by paint manufacturer’s published instructions.
	1. Apply water-base paints when the temperature of surfaces to be painted and ambient air temperatures are between 55 degrees F and 90 degrees F, unless otherwise permitted by paint manufacturer’s published instructions.
	2. Surfaces to be painted shall be at least 5 degrees F above dew point temperature and be dry to the touch.  Apply paint only when temperature of surfaces to be painted, paint products, and ambient air temperatures are between 65 degrees F and 95 deg...
	2. Surfaces to be painted shall be at least 5 degrees F above dew point temperature and be dry to the touch.  Apply paint only when temperature of surfaces to be painted, paint products, and ambient air temperatures are between 65 degrees F and 95 deg...
	3. Apply paint system within shortest possible time consistent with manufacturer’s recommended curing instructions for each coat.  If chemical, salt, or other contamination contacts paint film between coats, remove contamination per SSPC SP 1 and rest...
	3. Apply paint system within shortest possible time consistent with manufacturer’s recommended curing instructions for each coat.  If chemical, salt, or other contamination contacts paint film between coats, remove contamination per SSPC SP 1 and rest...
	4. Do not paint tanks or pipelines containing fluid without specific permission of ENGINEER and only under conditions where “sweating” of outside surface of vessel being painted is not likely to occur within 24 hours of paint application.
	4. Do not paint tanks or pipelines containing fluid without specific permission of ENGINEER and only under conditions where “sweating” of outside surface of vessel being painted is not likely to occur within 24 hours of paint application.
	5. Do not apply epoxy paints if ambient temperature is expected to go below 50 degrees F within twelve hours of application.  Follow manufacturer’s instructions when manufacturer’s published recommendations require a higher minimum ambient temperature.
	5. Do not apply epoxy paints if ambient temperature is expected to go below 50 degrees F within twelve hours of application.  Follow manufacturer’s instructions when manufacturer’s published recommendations require a higher minimum ambient temperature.
	6. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent.  Do not apply paint to damp or wet surfaces or when surfaces will reach dew point due to falling or rising temperatures and humidity conditions during cou...
	6. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent.  Do not apply paint to damp or wet surfaces or when surfaces will reach dew point due to falling or rising temperatures and humidity conditions during cou...
	7. Do not paint unacceptably hot or cold surfaces until such surfaces can be maintained within temperature and dew point ranges acceptable to paint manufacturer.  Arrange for surfaces to be brought within acceptable temperature and dew point ranges as...
	7. Do not paint unacceptably hot or cold surfaces until such surfaces can be maintained within temperature and dew point ranges acceptable to paint manufacturer.  Arrange for surfaces to be brought within acceptable temperature and dew point ranges as...
	8. Moisture content of surfaces shall be verified to ENGINEER as acceptable prior to commencement of painting using methods recommended by paint manufacturer.
	8. Moisture content of surfaces shall be verified to ENGINEER as acceptable prior to commencement of painting using methods recommended by paint manufacturer.
	9. Painting may be continued during inclement weather only if areas and surfaces to be painted are enclosed and heated within temperature limits specified by paint manufacturer for application and drying.
	9. Painting may be continued during inclement weather only if areas and surfaces to be painted are enclosed and heated within temperature limits specified by paint manufacturer for application and drying.
	10. Provide adequate illumination and ventilation where painting operations are in progress.
	10. Provide adequate illumination and ventilation where painting operations are in progress.

	D. Protection:
	D. Protection:
	1. Cover or otherwise protect finished work of other trades and surfaces not being painted concurrently, or not to be painted.
	1. Cover or otherwise protect finished work of other trades and surfaces not being painted concurrently, or not to be painted.
	1.
	1.
	1.
	1.
	1.
	1.
	2. During surface preparation and painting, facility shall remain in operation.  Use procedures that prevent contamination of process or cause or require facility shutdown.
	2. During surface preparation and painting, facility shall remain in operation.  Use procedures that prevent contamination of process or cause or require facility shutdown.
	3. Coordinate and schedule surface preparation and painting to avoid exposing personnel to hazards associated with painting Work.  Provide required personnel safety equipment per requirements of authorities having jurisdiction at Site.
	3. Coordinate and schedule surface preparation and painting to avoid exposing personnel to hazards associated with painting Work.  Provide required personnel safety equipment per requirements of authorities having jurisdiction at Site.
	4. Submit protection procedures to be employed.  Do not begin surface preparation and painting Work until ENGINEER accepts protection techniques proposed by CONTRACTOR.
	4. Submit protection procedures to be employed.  Do not begin surface preparation and painting Work until ENGINEER accepts protection techniques proposed by CONTRACTOR.
	5. When working with flammable materials, provide fire extinguishers and post temporary signs warning against smoking and open flame.
	5. When working with flammable materials, provide fire extinguishers and post temporary signs warning against smoking and open flame.

	A.
	A.
	A.
	A.
	A.
	A.
	E. Testing:
	E. Testing:
	1. Obtain and test eight soil samples from each Site, at locations within twenty feet of the tank and spaced equally around tank circumference.  Four samples shall be taken and analyzed at Substantial Completion is achieved and all surface preparation...
	1. Obtain and test eight soil samples from each Site, at locations within twenty feet of the tank and spaced equally around tank circumference.  Four samples shall be taken and analyzed at Substantial Completion is achieved and all surface preparation...
	2. Test at a laboratory residue from sand blasting to determine whether blast residue can be landfilled as required by disposal facility.
	2. Test at a laboratory residue from sand blasting to determine whether blast residue can be landfilled as required by disposal facility.
	3. Test at a laboratory sediment in tank prior to disposing of sediment to determine suitability of sediment for landfilling.  Test for TCLP and RCRA characteristics.  Perform additional tests as required by disposal facility.
	3. Test at a laboratory sediment in tank prior to disposing of sediment to determine suitability of sediment for landfilling.  Test for TCLP and RCRA characteristics.  Perform additional tests as required by disposal facility.
	4. Perform additional testing of waste materials and existing paint required under Federal, state, or local regulations not specifically addressed in this Section.
	4. Perform additional testing of waste materials and existing paint required under Federal, state, or local regulations not specifically addressed in this Section.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.8   MAINTENANCE
	1.8   MAINTENANCE
	A. Extra Materials: Furnish, tag, and store an additional one percent by volume of all coatings and colors installed.  Provide a minimum of one gallon of each coating and color.  Store in unopened containers as specified until turned over to OWNER.
	A. Extra Materials: Furnish, tag, and store an additional one percent by volume of all coatings and colors installed.  Provide a minimum of one gallon of each coating and color.  Store in unopened containers as specified until turned over to OWNER.


	TABLE OF STANDARD COLORS
	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   PAINTING SYSTEM MANUFACTURERS
	2.1   PAINTING SYSTEM MANUFACTURERS
	A. Products and Manufacturers: Where referenced under painting systems provide products manufactured by the following:
	A. Products and Manufacturers: Where referenced under painting systems provide products manufactured by the following:
	1. Tnemec Company, Inc. (TCI).
	1. Tnemec Company, Inc. (TCI).
	2. The Carboline Company, part of StonCor Group, an RMP Company (TCC).
	2. The Carboline Company, part of StonCor Group, an RMP Company (TCC).
	3. Sherwin-Williams Company (SWC).
	3. Sherwin-Williams Company (SWC).
	4. Benjamin Moore & Company (BMC).
	4. Benjamin Moore & Company (BMC).
	5. ICI Paints (ICI).
	5. ICI Paints (ICI).
	6. Righter Group Inc. (RGI)
	6. Righter Group Inc. (RGI)
	7. Duron Inc. (DI)
	7. Duron Inc. (DI)


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2   PAINTING SYSTEMS
	2.2   PAINTING SYSTEMS
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	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. New and Existing Concrete Unit Masonry Walls; Moderate Corrosion and Abrasion Resistant, Non-submerged, Interior:
	A. New and Existing Concrete Unit Masonry Walls; Moderate Corrosion and Abrasion Resistant, Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.B.1., 3.2.B.2. and 3.2.B.8.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.B.1., 3.2.B.2. and 3.2.B.8.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.B.1., 3.2.B.2. and 3.2.B.8.
	2. Filler, Surfacer and Patching Compound:
	2. Filler, Surfacer and Patching Compound:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 68 percent volume solids, high-build, three-component, waterborne cementitious acrylic block filler; 75 grams per liter VOC, maximum.
	1) Minimum 68 percent volume solids, high-build, three-component, waterborne cementitious acrylic block filler; 75 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 130 Envirofill (TCI); Sanitile 600 TG (TCC); Cement-Plex 875 (SWC): One coat, 10 to 14 dry mils.
	1) Series 130 Envirofill (TCI); Sanitile 600 TG (TCC); Cement-Plex 875 (SWC): One coat, 10 to 14 dry mils.


	3. Intermediate/Finish:
	3. Intermediate/Finish:
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine or polyamido-amine catalyzed epoxy finish; 180 grams per liter VOC, maximum.
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine or polyamido-amine catalyzed epoxy finish; 180 grams per liter VOC, maximum.
	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 280 Tneme-Glaze (TCI); Carboguard 890 LT (TCC); Cor-Cote HP (SWC):
	1) Series 280 Tneme-Glaze (TCI); Carboguard 890 LT (TCC); Cor-Cote HP (SWC):
	a)
	a)
	a)
	a)
	a)
	a)
	a) Horizontal Surfaces: Two coats, 6.0 to 12.0 dry mils, per coat.
	a) Horizontal Surfaces: Two coats, 6.0 to 12.0 dry mils, per coat.
	b) Vertical Surfaces: Two coats, 4.0 to 8.0 dry mils, per coat.
	b) Vertical Surfaces: Two coats, 4.0 to 8.0 dry mils, per coat.
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	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. New and Existing Ferrous Metals, Structural Steel (With or Without Sprayed Fireproofing), Miscellaneous Ferrous Metals, Exterior Surfaces of Valves, Exterior Surfaces of Ferrous Piping, and Exterior Surfaces of All Ferrous Metal (Both Exposed and t...
	B. New and Existing Ferrous Metals, Structural Steel (With or Without Sprayed Fireproofing), Miscellaneous Ferrous Metals, Exterior Surfaces of Valves, Exterior Surfaces of Ferrous Piping, and Exterior Surfaces of All Ferrous Metal (Both Exposed and t...
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., 3.2.C.2.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., 3.2.C.2.
	2. Shop Primer:
	2. Shop Primer:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 67 percent volume solids, build, two-component, cycloaliphatic amine-catalyzed epoxy or polyamido-amine epoxy coating; 250 grams per liter VOC, maximum.
	1) Minimum 67 percent volume solids, build, two-component, cycloaliphatic amine-catalyzed epoxy or polyamido-amine epoxy coating; 250 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series N69 Hi-Build Epoxoline (TCI); Carboguard 954 HB (TCC); Macropoxy HS Epoxy (SWC): One coat, 4.0 to 6.0 dry mils.
	1) Series N69 Hi-Build Epoxoline (TCI); Carboguard 954 HB (TCC); Macropoxy HS Epoxy (SWC): One coat, 4.0 to 6.0 dry mils.


	3. Field Primer and Touch-Up:
	3. Field Primer and Touch-Up:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 100 percent volume solids, high-build, two-component, polyamide-catalyzed epoxy; 8 grams per gallon VOC, maximum.
	1) Minimum 100 percent volume solids, high-build, two-component, polyamide-catalyzed epoxy; 8 grams per gallon VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 165 Epoxoline 100 (TCI); Carboguard 954 HB (TCC); Cor-Cote HP (SWC): One coat, 8.0 to 12.0 dry mils.
	1) Series 165 Epoxoline 100 (TCI); Carboguard 954 HB (TCC); Cor-Cote HP (SWC): One coat, 8.0 to 12.0 dry mils.


	4. Finish: High-Gloss:
	4. Finish: High-Gloss:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine- or polyamidoamine-catalyzed epoxy finish; 25 grams per liter VOC, maximum.
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine- or polyamidoamine-catalyzed epoxy finish; 25 grams per liter VOC, maximum.
	1) Minimum 80 percent volume solids, high-build, chemical-resistant, high-gloss, modified, polyamine- or polyamidoamine-catalyzed epoxy finish; 25 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 280 Tneme-Glaze (TCI); Carboguard 890 LT (TCC); Cor-Cote HP (SWC):
	1) Series 280 Tneme-Glaze (TCI); Carboguard 890 LT (TCC); Cor-Cote HP (SWC):
	a)
	a)
	a)
	a)
	a)
	a)
	a) Horizontal Surfaces: One coat, 6.0 to 12.0 dry mils.
	a) Horizontal Surfaces: One coat, 6.0 to 12.0 dry mils.
	b) Vertical Surfaces: One coat, 4.0 to 8.0 dry mils.
	b) Vertical Surfaces: One coat, 4.0 to 8.0 dry mils.
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	A.
	C. New and Existing Ferrous Metals, Structural Steel (With or Without Sprayed Fireproofing), Miscellaneous Ferrous Metals, Exterior Surfaces of Valves, Exterior Surfaces of Ferrous Piping, and Exterior Surfaces of All Ferrous Metal (Both Exposed and t...
	C. New and Existing Ferrous Metals, Structural Steel (With or Without Sprayed Fireproofing), Miscellaneous Ferrous Metals, Exterior Surfaces of Valves, Exterior Surfaces of Ferrous Piping, and Exterior Surfaces of All Ferrous Metal (Both Exposed and t...
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., 3.2.C.2.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., 3.2.C.2.
	2. Shop Primer/Field Primer and Touch-Up:
	2. Shop Primer/Field Primer and Touch-Up:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 67 percent volume solids, build, two-component, polyamido-amine epoxy coating; 250 grams per liter VOC, maximum.
	1) Minimum 67 percent volume solids, build, two-component, polyamido-amine epoxy coating; 250 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series V69 Hi-Build Epoxoline (TCI); Carboguard 890 LT (TCC); Macropoxy HS Epoxy (SWC): Two coats, 4.0 to 6.0 dry mils, per coat.
	1) Series V69 Hi-Build Epoxoline (TCI); Carboguard 890 LT (TCC); Macropoxy HS Epoxy (SWC): Two coats, 4.0 to 6.0 dry mils, per coat.


	3. Finish: Gloss:
	3. Finish: Gloss:
	a. Generic Components:
	a. Generic Components:
	1) Same as specified above for this system, shop primer/field primer and touch-up.
	1) Same as specified above for this system, shop primer/field primer and touch-up.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Same as specified above for this system, shop primer/field primer and touch-up.
	1) Same as specified above for this system, shop primer/field primer and touch-up.
	a)
	a)
	a)
	a)
	a)
	a)
	a) Horizontal Surfaces: Two coats, 3.0 to 6.0 dry mils, per coat.
	a) Horizontal Surfaces: Two coats, 3.0 to 6.0 dry mils, per coat.
	b) Vertical Surfaces: Two coats, 2.0 to 4.0 dry mils, per coat.
	b) Vertical Surfaces: Two coats, 2.0 to 4.0 dry mils, per coat.
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	D. New and Existing Galvanized Metal, Non-Ferrous Metal, and Fiberglass; Non-submerged, Interior:
	D. New and Existing Galvanized Metal, Non-Ferrous Metal, and Fiberglass; Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.D., 3.2.E. and 3.2.F.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.D., 3.2.E. and 3.2.F.
	2. Primer:
	2. Primer:
	a. Generic Components:
	a. Generic Components:
	1) Minimum, 39 percent volume solids single-component, self-cross linking acrylic primer-sealer, 140 grams per liter VOC, maximum.
	1) Minimum, 39 percent volume solids single-component, self-cross linking acrylic primer-sealer, 140 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 115 Uni-Bond DF (TCI); Galoseal Wash Primer (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.
	1) Series 115 Uni-Bond DF (TCI); Galoseal Wash Primer (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.


	3. Finish: Satin:
	3. Finish: Satin:
	a. Generic Components:
	a. Generic Components:
	1) Minimum, 41 percent volume solids, single component, self-cross linking acrylic; 208 grams per liter VOC, maximum.
	1) Minimum, 41 percent volume solids, single component, self-cross linking acrylic; 208 grams per liter VOC, maximum.
	1) Minimum, 41 percent volume solids, single component, self-cross linking acrylic; 208 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3359 (TCC); DTM Acrylic Coating (SWC): One coat, 2.0 to 4.0 dry mils.
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3359 (TCC); DTM Acrylic Coating (SWC): One coat, 2.0 to 4.0 dry mils.
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	A.
	A.
	A.
	A.
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	A.
	E. New and Existing, Fiberglass; Non-Submerged, Exterior:
	E. New and Existing, Fiberglass; Non-Submerged, Exterior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., and 3.2.F.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., and 3.2.F.
	2. Primer:
	2. Primer:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 17 percent solids, waterborne modified polyamide epoxy, 170 grams per liter, VOC, maximum.
	1) Minimum 17 percent solids, waterborne modified polyamide epoxy, 170 grams per liter, VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 120 (TCC); Centurion WB Urethane (SWC): One coat, 1.5 dry mils.
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 120 (TCC); Centurion WB Urethane (SWC): One coat, 1.5 dry mils.


	3. Finish: Gloss:
	3. Finish: Gloss:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 49 percent solids, two-component, aliphatic acrylic, polyurethane coating; 247 grams per liter VOC, maximum.
	1) Minimum 49 percent solids, two-component, aliphatic acrylic, polyurethane coating; 247 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 1080 Endura-Shield (TCI); Carbothane 134 VOC (TCC); Centurion WB Urethane (SWC): Two coats, 2.0 to 3.0 dry mils, per coat.
	1) Series 1080 Endura-Shield (TCI); Carbothane 134 VOC (TCC); Centurion WB Urethane (SWC): Two coats, 2.0 to 3.0 dry mils, per coat.
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	A.
	A.
	A.
	A.
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	F. New and Existing Aluminum in Contact with Dissimilar Materials:
	F. New and Existing Aluminum in Contact with Dissimilar Materials:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.D.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.D.
	2. Primer/Finish:
	2. Primer/Finish:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 100 percent volume solids, high-build, two-component, polyamido-amine or polyamine epoxy; 49 grams per gallon VOC, maximum.
	1) Minimum 100 percent volume solids, high-build, two-component, polyamido-amine or polyamine epoxy; 49 grams per gallon VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 165 Epoxoline 100 (TCI); Carboguard 954 HB (TCC); Dura-Plate UHS (SWC): Two coats, 8.0 to 15.0 dry mils, per coat.
	1) Series 165 Epoxoline 100 (TCI); Carboguard 954 HB (TCC); Dura-Plate UHS (SWC): Two coats, 8.0 to 15.0 dry mils, per coat.
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	G. New and Existing Pipe and Duct Insulation, Cloth, Paper and Canvas Jacketed; Non-submerged, Interior:
	G. New and Existing Pipe and Duct Insulation, Cloth, Paper and Canvas Jacketed; Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.G.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.G.
	2. Primer:
	2. Primer:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 38 percent volume solids single-component, self-cross linking acrylic primer-sealer; 159 grams per liter VOC, maximum.
	1) Minimum 38 percent volume solids single-component, self-cross linking acrylic primer-sealer; 159 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 115 Uni-Bond DF (TCI); Sanitile 120 (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.
	1) Series 115 Uni-Bond DF (TCI); Sanitile 120 (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.


	3. Finish: Satin:
	3. Finish: Satin:
	a. Generic Components:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 37 percent volume solids, single component, self-cross linking acrylic; 226 grams per liter VOC, maximum.
	1) Minimum 37 percent volume solids, single component, self-cross linking acrylic; 226 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3358 (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3358 (TCC); Pro-Cryl Universal Primer (SWC): One coat, 2.0 to 4.0 dry mils.



	A.
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	H. New and Existing PVC and CPVC Piping and Fiberglass Insulation Covering; Non-submerged, Interior:
	H. New and Existing PVC and CPVC Piping and Fiberglass Insulation Covering; Non-submerged, Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.F.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.F.
	2. Primer:
	2. Primer:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 37 percent volume solids single-component, self-cross linking acrylic primer-sealer; 226 grams per liter VOC, maximum.
	1) Minimum 37 percent volume solids single-component, self-cross linking acrylic primer-sealer; 226 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 115 Uni-Bond DF (TCI); Carbocrylic 3358 (TCC); DTM Acrylic Primer/Finish (SWC): One coat, 2.0 to 4.0 dry mils.
	1) Series 115 Uni-Bond DF (TCI); Carbocrylic 3358 (TCC); DTM Acrylic Primer/Finish (SWC): One coat, 2.0 to 4.0 dry mils.


	3. Finish: Satin:
	3. Finish: Satin:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 37 percent volume solids, single component, self-cross linking acrylic; 226 grams per liter VOC, maximum.
	1) Minimum 37 percent volume solids, single component, self-cross linking acrylic; 226 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3358 (TCC); DTM Acrylic Primer/Finish (SWC): One coat, 2.0 to 4.0 dry mils.
	1) Series 116 Uni-Bond (TCI); Carbocrylic 3358 (TCC); DTM Acrylic Primer/Finish (SWC): One coat, 2.0 to 4.0 dry mils.
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	I. New and Existing Exterior Surfaces of Steel Pipe; Buried Exterior:
	I. New and Existing Exterior Surfaces of Steel Pipe; Buried Exterior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., and 3.2.E.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A., 3.2.C.1., and 3.2.E.
	2. Primer/Finish:
	2. Primer/Finish:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 75 percent volume solids, build, coal tar polyamide epoxy coating; 330 grams per liter VOC, maximum.
	1) Minimum 75 percent volume solids, build, coal tar polyamide epoxy coating; 330 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 46 Hi-Build H-413 Tneme-Tar (TCI); Bitumastic 300M (TCC); Targuard (SWC): Two coats, 9.0 dry mils, per coat.
	1) Series 46 Hi-Build H-413 Tneme-Tar (TCI); Bitumastic 300M (TCC); Targuard (SWC): Two coats, 9.0 dry mils, per coat.



	J. New and Existing Exterior Surfaces of Ductile Iron Process Pipe; Buried Exterior:
	J. New and Existing Exterior Surfaces of Ductile Iron Process Pipe; Buried Exterior:
	1. Refer to Section 40 05 19, Ductile Iron Process Pipe.
	1. Refer to Section 40 05 19, Ductile Iron Process Pipe.

	A.
	A.
	A.
	A.
	A.
	A.
	K. New and Existing Gypsum Wallboard and Wood; Interior:
	K. New and Existing Gypsum Wallboard and Wood; Interior:
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.H.
	1. Surface Preparation: Refer to Paragraphs 1.5.A.2., 3.2.A. and 3.2.H.
	2. Gypsum Wallboard, Plaster, and Wood Primer:
	2. Gypsum Wallboard, Plaster, and Wood Primer:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 17 percent solids, 100 percent waterborne modified polyamine epoxy or cross-linked water-based acrylic-epoxy; 170 grams per liter VOC, maximum.
	1) Minimum 17 percent solids, 100 percent waterborne modified polyamine epoxy or cross-linked water-based acrylic-epoxy; 170 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 255 (TCC); 3478 Epoxy Primer/Sealer (SWC): One coat, 0.7 to 1.5 dry mils.
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 255 (TCC); 3478 Epoxy Primer/Sealer (SWC): One coat, 0.7 to 1.5 dry mils.
	1) Series 151 Elasto-Grip FC (TCI); Sanitile 255 (TCC); 3478 Epoxy Primer/Sealer (SWC): One coat, 0.7 to 1.5 dry mils.


	3. Gypsum Wallboard and Wood Finish:
	3. Gypsum Wallboard and Wood Finish:
	a. Generic Components:
	a. Generic Components:
	1) Minimum 44 percent solids, waterborne acrylic epoxy or water-based epoxy; 250 grams per liter VOC, maximum.
	1) Minimum 44 percent solids, waterborne acrylic epoxy or water-based epoxy; 250 grams per liter VOC, maximum.

	b. Products and Manufacturers: Provide one of the following:
	b. Products and Manufacturers: Provide one of the following:
	1) Series 113/114 HB Tneme-Tufcoat (TCI); Sanitile 555 (TCC); 3479 High Performance Epoxy Coating (SWC): Two coats, 4.0 to 6.0 dry mils, per coat.
	1) Series 113/114 HB Tneme-Tufcoat (TCI); Sanitile 555 (TCC); 3479 High Performance Epoxy Coating (SWC): Two coats, 4.0 to 6.0 dry mils, per coat.
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	2.3  CALKING AND SEALANTS
	2.3  CALKING AND SEALANTS
	A.
	A.
	A.
	A.
	A.
	A.
	A. Refer to Section 07 92 00, Joint Sealants.
	A. Refer to Section 07 92 00, Joint Sealants.

	1.1
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	2.4   INSTRUMENTS
	2.4   INSTRUMENTS
	A. Instruments:
	A. Instruments:
	1.
	1.
	1. Provide one new dry-film thickness gauge for checking film thickness, one holiday detector to detect holidays or holes in the coating, and one set of visual standards to check surface preparation.  Calibrate dry film thickness gauge at Site using B...
	1. Provide one new dry-film thickness gauge for checking film thickness, one holiday detector to detect holidays or holes in the coating, and one set of visual standards to check surface preparation.  Calibrate dry film thickness gauge at Site using B...
	1.
	1.
	2. Products and Manufacturers: Provide the following:
	2. Products and Manufacturers: Provide the following:
	a. Film Thickness Testers: Model FM-III manufactured by Mikrotest, or equal.
	a. Film Thickness Testers: Model FM-III manufactured by Mikrotest, or equal.
	b. Holiday detector shall be Model M-1 as manufactured by Tinker & Rasor, or equal.
	b. Holiday detector shall be Model M-1 as manufactured by Tinker & Rasor, or equal.
	c. Visual Standards: ASTM D2200, Swedish Standards, SSPC VIS 1.
	c. Visual Standards: ASTM D2200, Swedish Standards, SSPC VIS 1.




	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Examine areas and conditions under which painting Work is to be performed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of Work.  Do not proceed with Work until unsatisfactory conditions have been correcte...
	A. Examine areas and conditions under which painting Work is to be performed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of Work.  Do not proceed with Work until unsatisfactory conditions have been correcte...
	B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise detrimental to formation of a durable paint film capable of performing in accordance with claims made in paint manufacturer’s product literature for su...
	B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions otherwise detrimental to formation of a durable paint film capable of performing in accordance with claims made in paint manufacturer’s product literature for su...
	C. Do not paint over existing paint where there is no assurance that existing paint will provide an acceptable surface for long-term adherence and durability of painting systems specified or where paint manufacturer requires removal of all existing pa...
	C. Do not paint over existing paint where there is no assurance that existing paint will provide an acceptable surface for long-term adherence and durability of painting systems specified or where paint manufacturer requires removal of all existing pa...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.2   SURFACE PREPARATION
	3.2   SURFACE PREPARATION
	A. General:
	A. General:
	1. Test for moisture content of surfaces before commencement of painting Work.  Test for moisture in concrete in compliance with ASTM D4263.  Report results to ENGINEER before commencing Work.
	1. Test for moisture content of surfaces before commencement of painting Work.  Test for moisture in concrete in compliance with ASTM D4263.  Report results to ENGINEER before commencing Work.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Prepare existing surfaces to be painted as specified for new surfaces.  Submit substitute methods of preparing existing surfaces, when proposed, with Shop Drawing submittal.  ENGINEER’s acceptance of substitute surface preparation methods does not ...
	2. Prepare existing surfaces to be painted as specified for new surfaces.  Submit substitute methods of preparing existing surfaces, when proposed, with Shop Drawing submittal.  ENGINEER’s acceptance of substitute surface preparation methods does not ...
	a. Clean and roughen surfaces of existing paint and other decorative or protective toppings on surfaces to remain that are to receive a painting system under this Section.
	a. Clean and roughen surfaces of existing paint and other decorative or protective toppings on surfaces to remain that are to receive a painting system under this Section.
	b. Where existing surfaces to be painted have corrosion, peeling paint, or unacceptably adhering coatings, remove all topcoats, primers, and intermediate coats of paint, and other protective or decorative coatings.
	b. Where existing surfaces to be painted have corrosion, peeling paint, or unacceptably adhering coatings, remove all topcoats, primers, and intermediate coats of paint, and other protective or decorative coatings.

	3. Perform preparation and cleaning procedures as specified herein and in strict accordance with paint manufacturer’s approved instructions for each surface and atmospheric condition.
	3. Perform preparation and cleaning procedures as specified herein and in strict accordance with paint manufacturer’s approved instructions for each surface and atmospheric condition.
	4. Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items already in place that do not require field painting, or provide effective surface-applied protection prior to surface preparation and painting.
	4. Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items already in place that do not require field painting, or provide effective surface-applied protection prior to surface preparation and painting.
	5. Remove as necessary items that must be field-painted where adjacent surfaces cannot be completely protected from splatter or overspray.  Following completion of painting of each space or area, the removed items shall be reinstalled by workers skill...
	5. Remove as necessary items that must be field-painted where adjacent surfaces cannot be completely protected from splatter or overspray.  Following completion of painting of each space or area, the removed items shall be reinstalled by workers skill...
	6. Clean surfaces to be painted before applying painting system components.  Remove oil and grease with clean cloths and cleaning solvents prior to mechanical cleaning.
	6. Clean surfaces to be painted before applying painting system components.  Remove oil and grease with clean cloths and cleaning solvents prior to mechanical cleaning.
	7. Prepare surfaces that were improperly shop-painted and abraded or rusted shop-painted surfaces as specified.
	7. Prepare surfaces that were improperly shop-painted and abraded or rusted shop-painted surfaces as specified.

	B. Cast-In-Place Concrete, Precast Concrete and Masonry Surfaces:
	B. Cast-In-Place Concrete, Precast Concrete and Masonry Surfaces:
	1. Prepare surfaces of concrete unit masonry to be painted by removing all efflorescence, chalk, dust, dirt, grease, oils, and other contamination using soap and water.  Surfaces shall be clean and dry at time of paint system application.
	1. Prepare surfaces of concrete unit masonry to be painted by removing all efflorescence, chalk, dust, dirt, grease, oils, and other contamination using soap and water.  Surfaces shall be clean and dry at time of paint system application.
	2. Concrete unit masonry that cannot be adequately cleaned using soap and water shall be acid etched with a commercial solution of 15 percent muriatic acid.
	2. Concrete unit masonry that cannot be adequately cleaned using soap and water shall be acid etched with a commercial solution of 15 percent muriatic acid.
	3. Prepare and clean cast-in-place concrete and precast concrete surfaces per ASTM D4259 to provide a uniform and continuous anchor profile of approximately one mil.  Provide mechanical abrading and abrasive blasting per ASTM D4259.  Use 40 to 80-mesh...
	3. Prepare and clean cast-in-place concrete and precast concrete surfaces per ASTM D4259 to provide a uniform and continuous anchor profile of approximately one mil.  Provide mechanical abrading and abrasive blasting per ASTM D4259.  Use 40 to 80-mesh...
	3. Prepare and clean cast-in-place concrete and precast concrete surfaces per ASTM D4259 to provide a uniform and continuous anchor profile of approximately one mil.  Provide mechanical abrading and abrasive blasting per ASTM D4259.  Use 40 to 80-mesh...
	4. Where paint system is for chemical containment barrier protection, repair cracks and expansion joints in concrete and provide 2-inch radiused cove base fillets at equipment pads and containment walls as part of complete chemical containment paint s...
	4. Where paint system is for chemical containment barrier protection, repair cracks and expansion joints in concrete and provide 2-inch radiused cove base fillets at equipment pads and containment walls as part of complete chemical containment paint s...
	5. Remove from cast-in-place concrete fins, projections, and other surface irregularities that would protrude above level of finished intermediate fillers and surfacers.  Remove by chipping and scarification by mechanical abrasion.
	5. Remove from cast-in-place concrete fins, projections, and other surface irregularities that would protrude above level of finished intermediate fillers and surfacers.  Remove by chipping and scarification by mechanical abrasion.
	6. Using specified filler and surfacer, patch cast-in-place concrete and precast concrete surfaces as required to completely fill surface air holes and honeycombing.  Level all protrusions, grind filler and surfacing compounds smooth, and level with a...
	6. Using specified filler and surfacer, patch cast-in-place concrete and precast concrete surfaces as required to completely fill surface air holes and honeycombing.  Level all protrusions, grind filler and surfacing compounds smooth, and level with a...
	7. Perform tests per ASTM D4262 and ASTM D4263 to verify alkalinity and moisture content of surfaces to be painted, and report findings to ENGINEER.  If, in ENGINEER’s opinion, surfaces are sufficiently alkaline to cause blistering and burning of pain...
	7. Perform tests per ASTM D4262 and ASTM D4263 to verify alkalinity and moisture content of surfaces to be painted, and report findings to ENGINEER.  If, in ENGINEER’s opinion, surfaces are sufficiently alkaline to cause blistering and burning of pain...
	8. Where a concrete unit masonry block filler is specified, spot patch holes and cracks with a putty knife using specified block filler.  Apply to large surfaces by airless spray and backroll uniformly using a roller with a synthetic nap cover.  Follo...
	8. Where a concrete unit masonry block filler is specified, spot patch holes and cracks with a putty knife using specified block filler.  Apply to large surfaces by airless spray and backroll uniformly using a roller with a synthetic nap cover.  Follo...

	C. Ferrous Metals:
	C. Ferrous Metals:
	1. Ferrous Metals Except Ductile and Cast Iron:
	1. Ferrous Metals Except Ductile and Cast Iron:
	a. Comply with paint manufacturer’s recommendations for type and size of abrasive to provide a surface profile that meets manufacturer’s painting system requirements for type, function, and location of surface.  Verify that paint manufacturer-recommen...
	a. Comply with paint manufacturer’s recommendations for type and size of abrasive to provide a surface profile that meets manufacturer’s painting system requirements for type, function, and location of surface.  Verify that paint manufacturer-recommen...
	b. Clean non-submerged ferrous surfaces including structural steel and miscellaneous metal to be shop-primed, of all oil, grease, dirt, mill scale, and other contamination by commercial blast cleaning complying with SSPC SP 6 at time of paint system a...
	b. Clean non-submerged ferrous surfaces including structural steel and miscellaneous metal to be shop-primed, of all oil, grease, dirt, mill scale, and other contamination by commercial blast cleaning complying with SSPC SP 6 at time of paint system a...
	c. Clean submerged ferrous surfaces including structural steel and miscellaneous metal to be shop-primed of all oil, grease, dirt, mill scale, and other contamination by near-white blasting complying with SSPC SP 10 at time of painting system applicat...
	c. Clean submerged ferrous surfaces including structural steel and miscellaneous metal to be shop-primed of all oil, grease, dirt, mill scale, and other contamination by near-white blasting complying with SSPC SP 10 at time of painting system applicat...
	d. Clean non-submerged, ferrous surfaces that have not been shop-coated of all oil, grease, dirt, loose mill scale, and other contamination by commercial blasting complying with SSPC SP 6 at the time of painting system application, using SSPC VIS 1 as...
	d. Clean non-submerged, ferrous surfaces that have not been shop-coated of all oil, grease, dirt, loose mill scale, and other contamination by commercial blasting complying with SSPC SP 6 at the time of painting system application, using SSPC VIS 1 as...
	e. Clean submerged ferrous surfaces that have not been shop-coated or that have been improperly shop-coated of all oil, grease, dirt, mill scale, and other contamination by near-white blasting complying with SSPC SP 10 at time of painting system appli...
	e. Clean submerged ferrous surfaces that have not been shop-coated or that have been improperly shop-coated of all oil, grease, dirt, mill scale, and other contamination by near-white blasting complying with SSPC SP 10 at time of painting system appli...
	f. Touch-up shop-applied prime coats that have damaged or have bare areas with primer recommended by paint manufacturer after commercial blasting complying with SSPC SP 6 at the time of painting system application, using SSPC VIS 1 as a standard of co...
	f. Touch-up shop-applied prime coats that have damaged or have bare areas with primer recommended by paint manufacturer after commercial blasting complying with SSPC SP 6 at the time of painting system application, using SSPC VIS 1 as a standard of co...
	g. Power tool-clean per SSPC SP 3 to remove welding splatter and slag.
	g. Power tool-clean per SSPC SP 3 to remove welding splatter and slag.
	a.
	a.
	a.
	a.
	a.
	a.
	h. Remove all rust and contamination on existing ferrous metals to sound surfaces by power tool-cleaning complying with SSPC SP 11 to provide a surface profile of not less than one mil.
	h. Remove all rust and contamination on existing ferrous metals to sound surfaces by power tool-cleaning complying with SSPC SP 11 to provide a surface profile of not less than one mil.
	a.
	a.
	a.
	a.
	a.
	a.
	i. Cleaning: Clean tank to remove sediment and coarse debris, including aluminum or magnesium anode rods, from tank floor and other horizontal surfaces.  Sediment and debris shall be removed and disposed of in accordance with local, state, and federal...
	i. Cleaning: Clean tank to remove sediment and coarse debris, including aluminum or magnesium anode rods, from tank floor and other horizontal surfaces.  Sediment and debris shall be removed and disposed of in accordance with local, state, and federal...

	2. Ductile and Cast Iron:
	2. Ductile and Cast Iron:
	a. Comply with paint manufacturer’s recommendations and NAPF 500-03 for type and size of abrasive to provide a surface profile meeting paint manufacturer’s requirements for type, function and location of surface.  Verify that paint manufacturer-recomm...
	a. Comply with paint manufacturer’s recommendations and NAPF 500-03 for type and size of abrasive to provide a surface profile meeting paint manufacturer’s requirements for type, function and location of surface.  Verify that paint manufacturer-recomm...
	b. Clean submerged and non-submerged ductile and cast iron surfaces to be shop-primed of all oil, grease, dirt, mill scale, and other contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAPF 500-03-04, and NAPF 500-0...
	b. Clean submerged and non-submerged ductile and cast iron surfaces to be shop-primed of all oil, grease, dirt, mill scale, and other contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAPF 500-03-04, and NAPF 500-0...
	c. Clean submerged ductile and cast iron that have not been shop-coated or that have been improperly shop-coated of all oil, grease, dirt, mill scale, and other contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAP...
	c. Clean submerged ductile and cast iron that have not been shop-coated or that have been improperly shop-coated of all oil, grease, dirt, mill scale, and other contamination by solvent cleaning and abrasive blasting complying with NAPF 500-03-01, NAP...
	d. Remove all contamination on existing ductile and cast iron to sound surfaces by power tool cleaning complying with NAPF 500-03-03.
	d. Remove all contamination on existing ductile and cast iron to sound surfaces by power tool cleaning complying with NAPF 500-03-03.


	D. Non-Ferrous Metal Surfaces: Prepare non-ferrous metal surfaces for painting by light whip blasting or by lightly sanding with 60- to 80-mesh sandpaper.
	D. Non-Ferrous Metal Surfaces: Prepare non-ferrous metal surfaces for painting by light whip blasting or by lightly sanding with 60- to 80-mesh sandpaper.
	E. Galvanized (Zinc-Coated) Surfaces: Prepare galvanized surfaces for painting by lightly sanding with 60- to 80-mesh sandpaper or by light whip blasting.
	E. Galvanized (Zinc-Coated) Surfaces: Prepare galvanized surfaces for painting by lightly sanding with 60- to 80-mesh sandpaper or by light whip blasting.
	F. PVC and CPVC Piping and Fiberglass: Lightly sand and clean surfaces to be painted.  Fiberglass surfaces shall be prepared by solvent washing to remove wax and other contaminants, before abrading surfaces with 60- to 80-mesh sandpaper to provide an ...
	F. PVC and CPVC Piping and Fiberglass: Lightly sand and clean surfaces to be painted.  Fiberglass surfaces shall be prepared by solvent washing to remove wax and other contaminants, before abrading surfaces with 60- to 80-mesh sandpaper to provide an ...
	G. Covering on Pipe Insulation:
	G. Covering on Pipe Insulation:
	1. Remove all oil and surface contaminants as recommended by paint and insulation cover manufacturer for surface and application required.
	1. Remove all oil and surface contaminants as recommended by paint and insulation cover manufacturer for surface and application required.
	2. Do not cut or damage insulation and covering.
	2. Do not cut or damage insulation and covering.

	H. Gypsum Wallboard, and Plaster:
	H. Gypsum Wallboard, and Plaster:
	1. Patch, sand, and seal rough spots before applying prime coat.  Remove all dust and other contaminants prior to painting.
	1. Patch, sand, and seal rough spots before applying prime coat.  Remove all dust and other contaminants prior to painting.
	2. Touch-up suction spots and hot spots with primer before applying finish coats.
	2. Touch-up suction spots and hot spots with primer before applying finish coats.

	I. Wood:
	I. Wood:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Clean wood surfaces to be painted of all dirt, oil, or other foreign substances using scrapers, mineral spirits, and sandpaper, as required.  Use sandpaper to smooth finished surfaces exposed to view and dust off.
	1. Clean wood surfaces to be painted of all dirt, oil, or other foreign substances using scrapers, mineral spirits, and sandpaper, as required.  Use sandpaper to smooth finished surfaces exposed to view and dust off.
	2. Prime, stain, or seal wood required to be painted at Site immediately upon delivery to Site.  Prime edges, ends, faces, undersides, and backsides of such wood, including cabinets, counters, cases, paneling and similar items.
	2. Prime, stain, or seal wood required to be painted at Site immediately upon delivery to Site.  Prime edges, ends, faces, undersides, and backsides of such wood, including cabinets, counters, cases, paneling and similar items.
	3. Backprime paneling or interior partitions only where masonry, plaster, or other wet-wall construction occurs on backside.
	3. Backprime paneling or interior partitions only where masonry, plaster, or other wet-wall construction occurs on backside.
	4. Seal tops, bottoms, and cut-outs of wood doors with a heavy coat of sealer as recommended by door manufacturer immediately upon delivery to Site.
	4. Seal tops, bottoms, and cut-outs of wood doors with a heavy coat of sealer as recommended by door manufacturer immediately upon delivery to Site.
	5. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other recommended knot sealer before applying priming coat.
	5. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other recommended knot sealer before applying priming coat.
	6. After priming, fill holes and imperfections in finish surfaces with putty or plastic wood-filler as recommended by manufacturers of paint and filler, sandpaper smooth when dried and dust off.
	6. After priming, fill holes and imperfections in finish surfaces with putty or plastic wood-filler as recommended by manufacturers of paint and filler, sandpaper smooth when dried and dust off.


	3.3   PROTECTION OF PROPERTY AND STRUCTURES
	3.3   PROTECTION OF PROPERTY AND STRUCTURES
	3.3   PROTECTION OF PROPERTY AND STRUCTURES
	A. Protect property and structures adjacent to the Work from waste residues resulting from cleaning, surface preparation and paint application.
	A. Protect property and structures adjacent to the Work from waste residues resulting from cleaning, surface preparation and paint application.
	B. Use shrouding, vacuum blasting, or other approved methods for cleaning and surface preparation of exterior surfaces.
	B. Use shrouding, vacuum blasting, or other approved methods for cleaning and surface preparation of exterior surfaces.
	C. During blast cleaning and surface preparation of interior and exterior surfaces, control discharge of dust and grit, using shrouding, negative-pressure containment/dust collection systems, or other means to protect adjacent property and structures ...
	C. During blast cleaning and surface preparation of interior and exterior surfaces, control discharge of dust and grit, using shrouding, negative-pressure containment/dust collection systems, or other means to protect adjacent property and structures ...
	D. For painting of exterior surfaces, use rollers, shrouding or other approved methods as required to protect adjacent property and structures from wind-blown paint residues.
	D. For painting of exterior surfaces, use rollers, shrouding or other approved methods as required to protect adjacent property and structures from wind-blown paint residues.
	E. Submit proposed procedures for cleaning, surface preparation and paint application describing methods for protecting adjacent property and structures from residues.  Do not proceed with cleaning, surface preparation or painting until proposed proce...
	E. Submit proposed procedures for cleaning, surface preparation and paint application describing methods for protecting adjacent property and structures from residues.  Do not proceed with cleaning, surface preparation or painting until proposed proce...

	3.4   MATERIALS PREPARATION
	3.4   MATERIALS PREPARATION
	A. General:
	A. General:
	1. Mix and prepare paint products in strict accordance with paint manufacturer’s product literature.
	1. Mix and prepare paint products in strict accordance with paint manufacturer’s product literature.
	2. Do not mix painting materials produced by different manufacturers, unless otherwise permitted by paint manufacturer’s instructions.
	2. Do not mix painting materials produced by different manufacturers, unless otherwise permitted by paint manufacturer’s instructions.
	3. Where thinners are required, they shall be produced by paint system manufacturer unless otherwise permitted by paint manufacturer’s product literature and submitted to and accepted by ENGINEER with Shop Drawings.
	3. Where thinners are required, they shall be produced by paint system manufacturer unless otherwise permitted by paint manufacturer’s product literature and submitted to and accepted by ENGINEER with Shop Drawings.

	A.
	A.
	A.
	A.
	A.
	A.
	B. Tinting:
	B. Tinting:
	1. Where multiple coats of the same material are to be provided, tint each undercoat a lighter shade to facilitate identification of each coat of paint.
	1. Where multiple coats of the same material are to be provided, tint each undercoat a lighter shade to facilitate identification of each coat of paint.
	2. Tint undercoats to match color of finish coat of paint, but provide sufficient difference in shade of undercoats to distinguish each separate coat.  Provide a code number to identify material tinted by manufacturer.
	2. Tint undercoats to match color of finish coat of paint, but provide sufficient difference in shade of undercoats to distinguish each separate coat.  Provide a code number to identify material tinted by manufacturer.

	C. Mixing:
	C. Mixing:
	1. For products requiring constant agitation, use methods in compliance with manufacturer’s product literature to prevent settling during paint application.
	1. For products requiring constant agitation, use methods in compliance with manufacturer’s product literature to prevent settling during paint application.
	2. Mix in containers placed in suitably sized non-ferrous or oxide resistant metal pans to protect floors from slashes or spills that could stain the floor or react with subsequent finish floor material.
	2. Mix in containers placed in suitably sized non-ferrous or oxide resistant metal pans to protect floors from slashes or spills that could stain the floor or react with subsequent finish floor material.
	3. Mix and apply paint in containers bearing accurate product name of material being mixed or applied.
	3. Mix and apply paint in containers bearing accurate product name of material being mixed or applied.
	3. Mix and apply paint in containers bearing accurate product name of material being mixed or applied.
	4. Stir products before application to produce a mixture of uniform density and as required during the application.  Do not stir into the product film that forms on surface; instead, remove film and, if necessary, strain product before using.
	4. Stir products before application to produce a mixture of uniform density and as required during the application.  Do not stir into the product film that forms on surface; instead, remove film and, if necessary, strain product before using.
	5. Strain products requiring such mixing procedures.  After adjusting mixer speed to break up lumps and after components are thoroughly blended, strain through 35 to 50-mesh screen before application.
	5. Strain products requiring such mixing procedures.  After adjusting mixer speed to break up lumps and after components are thoroughly blended, strain through 35 to 50-mesh screen before application.

	D. General:
	D. General:
	1. Apply paint systems by brush, roller, or airless spray per manufacturer’s recommendations and in compliance with Paint Application Specifications No. 1 in SSPC Volume 2, where applicable.  Use brushes best suited for type of paint applied.  Use rol...
	1. Apply paint systems by brush, roller, or airless spray per manufacturer’s recommendations and in compliance with Paint Application Specifications No. 1 in SSPC Volume 2, where applicable.  Use brushes best suited for type of paint applied.  Use rol...
	2. Paint dry film thicknesses required are the same regardless of the application method.  Do not apply succeeding coats until previous coat has completely dried.
	2. Paint dry film thicknesses required are the same regardless of the application method.  Do not apply succeeding coats until previous coat has completely dried.
	3. Apply additional coats when undercoats, stains, or other conditions show through final coat of paint, until paint film is uniform finish, color, and appearance, particularly for intense chroma primary colors.  Ensure that surfaces, including edges,...
	3. Apply additional coats when undercoats, stains, or other conditions show through final coat of paint, until paint film is uniform finish, color, and appearance, particularly for intense chroma primary colors.  Ensure that surfaces, including edges,...
	1.
	1.
	1.
	1.
	1.
	1.
	4. Surfaces of items not normally exposed-to-view do not require the same color as other components of system of which they are part, but require the same painting system specified for exposed surfaces of system.
	4. Surfaces of items not normally exposed-to-view do not require the same color as other components of system of which they are part, but require the same painting system specified for exposed surfaces of system.
	5. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-specular black paint before final installation of registers or grilles.
	5. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-specular black paint before final installation of registers or grilles.
	6. Paint backs of access panels and removable or hinged covers to match exposed surfaces.
	6. Paint backs of access panels and removable or hinged covers to match exposed surfaces.
	7. Paint aluminum parts in contact with dissimilar materials with specified paint system.
	7. Paint aluminum parts in contact with dissimilar materials with specified paint system.
	8. Paint tops, bottoms, and side edges of doors the same as exterior surfaces.
	8. Paint tops, bottoms, and side edges of doors the same as exterior surfaces.
	9. Omit field-applied primer on metal surfaces that have been primed in the shop.  Touch-up paint shop-primed coats and pre-finished items only when approved by ENGINEER using compatible primers and manufacturer’s recommended compatible field-applied ...
	9. Omit field-applied primer on metal surfaces that have been primed in the shop.  Touch-up paint shop-primed coats and pre-finished items only when approved by ENGINEER using compatible primers and manufacturer’s recommended compatible field-applied ...
	10. Welds shall be stripe-coated with intermediate or finish coat of paint after application of prime coat.
	10. Welds shall be stripe-coated with intermediate or finish coat of paint after application of prime coat.
	1.
	1.
	1.
	1.
	1.
	1.
	11. Paint steel water storage tanks per AWWA D102.
	11. Paint steel water storage tanks per AWWA D102.

	E. Minimum/Maximum Paint Film Thickness:
	E. Minimum/Maximum Paint Film Thickness:
	E. Minimum/Maximum Paint Film Thickness:
	1. Apply each product at not less than, nor more than, manufacturer’s recommended spreading rate, and provide total dry film thickness as specified.
	1. Apply each product at not less than, nor more than, manufacturer’s recommended spreading rate, and provide total dry film thickness as specified.
	2. Apply additional coats of paint if required to obtain specified total dry film thickness.
	2. Apply additional coats of paint if required to obtain specified total dry film thickness.
	3. Maximum dry film thickness shall not exceed 100 percent of minimum dry film thickness, except where more stringent limitations are recommended by paint manufacturer for a specific product.
	3. Maximum dry film thickness shall not exceed 100 percent of minimum dry film thickness, except where more stringent limitations are recommended by paint manufacturer for a specific product.

	F. Scheduling Surface Preparation and Painting:
	F. Scheduling Surface Preparation and Painting:
	1. As soon as practical after preparation, apply first-coat material to surfaces that have been cleaned, pretreated, or otherwise prepared for painting.  Apply first-coat material before subsequent surface deterioration due to atmospheric conditions e...
	1. As soon as practical after preparation, apply first-coat material to surfaces that have been cleaned, pretreated, or otherwise prepared for painting.  Apply first-coat material before subsequent surface deterioration due to atmospheric conditions e...
	2. Allow sufficient time between successive coats to permit proper drying.  Do not recoat until paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure and application of another coat of paint does not caus...
	2. Allow sufficient time between successive coats to permit proper drying.  Do not recoat until paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure and application of another coat of paint does not caus...
	3. Scarify primers and other painting system components by brush-blasting if paint has been exposed for lengths of time or under conditions beyond manufacturer’s written recommendations for painting systems required, intended use, or method of applica...
	3. Scarify primers and other painting system components by brush-blasting if paint has been exposed for lengths of time or under conditions beyond manufacturer’s written recommendations for painting systems required, intended use, or method of applica...
	4. Schedule cleaning and painting so that dust and other contaminants from cleaning process do not fall on wet, newly painted surfaces.
	4. Schedule cleaning and painting so that dust and other contaminants from cleaning process do not fall on wet, newly painted surfaces.

	G. Prime Coats: Recoat primed and sealed walls and ceilings where there is evidence of suction spots or unsealed areas in first coat, to assure a finish coat with no burn-through or other defects caused by insufficient sealing.
	G. Prime Coats: Recoat primed and sealed walls and ceilings where there is evidence of suction spots or unsealed areas in first coat, to assure a finish coat with no burn-through or other defects caused by insufficient sealing.
	H. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of uniform finish, color, appearance, and coverage.
	H. Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of uniform finish, color, appearance, and coverage.
	I. Brush Application:
	I. Brush Application:
	1. Brush out and work all brush coats onto surfaces in an even film.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections are unacceptable.  Neatly draw all glass and color break lines.
	1. Brush out and work all brush coats onto surfaces in an even film.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections are unacceptable.  Neatly draw all glass and color break lines.
	2. Brush-apply primer or first coats, unless otherwise permitted to use mechanical applicators.
	2. Brush-apply primer or first coats, unless otherwise permitted to use mechanical applicators.

	J. Mechanical Applicators:
	J. Mechanical Applicators:
	1. Use mechanical methods for paint application when permitted by governing ordinances, manufacturer, and approved by ENGINEER.
	1. Use mechanical methods for paint application when permitted by governing ordinances, manufacturer, and approved by ENGINEER.
	2. Limit roller applications, if approved by ENGINEER, to interior wall finishes for second and third coats.  Apply each roller coat to provide the equivalent hiding as brush-applied coats.
	2. Limit roller applications, if approved by ENGINEER, to interior wall finishes for second and third coats.  Apply each roller coat to provide the equivalent hiding as brush-applied coats.
	2. Limit roller applications, if approved by ENGINEER, to interior wall finishes for second and third coats.  Apply each roller coat to provide the equivalent hiding as brush-applied coats.
	3. Where spray application is used, apply each coat to provide equivalent hiding of brush-applied coats.  Do not double back with spray equipment for purpose of building up film thickness of multiple coats in one pass.
	3. Where spray application is used, apply each coat to provide equivalent hiding of brush-applied coats.  Do not double back with spray equipment for purpose of building up film thickness of multiple coats in one pass.

	K. Completed Work: Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint Work not in compliance with specified requirements as required by ENGINEER.
	K. Completed Work: Match approved samples for color, texture, and coverage.  Remove, refinish, or repaint Work not in compliance with specified requirements as required by ENGINEER.

	3.5   FIELD QUALITY CONTROL
	3.5   FIELD QUALITY CONTROL
	A. ENGINEER may invoke the following material testing procedure at any time for a maximum of five times during field painting Work:
	A. ENGINEER may invoke the following material testing procedure at any time for a maximum of five times during field painting Work:
	1. CONTRACTOR shall engage service of an independent testing laboratory to sample paints used, as designated by ENGINEER.  Samples of products delivered to Site shall be obtained, identified, sealed, and certified as to being products actually applied...
	1. CONTRACTOR shall engage service of an independent testing laboratory to sample paints used, as designated by ENGINEER.  Samples of products delivered to Site shall be obtained, identified, sealed, and certified as to being products actually applied...
	2. A testing laboratory selected by OWNER and paid for by CONTRACTOR shall perform appropriate tests for any or all of the following:
	2. A testing laboratory selected by OWNER and paid for by CONTRACTOR shall perform appropriate tests for any or all of the following:
	a. Abrasion resistance.
	a. Abrasion resistance.
	b. Apparent reflectivity.
	b. Apparent reflectivity.
	c. Flexibility.
	c. Flexibility.
	d. Washability.
	d. Washability.
	e. Absorption.
	e. Absorption.
	f. Accelerated weathering.
	f. Accelerated weathering.
	g. Dry opacity.
	g. Dry opacity.
	h. Accelerated yellowness.
	h. Accelerated yellowness.
	i. Recoating.
	i. Recoating.
	j. Skinning.
	j. Skinning.
	k. Color retention.
	k. Color retention.
	l. Alkali resistance.
	l. Alkali resistance.
	m. Quantitative materials analysis.
	m. Quantitative materials analysis.

	3. If test results show that products being used do not comply with specified requirements, CONTRACTOR may be directed to stop painting Work and remove non-complying paint, and shall prepare and repaint surfaces coated with rejected paint with materia...
	3. If test results show that products being used do not comply with specified requirements, CONTRACTOR may be directed to stop painting Work and remove non-complying paint, and shall prepare and repaint surfaces coated with rejected paint with materia...

	A.
	A.
	A.
	A.
	A.
	A.
	B. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Provide testing instruments specified in Article 2....
	B. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Provide testing instruments specified in Article 2....
	C. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Perform testing using testing instruments specified...
	C. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Perform testing using testing instruments specified...
	C. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections, and after acceptance by ENGINEER, proceed with succeeding coat.  Perform testing using testing instruments specified...
	D. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections by OWNER, and after acceptance by ENGINEER, proceed with succeeding coat.
	D. Notify ENGINEER after completing each coat of paint.  After inspection and checking of film thickness, holidays, and imperfections by OWNER, and after acceptance by ENGINEER, proceed with succeeding coat.
	1.
	1.
	1.
	1.
	1.
	1.
	1. ENGINEER will witness all testing and shall be notified of scheduled testing at least twenty-four hours in advance.
	1. ENGINEER will witness all testing and shall be notified of scheduled testing at least twenty-four hours in advance.
	2. Apply additional coats, if required, to produce specified film thickness and to correct holidays and to completely fill all surface air holes.
	2. Apply additional coats, if required, to produce specified film thickness and to correct holidays and to completely fill all surface air holes.

	E. For magnetic substrates, measure thickness of dry film nonmagnetic coatings following recommendations of SSPC PA-2.  These procedures supplement manufacturers’ approved instructions for manual operation of measurement gauges and do not replace such...
	E. For magnetic substrates, measure thickness of dry film nonmagnetic coatings following recommendations of SSPC PA-2.  These procedures supplement manufacturers’ approved instructions for manual operation of measurement gauges and do not replace such...
	A.
	A.
	A.
	A.
	A.
	A.
	F. Record time, location, number of coats, dry film thickness, holidays, and other imperfections and submit testing results to ENGINEER.
	F. Record time, location, number of coats, dry film thickness, holidays, and other imperfections and submit testing results to ENGINEER.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.6   MISCELLANEOUS TANK REHABILITATION
	3.6   MISCELLANEOUS TANK REHABILITATION
	A. Sealant Replacement: Remove all existing sealant material between tank bottom and concrete ring wall foundation.  Thoroughly wet space between bottom of tank and top of wall and provide 1-inch thick cane fiber filler.  Seal entire outer edge of tan...
	A. Sealant Replacement: Remove all existing sealant material between tank bottom and concrete ring wall foundation.  Thoroughly wet space between bottom of tank and top of wall and provide 1-inch thick cane fiber filler.  Seal entire outer edge of tan...
	A.
	A.
	A.
	A.
	A.
	A.
	B. Provide new rubber gaskets and Type 316 stainless steel nuts and bolts for access hatches (two roof and two ground-level shell hatches).  Remove and dispose of old nuts, bolts, and gaskets.  New gasketing system shall prevent leakage from tank thro...
	B. Provide new rubber gaskets and Type 316 stainless steel nuts and bolts for access hatches (two roof and two ground-level shell hatches).  Remove and dispose of old nuts, bolts, and gaskets.  New gasketing system shall prevent leakage from tank thro...
	C. Seal existing cathodic protection system manhole covers to tank roof using an NSF 61-approved sealant product.  Covers and sealant shall prevent entrance of water into tank.
	C. Seal existing cathodic protection system manhole covers to tank roof using an NSF 61-approved sealant product.  Covers and sealant shall prevent entrance of water into tank.

	1.1
	1.1
	1.1
	1.1
	3.7   DISINFECTION
	3.7   DISINFECTION
	A. Disinfection shall conform to applicable requirements of AWWA C652, except as modified below.
	A. Disinfection shall conform to applicable requirements of AWWA C652, except as modified below.
	B. After tank painting is complete and interior surfaces thoroughly dried, remove all visible dirt and contaminating materials.  Disinfect interior of tank by spraying all surfaces, including underside of roof and roof support members, with a chlorine...
	B. After tank painting is complete and interior surfaces thoroughly dried, remove all visible dirt and contaminating materials.  Disinfect interior of tank by spraying all surfaces, including underside of roof and roof support members, with a chlorine...
	A.
	A.
	A.
	A.
	A.
	A.
	C. Water for initial disinfection and filling will be furnished by OWNER.  CONTRACTOR shall provide pumps, hoses, and other temporary equipment required to fill tank.  CONTRACTOR shall furnish chlorine.
	C. Water for initial disinfection and filling will be furnished by OWNER.  CONTRACTOR shall provide pumps, hoses, and other temporary equipment required to fill tank.  CONTRACTOR shall furnish chlorine.
	A.
	A.
	A.
	A.
	A.
	A.
	D. First set of bacteriological testing will be paid for by OWNER.
	D. First set of bacteriological testing will be paid for by OWNER.
	E. If tank must be emptied, re-disinfected, flushed, and refilled to obtain satisfactory bacteriological samples, or because of extensive leakage, CONTRACTOR shall pay for additional chlorine, re-testing, and water at the utility owner’s standard rates.
	E. If tank must be emptied, re-disinfected, flushed, and refilled to obtain satisfactory bacteriological samples, or because of extensive leakage, CONTRACTOR shall pay for additional chlorine, re-testing, and water at the utility owner’s standard rates.
	A.
	A.
	A.
	A.
	A.
	A.
	F. Water VOC Concentration Testing:
	F. Water VOC Concentration Testing:
	1. After tank has filled and allowed to stand for twenty-four hours, OWNER will provide one set of water samples for testing for total volatile organic compounds per EPA Method 524.2 and bacteriological levels to confirm acceptability of water with ap...
	1. After tank has filled and allowed to stand for twenty-four hours, OWNER will provide one set of water samples for testing for total volatile organic compounds per EPA Method 524.2 and bacteriological levels to confirm acceptability of water with ap...
	2. If a sample does not meet applicable requirements, CONTRACTOR shall drain tank and allow the paint system to further cure.  CONTRACTOR shall pay costs for additional refilling, testing, and disposal of water necessary to achieve compliance with app...
	2. If a sample does not meet applicable requirements, CONTRACTOR shall drain tank and allow the paint system to further cure.  CONTRACTOR shall pay costs for additional refilling, testing, and disposal of water necessary to achieve compliance with app...


	3.8   PROTECTION OF NEW FINISHES
	3.8   PROTECTION OF NEW FINISHES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Provide signs that read, “Wet Paint” as required to protect newly painted finishes.  Remove temporary wrappings provided for protection of the Work and work of other contractors after completion of painting.
	A. Provide signs that read, “Wet Paint” as required to protect newly painted finishes.  Remove temporary wrappings provided for protection of the Work and work of other contractors after completion of painting.

	3.9   ADJUSTING AND CLEANING
	3.9   ADJUSTING AND CLEANING
	A. Correct damages to work of other trades through cleaning, repairing or replacing, and repainting, as acceptable to ENGINEER.
	A. Correct damages to work of other trades through cleaning, repairing or replacing, and repainting, as acceptable to ENGINEER.
	B. During progress of Work, remove from Site all discarded paint materials, rubbish, cans, and rags at end of each workday.
	B. During progress of Work, remove from Site all discarded paint materials, rubbish, cans, and rags at end of each workday.
	C. Upon completion of painting, clean paint-spattered surfaces.  Remove spattered paint by proper methods of washing and scraping, while avoiding scratching or otherwise damaging finished surfaces.
	C. Upon completion of painting, clean paint-spattered surfaces.  Remove spattered paint by proper methods of washing and scraping, while avoiding scratching or otherwise damaging finished surfaces.
	A. At completion of work of other trades, touch-up and restore damaged or defaced painted surfaces as determined by ENGINEER.
	A. At completion of work of other trades, touch-up and restore damaged or defaced painted surfaces as determined by ENGINEER.
	A. At completion of work of other trades, touch-up and restore damaged or defaced painted surfaces as determined by ENGINEER.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D.
	D.



	10 11 00 - Visual Display Surfaces
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	1.1 SECTION INCLUDES
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install visual display surfaces.
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install visual display surfaces.
	1.
	1.
	1.
	1.
	1.
	1.
	2. The type of products required includes the following:
	2. The type of products required includes the following:
	a. Dry marker-board.
	a. Dry marker-board.
	a.
	a.
	a.
	a.
	b. Set of dry markers.
	b. Set of dry markers.
	c. Trim and attachments.
	c. Trim and attachments.


	B. Related Sections:
	B. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 04 05 19, Masonry Anchorage and Reinforcing.
	1. Section 04 05 19, Masonry Anchorage and Reinforcing.
	1.
	1.
	2. Section 09 21 16, Gypsum Board Assemblies.
	2. Section 09 21 16, Gypsum Board Assemblies.
	3. Section 09 91 00, Painting.
	3. Section 09 91 00, Painting.

	1.2   REFERENCES
	1.2   REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	A. Standards referenced in this Section are listed below:
	1. American Architectural Manufacturers Association, (AAMA).
	1. American Architectural Manufacturers Association, (AAMA).
	a. AAMA 611, Voluntary Standards for Anodized Architectural Aluminum.
	a. AAMA 611, Voluntary Standards for Anodized Architectural Aluminum.
	b. AAMA 2603, Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coating on Aluminum Extrusions and Panels.
	b. AAMA 2603, Voluntary Specification, Performance Requirements and Test Procedures for Pigmented Organic Coating on Aluminum Extrusions and Panels.

	2. American National Standards Institute, (ANSI).
	2. American National Standards Institute, (ANSI).
	a. ANSI A117.1, Guidelines for Accessible and Useable Buildings and Facilities - Providing Accessibility and Usability for Physically Handicapped People (ICC/ANSI A117.1-1998).
	a. ANSI A117.1, Guidelines for Accessible and Useable Buildings and Facilities - Providing Accessibility and Usability for Physically Handicapped People (ICC/ANSI A117.1-1998).

	3. American Society for Testing Materials, (ASTM).
	3. American Society for Testing Materials, (ASTM).
	a. ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building Materials.
	a. ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building Materials.

	1.
	1.
	1.
	1.
	1.
	1.
	4. International Building Code.
	4. International Building Code.
	5. National Association of Architectural Metal Manufacturers, (NAAMM).
	5. National Association of Architectural Metal Manufacturers, (NAAMM).
	a. NAAMM - Metal Finishes Manual for Architectural and Metal Products.
	a. NAAMM - Metal Finishes Manual for Architectural and Metal Products.



	1.1
	1.1
	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	A. Component Supply and Compatibility:
	1. Furnish all visual display surfaces from one manufacturer for the entire project.  In addition to the requirements of this Section, comply with manufacturer’s instructions and recommendations for all phases of the Work, including preparation of sub...
	1. Furnish all visual display surfaces from one manufacturer for the entire project.  In addition to the requirements of this Section, comply with manufacturer’s instructions and recommendations for all phases of the Work, including preparation of sub...
	1.
	1.
	1.
	1.

	B. Requirements of Regulatory Agencies:
	B. Requirements of Regulatory Agencies:
	1. Codes: Comply with applicable provisions of the following:
	1. Codes: Comply with applicable provisions of the following:
	a.
	a.
	a. ANSI A117.1 and Americans with Disabilities Act of 1990 Title II ADAAG.
	a. ANSI A117.1 and Americans with Disabilities Act of 1990 Title II ADAAG.

	2. Fire-Test-Response Characteristics: Provide vinyl-coated tackboards with the following surface-burning characteristics as determined by testing assembled materials composed of facings and backings identical to those required in this Section in acco...
	2. Fire-Test-Response Characteristics: Provide vinyl-coated tackboards with the following surface-burning characteristics as determined by testing assembled materials composed of facings and backings identical to those required in this Section in acco...
	a. Flame Spread: 25 or less.
	a. Flame Spread: 25 or less.
	b. Smoke Developed: 10 or less.
	b. Smoke Developed: 10 or less.



	1.4   SUBMITTALS
	1.4   SUBMITTALS
	A.
	A.
	A.
	A.
	A.
	A.
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a. Drawings for each type of visual display surface unit.  Include full-scale sections of typical trim members and dimensioned elevations.  Show anchors, grounds, reinforcement, accessories and installation details.
	a. Drawings for each type of visual display surface unit.  Include full-scale sections of typical trim members and dimensioned elevations.  Show anchors, grounds, reinforcement, accessories and installation details.

	2. Product Data:
	2. Product Data:
	a. Submit for approval manufacturer's technical data and installation instructions for each material and component part.  Include methods of installation for each type of substrate to receive units.  Transmit copy of each instruction to the installer.
	a. Submit for approval manufacturer's technical data and installation instructions for each material and component part.  Include methods of installation for each type of substrate to receive units.  Transmit copy of each instruction to the installer.

	3. Samples:
	3. Samples:
	a. Samples for each type and color of visual display surface, trim and accessories are required.  Provide 4-inch square samples of sheet materials and 4-inch lengths of trim members.  Engineer'S review of samples will be for color, pattern and texture...
	a. Samples for each type and color of visual display surface, trim and accessories are required.  Provide 4-inch square samples of sheet materials and 4-inch lengths of trim members.  Engineer'S review of samples will be for color, pattern and texture...


	B. Closeout Submittals: Submit the following:
	B. Closeout Submittals: Submit the following:
	1. Warranty Documentation: Manufacturer's warranty.
	1. Warranty Documentation: Manufacturer's warranty.


	1.5   WARRANTY
	1.5   WARRANTY
	A. Porcelain-Enamel Marker-board Warranty: Submit a written warranty executed by manufacturer agreeing to replace porcelain enamel markerboards that do not retain their original writing and erasing qualities or become slick and shiny, or exhibit crazi...
	A. Porcelain-Enamel Marker-board Warranty: Submit a written warranty executed by manufacturer agreeing to replace porcelain enamel markerboards that do not retain their original writing and erasing qualities or become slick and shiny, or exhibit crazi...
	1. Warranty Period: Life of the facility.
	1. Warranty Period: Life of the facility.
	1. Warranty Period: Life of the facility.



	PART 1 -  PRODUCTS
	PART 1 -  PRODUCTS
	PART 1 -
	PART 1 -
	PART 2 -
	PART 2 -
	2.1   MATERIALS
	2.1   MATERIALS
	A. Porcelain-On-Metal Markerboards: Balanced, high-pressure laminated, 3-ply construction, with facing sheet, core and backing.
	A. Porcelain-On-Metal Markerboards: Balanced, high-pressure laminated, 3-ply construction, with facing sheet, core and backing.
	1. Porcelain Finish: Porcelain enamel over ground coat on writing surface with seal coat on reverse side.  Furnish standard colors and special projection surface.
	1. Porcelain Finish: Porcelain enamel over ground coat on writing surface with seal coat on reverse side.  Furnish standard colors and special projection surface.
	2. Face Sheet: Enameling steel, 24 gage.
	2. Face Sheet: Enameling steel, 24 gage.
	3. Core: Plywood or hardboard, 3/8-inch thick.
	3. Core: Plywood or hardboard, 3/8-inch thick.
	4. Backing Sheet: Manufacturer's standard 0.015-inch aluminum sheet.
	4. Backing Sheet: Manufacturer's standard 0.015-inch aluminum sheet.
	5. Color: Manufacturer's standard colors.
	5. Color: Manufacturer's standard colors.
	6. Products and Manufacturers: Provide one of the following:
	6. Products and Manufacturers: Provide one of the following:
	a. 500 Series p3 Markerboard by PolyVision Corporation.
	a. 500 Series p3 Markerboard by PolyVision Corporation.
	b. Series 185 LCS Markerboard by Claridge Products and Equipment, Incorporated.
	b. Series 185 LCS Markerboard by Claridge Products and Equipment, Incorporated.
	c. Or equal.
	c. Or equal.


	B. Plastic Impregnated Cork Tackboards:
	B. Plastic Impregnated Cork Tackboards:
	1. Seamless sheet, 1/8-inch thick with washable vinyl finish, of ground natural cork compressed with resinous binder and integral color throughout entire thickness and laminated to burlap backing.  Furnish rigid panels by factory-laminating under pres...
	1. Seamless sheet, 1/8-inch thick with washable vinyl finish, of ground natural cork compressed with resinous binder and integral color throughout entire thickness and laminated to burlap backing.  Furnish rigid panels by factory-laminating under pres...
	2. Color: Manufacturer's standard colors.
	2. Color: Manufacturer's standard colors.
	3. Products and Manufacturers: Provide one of the following:
	3. Products and Manufacturers: Provide one of the following:
	a. Vinyl Plus Tackboard by PolyVision Corporation.
	a. Vinyl Plus Tackboard by PolyVision Corporation.
	b. No. 380A Tackboard by Claridge Products and Equipment, Incorporated.
	b. No. 380A Tackboard by Claridge Products and Equipment, Incorporated.
	c. Or equal.
	c. Or equal.


	C. Markers: Manufacturer's standard set of 12 assorted colors specifically made for use with specified markerboard.  Provide one set for each markerboard.
	C. Markers: Manufacturer's standard set of 12 assorted colors specifically made for use with specified markerboard.  Provide one set for each markerboard.
	D. Combination Markerboard and Tackboard:
	D. Combination Markerboard and Tackboard:
	1. Same materials specified above.
	1. Same materials specified above.
	2. Mounted as one unit.
	2. Mounted as one unit.
	3. Products and Manufacturers: Provide one of the following:
	3. Products and Manufacturers: Provide one of the following:
	a. 500 Series p3 Markerboard and Tackboard, Type B by PolyVision, Corporation.
	a. 500 Series p3 Markerboard and Tackboard, Type B by PolyVision, Corporation.
	b. Type BR Markerboard/Tackboard by Claridge Products and Equipment, Incorporated.
	b. Type BR Markerboard/Tackboard by Claridge Products and Equipment, Incorporated.
	c. Or equal.
	c. Or equal.


	E. Trim and Accessories:
	E. Trim and Accessories:
	1. General: Fabricate frames and trim of not less than 0.062-inch thick aluminum alloy.  Size and shape as specified, to suit type of installation.  Provide straight, single-length units wherever possible and keep joints to a minimum.  Miter corners t...
	1. General: Fabricate frames and trim of not less than 0.062-inch thick aluminum alloy.  Size and shape as specified, to suit type of installation.  Provide straight, single-length units wherever possible and keep joints to a minimum.  Miter corners t...
	1. General: Fabricate frames and trim of not less than 0.062-inch thick aluminum alloy.  Size and shape as specified, to suit type of installation.  Provide straight, single-length units wherever possible and keep joints to a minimum.  Miter corners t...
	a. Provide manufacturer's standard wide trim units, approximately 1-1/2-inch wide, slip-on type.
	a. Provide manufacturer's standard wide trim units, approximately 1-1/2-inch wide, slip-on type.
	b. When structural support accessories are required for markerboards and tackboards, in addition to normal trim, provide the required additional support or modify trim to provide the necessary support.
	b. When structural support accessories are required for markerboards and tackboards, in addition to normal trim, provide the required additional support or modify trim to provide the necessary support.

	2. Markertrough: Finish continuous aluminum markertroughs for each markerboard, using box type, with slanted front and cast aluminum end closures.
	2. Markertrough: Finish continuous aluminum markertroughs for each markerboard, using box type, with slanted front and cast aluminum end closures.
	3. Finishes:
	3. Finishes:
	a. General: Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products” for recommendations relative to applying and designating finishes.
	a. General: Comply with NAAMM's “Metal Finishes Manual for Architectural and Metal Products” for recommendations relative to applying and designating finishes.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Class II, Clear Anodic Finish: AA-M12C22A31 (Mechanical Finish: non-specular as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, clear coating 0.010-mm or thicker) complying with AAMA 607.1.
	b. Class II, Clear Anodic Finish: AA-M12C22A31 (Mechanical Finish: non-specular as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, clear coating 0.010-mm or thicker) complying with AAMA 607.1.
	a.
	a.
	a.
	a.
	a.
	a.
	c. Class II, Color Anodic Finish: AA-M12C22A32/A34 (Mechanical Finish: non-specular as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, integrally colored or electrolytically deposited color coating 0.010-mm o...
	c. Class II, Color Anodic Finish: AA-M12C22A32/A34 (Mechanical Finish: non-specular as fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class II, integrally colored or electrolytically deposited color coating 0.010-mm o...
	1)
	1)
	1)
	1)
	1)
	1)
	1) Color: Light bronze.
	1) Color: Light bronze.



	A.
	A.
	A.
	A.
	A.
	A.
	F. Fabrication:
	F. Fabrication:
	1. Assembly: Provide factory-assembled markerboards, tackboards and combination markerboard and tackboard units.
	1. Assembly: Provide factory-assembled markerboards, tackboards and combination markerboard and tackboard units.
	a. Make joints only between markerboard and tackboard.
	a. Make joints only between markerboard and tackboard.
	b. Provide mullion trim at joints between markerboard and tackboard.
	b. Provide mullion trim at joints between markerboard and tackboard.

	1.
	1.
	1.
	1.
	1.
	1.
	2. Sizes:
	2. Sizes:
	a. Markerboards: As Shown.
	a. Markerboards: As Shown.




	PART 1 -  Tackboards:As Shown
	PART 1 -  Tackboards:As Shown
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Contractor and his installer shall examine substrate and conditions under which the visual display surfaces Work is to be performed and notify Engineer, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory co...
	A. Contractor and his installer shall examine substrate and conditions under which the visual display surfaces Work is to be performed and notify Engineer, in writing, of unsatisfactory conditions.  Do not proceed with the Work until unsatisfactory co...

	3.2   INSTALLATION
	3.2   INSTALLATION
	A. Install display surfaces in locations and mounting heights as directed by Engineer and in accordance with the manufacturer's instructions.  Provide all grounds, clips, backing materials, brackets and anchors, trim, and accessories for a complete in...
	A. Install display surfaces in locations and mounting heights as directed by Engineer and in accordance with the manufacturer's instructions.  Provide all grounds, clips, backing materials, brackets and anchors, trim, and accessories for a complete in...
	A. Install display surfaces in locations and mounting heights as directed by Engineer and in accordance with the manufacturer's instructions.  Provide all grounds, clips, backing materials, brackets and anchors, trim, and accessories for a complete in...
	A.
	A.
	A.
	A.
	A.
	A.
	B. Install display surfaces in locations and mounting heights in accordance with accessibility codes where shown.
	B. Install display surfaces in locations and mounting heights in accordance with accessibility codes where shown.
	C. Deliver factory-built vinyl display surfaces completely assembled in one piece without joints, whenever possible.  Where dimensions exceed panel size, provide two or more pieces of equal length, as acceptable to Engineer.  When overall dimensions r...
	C. Deliver factory-built vinyl display surfaces completely assembled in one piece without joints, whenever possible.  Where dimensions exceed panel size, provide two or more pieces of equal length, as acceptable to Engineer.  When overall dimensions r...
	D. Install units with concealed hangers plumb and level, in accordance with the manufacturer's printed instructions.
	D. Install units with concealed hangers plumb and level, in accordance with the manufacturer's printed instructions.
	A. Coordinate job-assembled units with grounds, trim and accessories.  Join all parts with neat, precision fit.
	A. Coordinate job-assembled units with grounds, trim and accessories.  Join all parts with neat, precision fit.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E.
	E.
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	10 14 00 - Signage
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install signage.
	a.
	a.
	a.
	a.
	a.
	a. CONTRACTOR shall be responsible for all signage furnished under this Section for the entire Project in accordance with the Contract Documents.


	B. Under this Section, each prime contractor shall provide signage for their own Contract, in accordance with the Contract Documents.
	1. Extent of signage is shown and specified.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Coordination:
	1. Coordinate adhesives and fasteners with mounting surfaces.  Review other Sections to ensure compatibility of signage mounting accessories with various surfaces on which signage will be installed.
	2. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before signage Work.

	A.
	A.
	A.
	A.
	D. Related Sections:
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete.
	2. Section 09 91 00, Painting.


	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. AA DSA-45, Designation System for Aluminum Finishes.
	2. ASME A13.1 Scheme for the Identification of Piping Systems.
	3. ANSI/ICC A117.1, Accessible and Usable Buildings and Facilities.
	4. ANSI Z535.1, Marking Physical Hazards Safety Color Code.
	5. ANSI Z535.2, Environmental and Facility Safety Signs.
	6. ANSI Z535.3, Criteria for Safety Symbols.
	7. ASTM B26/B26M, Specification for Aluminum-Alloy Sand Castings.
	8. ASTM B584, Specification for Copper Alloy Sand Castings for General Applications.
	9. ASTM E527, Practice for Numbering Metals and Alloys in the Unified Numbering System (UNS).
	10. CDA, Properties of Cast Copper Alloys.
	11. NFPA 704, System for the Identification of the Hazards of Materials for Emergency Response.
	12. UL 924, Safety of Emergency Lighting and Power Equipment.


	1.1
	1.1
	1.1
	1.1
	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Signage Manufacturers:
	a. Engage firms specializing in producing types of products specified, in compliance with the Contract Documents, with documented record of successful in-service performance, and that possess sufficient production capacity to avoid delaying the Work.
	b. Submit to ENGINEER name and experience record of manufacturers.


	B. Component Supply and Compatibility:
	1. Obtain each separate type of signage from a single Supplier and from a single manufacturer.

	C. Regulatory Requirements: Comply with applicable requirements of the following:
	1. OSHA, 29 CFR Part 1910.1200, Hazard Communication Standard.
	2. OSHA, 29 CFR Part 1910, Subpart Z, Toxic and Hazardous Substances.
	3. OSHA, 29 CFR Part 1910.144, Safety Color Code for Marking Physical Hazards.
	4. OSHA, 29 CFR Part 1910.  145, Specification for Accident Prevention Signs and Tags.
	5. United States Access Board, Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) Accessibility Guidelines.
	6. Americans with Disabilities Act (ADA), Public Law 101-36, 28 CFR Part 36, Appendix A, Accessibility Guidelines for Buildings and Facilities (ADAAG), relative to characters and symbols contrast only.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1.
	1.
	1.
	1. Shop Drawings:
	a. Schedule of all signage required for the Work, indicating signage type location, and other information to demonstrate compliance with the Contract Documents.
	b. Fabrication and erection information for each type of signage
	c. Valve schedule for small-diameter valves, in accordance with this Section.
	a.
	a.
	a.
	d. Complete, camera-ready, color graphic layouts of custom- designed signs based on specified requirements and manufacturer recommendations.
	e. Complete selection of each specified manufacturer’s standard and custome graphic layouts and pictograms, colors, and alphabetic/text styles.
	a.
	a.
	f. Full-size graphic layout drawings for plaques, individual dimensional letters and numbers, and other items where final graphic appearance is necessary prior to signage fabrication, incorporating all required graphic features specified or shown.
	g. Mounting and Installation Data:
	1) Drawings of and information on anchorages and accessory items.
	2) Submit location template drawings for items supported or anchored to permanent construction.
	3) Coordinate mounting position, method, and proposed mounting accessories and fasteners with actual Project conditions.  Indicate required mounting accessories on plan drawings showing locations of required exit signs based on measurements taken at t...


	2. Product Data:
	a. Copies of manufacturer’s technical data, including catalog information and specifications, for each product specified.

	3. Samples:
	a. Each color and finish of exposed materials and accessories required for signage.
	a.
	a.
	a.
	b. Sample Signage:
	1) Full-size Sample of each type of permanent room and space identification sign, and informational and directional sign incorporating all features specified.
	2) Full-sized Sample of each type (such has snap-on, strap-on, and adhesive) of pipe marker proposed for use with mounting accessories.
	3) Full-sized Sample equipment nameplate, valve tag, pipe tag, and accessories.  Stamp valve tag with information shown on valve schedules.  When not indicated in the Contract Documents, information on the type of coding system will be furnished to CO...
	4) Full-sized Sample right-to-know signs, labels and tags.
	5) Full-size representative sample of each individual-type letter and number specified, demonstrating alphabetic style/text type, material, color and finish specified.

	c. ENGINEER's review of Samples will be for color and texture only.  Compliance with other requirements is CONTRACTOR's responsibility.


	B. Informational Submittals: Submit the following:
	1. Manufacturer's Instructions:
	a. Templates for anchorages to be installed in concrete or masonry.
	b. Manufacturer's instructions and recommendations for support and foundations of signs installed outdoors.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Closeout Submittals: Submit the following:
	1. Warranty Documentation:
	a. General and special warranties required under this Section.


	A.
	A.
	A.
	D. Maintenance Material Submittals: Submit the following:
	1. Extra Stock Materials:
	a. Furnish extra stock materials from the same manufactured lot as the materials installed.
	b. Submit documentation of actual quantities of signage installed for the Project and calculations indicating the required quantity of extra stock materials.
	c. Furnish the following spare parts and accessories:
	1) For every 20 of each type (snap-on, strap-on, adhesive type) of pipe markers installed:
	a) One complete mounting assembly.

	2) For every 20 equipment nameplates installed:
	a) One complete nameplate mounting assembly.

	3) For every 20 valve tags and pipe tags installed:
	a) One stainless steel cable and splice.





	1.5   WARRANTY
	A. General Warranty: The special warranty specified for each type of sign in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, o...
	B. Special Warranty on Products:
	1. Provide each signage manufacturer’s written warranty, running to the benefit of OWNER, agreeing to correct, or at option of OWNER, remove or replace materials specified in this Section found to be defective during a period of five years after the d...
	2. Special warranty shall cover defective Work that includes, but is not limited to, the following:
	a. Deterioration of metal and polymer finishes beyond normal weathering.
	b. Deterioration of embedded graphic image colors and sign lamination.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. General:
	1. Details shown or indicated for signage, such as alpha-numeric and text type representation, letter spacing, designs of borders, and other graphic features, are generic and intended only to establish text, general positions, and symbols.
	2. Colors shall be brilliant, distinctive shades, matching the safety colors specified in ANSI Z535.1 and OSHA 1910.144.
	1.
	1.
	1.
	3. Permanent rooms and spaces, and directional and informational signage where specified as accessible to people with disabilities, shall comply with ANSI/ICC A117.1 and ADA-ABA Accessibility Guidelines.
	4. Accident prevention signs and tags shall comply with OSHA 1910.145.
	5. Health, safety, and warning signs shall comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, OSHA 1910.144, and 1910.145, unless otherwise shown or indicated.  Colors shall be as indicated in Table 1 of ANSI Z535.1.  In addition to text, safety symbo...
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	2.2 PANEL SIGNS – ROOM IDENTIFICATION, INFORMATION, ENTRY, AND DIRECTIONAL
	A.
	A.
	A.
	A. Products and Manufacturers: Provide one of the following:
	1. Graphic Blast MP and FG ADA System and Custom Design ADA Series, by Best Sign Systems, Inc.
	2. Blast Etched Fiberglass and Blast Etched Melamine Signs, by Visigraph Corporation.
	3. Or equal.

	B. Panel Signs – Room Identification, Information, Entry, and Directional:
	1.
	1.
	1.
	1. Product Description: Provide unframed signs, surface-etched, 1/32-inch raised tactile lettering and pictograms, sandblasted on an opaque sheet.
	2. Materials:
	a. Interior Signs: Three-ply, self-extinguishing melamine plastic.
	b. Exterior Signs: One-piece fiberglass.

	3. Size and Thickness: 0.125-inch thick; eight inches by eight inches with 1/2-inch radiused corners.
	1.
	1.
	1.
	4. Graphics and Text: White, Standard Helvetica Medium characters and matching arrow type-face; upper and lower case letters, one-inch high capitals and, in addition, Grade 2 Braille alphabet for room designation, directional, entry, and information ...
	1.
	1.
	1.
	5. Colors and Contrast: Background of signs shall be eggshell, matte, or other non-glare finish.  Characters and symbols shall contrast by at least 70 percent with their background as determined by ADA formula in ADAAG Appendix A4.30.5.


	2.3   PANEL SIGNS – FLOOR LOADING, AND FIRE EXTINGUISHER LOCATION
	A. Product Description: Provide rigid fiberglass reinforced plastic signs with fade-resistant embedded graphics.
	A.
	A.
	A.
	B. Products and Manufacturers: Provide one of the following:
	1. Graphic Blast Word and Picture Series, by Best Sign Systems, Inc.
	2. Blast Etched Fiberglass Signs, by Visigraph Corporation.
	3. Or equal.

	C. General:
	1. Size and Thickness: 0.125-inch thick; 10 inches by 14 inches, unless otherwise shown or indicated.
	1.
	1.
	1.
	2. Graphics and Text: Standard Helvetica Medium characters and matching arrow type-face; upper and lower case, one-inch high capitals and, in addition, Grade 2 Braille alphabet message designations and other text.
	3. Exposure: As recommended by sign manufacturer for both indoor and outdoor use and with an upper service temperature limit of 190degrees F.  Average durability for outdoor use shall be 15 years.

	A.
	A.
	A.
	A.
	A.
	A.
	D. Floor Loading Signs: Standard color of sign background shall be white; panel shall be blue with white letters and numbers.  Letters and numbers used against white background shall be black.
	E. Fire Extinguisher Location Signs (surface-mounted units only): Standard color of sign background shall be red with white letters and numbers.  Each sign shall include international fire extinguisher pictogram and directional arrow indicating locati...
	F. Auxiliary Products:
	1. Mounting Brackets: Provide sign manufacturer’s standard mounting brackets for installing projected or double-sided signs.


	2.4   PIPE MARKERS
	A. Description:
	1. Provide pipe markers for each pipeline provided under the Contract, and for other piping indicated to receive pipe markers.
	1.
	1.

	A.
	A.
	B. Products and Manufacturers: Provide one of the following:
	1. Custom High Performance Pipe Markers (B-689), and SnapOn and StrapOn Pipe Markers (B-915), by Brady Worldwide, Inc., Signmark Division.
	2. Custom Ultra-Mark High Performance Pipe Markers, by Seton Identification Products, a Tricor Direct Company.
	3. Or equal.
	Legend for Pipe Markers: Pipe markers shall have the text or abbreviations in the color combinations indicated in Table 10 14 00-B of this Section to identify the pipeline service hazard.  Pipe marker colors shall comply with ASME A13.1, unless othere...


	1.1
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	2.5   EQUIPMENT NAMEPLATES
	A. Description:
	1. Provide equipment nameplate for each equipment item furnished under the Contract, and for other equipment items indicated to receive nameplates.  Equipment nameplates specified in this Article are in addition to equipment manufacturer’s standard na...
	1. Install equipment nameplates as indicated in Part 3 of this Section.  Mechanically fasten equipment nameplates to the associated equipment item.
	1.
	2.

	A.
	A.
	B. Products and Manufacturers: Provide one of the following:
	1. Stainless Steel (HEET) Tags (B-748) custom engraved, by Brady Worldwide, Inc.
	2. Custom Engraved Stainless Steel Nameplates, by Seton Identification Products, a Tricor Direct Company
	3. Or equal.

	C. Products and Manufacturers: Provide one of the following:
	1. Brady-Etch Stainless Steel ID Tags (B-748) custom engraved, by Brady Worldwide, Inc.,
	2. Custom Screenprinted Nameplates – Stainless Steel, by Seton Identification Products, a Tricor Direct Company
	3. Or equal.

	D. Products and Manufacturers: Provide one of the following:
	1. Engraved Plastic Tags (B-1), by Brady Worldwide, Inc.
	2. Custom Engraved Plastic Nameplates, by Seton Identification Products, a Tricor Direct Company
	3. Or equal.

	E. Equipment Nameplates:
	1.
	1.
	1.
	1. Material: Type 304 or Type 316 stainless steel, 26-gage, with rounded corners.  Suitable for temperatures ranging from -40 to 89 degrees C.
	2. Material: Type 304 or Type 316 stainless steel with 0.0015-inch thick black enamel background or black screenprinted background, 26-gage thick with rounded corners.  Provide nameplates with screenprinted background installed outdoors with acrylic o...
	3. Material: 1/16-inch thick satin-surfaced acrylic nameplates with beveled edges, front-engraved.  Suitable for indoor and outdoor use.  Suitable for temperatures ranging from -40 to 90 degrees C.
	4. Provide each equipment nameplate with not less than two holes, each approximately 3/16-inch diameter, for mechanically fastening nameplate to the associated equipment.  Provide appropriate stainless steel fasteners.
	1.
	1.
	1.
	5. Nameplate Size:
	a. Size shall be as required for required text, and shall be not less than one-inch by four inches.

	6. Text Engraved on Nameplates:
	a. Text Size: Equipment nameplate titles shall have text as large as possible to fit on nameplate; text shall be not less than 1/2-inch high.  All text on a given nameplate shall be one size.
	b. Text and symbols shall be Standard Helvetica Medium, all upper-case.
	c. Left-justify multiple lines of text
	a. Where more than one item of the same type of equipment is furnished, consecutively number each associated equipment nameplates as shown or indicated; for example “Pump No. 1”, “Pump No. 2”, “Pump No. 3”, and so on.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	d.
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	2.6  PANEL SIGNS – EXTERIOR BUILDING IDENTIFICATION
	A.
	A.
	A.
	A. Products and Manufacturers: Provide one of the following:
	1. Graphic Blast Wall Mounted Signs, by Best Manufacturing Sign Systems, Inc.
	2. Blast Etched Fiberglass Exterior Signs by Visigraph Corporation.
	3. Or equal.

	B. Material: Provide surface-etched lettering and pictograms, sandblasted on an opaque three-ply laminate of 1/4-inch thick flat three-ply glass-reinforced resin sheet with non-glare surface and contrasting color core suitable for continuous operating...
	A.
	A.
	A.
	C. Alphabet and Graphics: Provide four-inch high alphabet; upper and lower case letters and matching arrow type face.
	A.
	A.
	A.
	D. Provide opaque white letters on opaque  background with concealed, flush-mounted fasteners at each corner.  Provide 1 sign 15 inches by 15 inches with 1/8-inch radiused corners.
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	2.7 AUXILIARY MATERIALS
	A. Very-High-Bond High-Performance Bonding Tape:
	1. Provide all surface-mounted signage with very-high-bond foam tape backing except where specified as requiring mechanical fasteners.
	2. Products and Manufacturers: Provide one of the following:
	a. Scotch Brand (Very-High-Bond) 4942 VHB Double Coated Acrylic Foam Tape and No. 94 Acrylic Primer, by 3M Industrial Tape and Specialties Division.
	b. Or equal.

	3. Provide a very-high-bonding pressure sensitive joining system consisting of double-coated conformable acrylic foam tape and release liners.
	4. Thickness: 0.045-inch.
	5. Tape Width: 1.5 inches.
	6. Color: Dark gray.
	7. Bonding Adhesive: Acrylic; very-high-bond, solvent and shear resistance.
	8. Primer: High-performance tape manufacturers recommended acrylic primer.

	B. Fasteners: Provide fasteners of non-magnetic stainless steel of size and type required and recommended by the associated individual signage manufacturer.
	C. Anchors and Inserts: Provide nonferrous metal or hot-dipped galvanized anchors and inserts.  Provide toothed stainless steel or lead expansion bolts for drilled-in-place anchors.
	D. Mounting Brackets:
	1. Provide manufacturer’s standard mounting brackets for each of the following sign types: hanging, projected, double-sided.
	2. Provide inserts, and mechanical and adhesive anchoring devices as specified in this Article for installation of signage.


	2.8   FABRICATION
	A. Shop Assembly:
	1. Fabricate and preassemble items in the shop to the greatest extent possible.
	2. Disassemble units only to extent necessary for shipping and handling limitations.
	3. Clearly mark units for reassembly and coordinated installation.


	2.9   SOURCE QUALITY CONTROL
	A. Fabrication Tolerances:
	1. Produce smooth, even, level sign panel surfaces, constructed to remain flat under installed conditions within tolerance of plus or minus 1/16-inch measured diagonally across each sign.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which signage will be installed and notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are co...

	1.1
	1.1
	1.1
	3.2   INSTALLATION
	A. General:
	1. Location:
	a. Install signage and appurtenances at the locations shown or indicated.  When locations are not shown or indicated, install signage at locations directed by ENGINEER.
	b. Provide exit signs at locations shown or indicated.  Surface-mount signs above each point of egress, unless otherwise shown or indicated.
	c. Lightly mark and locate position of each sign.  Obtain ENGINEER’s acceptance of marked locations before mounting.

	2. Installation – General:
	a. Install signs level, plumb, and at proper height.
	b. Signage shall be securely mounted with concealed, very-high-bond acrylic foam tape, specified adhesives, or mechanical fasteners where specified.  Attach signs to surfaces in accordance with sign manufacturer's instructions, unless otherwise shown ...
	c. Provide very-high-bond acrylic foam tape on back of signage using a full perimeter of specified tape.  Leave no gaps in tape perimeter at back of signage; peel off second release liner and press onto surfaces.

	3. Repair or replace damaged units.

	B. Panel Signs – Room Identification, Directional, and Information Signs:
	1. Where permanent identification is provided for rooms and spaces, install signs on the wall adjacent to the latch side of the door.
	2. Where there is no wall space on the latch side of the door, including at double leaf doors, install signs on the nearest adjacent wall.
	3. Mounting height shall be in accordance with ADA-ABA Accessibility Guidelines in areas accessible to disabled people.  For other areas install signs with five feethes from the finished floor to centerline of sign.  Mount such signage so that a perso...

	C. Pipe Markers, Equipment Nameplates, and Pipe Tags:
	1. Location of Pipe Markers and Pipe Tags:
	a. Provide pipe markers with text (pipeline contents or service) and adjacent arrow indicating the direction of flow of pipeline contents on each piping system provided under the Project and other piping systems shown or indicated as to receive pipe m...
	b. Locations: Provide pipe markers at each of the following locations:
	1) At intervals of not more than 30 linear feet apart
	2) Directly adjacent to each side of each penetration by the pipeline of the following: wall, floor, ceiling, roof.
	3) Adjacent to each change in flow direction.
	4) On each branch where pipes connect together including but not limited to tees, wyes, and crosses.
	5) Adjacent to each side of each valve (including but not limited to check valves, isolation valves, control valves, and other valves), strainer cleanouts, and each equipment item along the pipeline.
	6) Comply with ASME A13.1.

	c. Provide flow-direction arrows at intervals not greater than 15 linear feet.  Where flow may be bi-directional, provide arrows adjacent to each other to indicate both directions.
	d. Pipe marker locations will be determined by ENGINEER, but in general place pipe markers where personnel view of label is unobstructed.  When pipeline is overhead, install label on the two lower quarters of the pipe or pipe covering.  Pipe markers s...
	e. Provide pipe tags, where specified, at locations as specified for pipe markers.

	1.
	1.
	1.
	1.
	1.
	2. Equipment Nameplates:
	a. Locate nameplates on equipment bases and on structures at readily-visible elevation in such positions relative to the equipment and structures as to prevent damage to nameplate.
	b. Position nameplace for ease of reading by operations and maintenance personnel.


	A.
	A.
	A.
	D. Panel Signs – Site Entry, Directional, and Information Signs:
	1.
	1.
	1.
	1. Install posts to concrete footings in accordance with sign manufacturer’s written instructions.  Refer to Sections 03 30 00, Cast-in-Place Concrete, and Section 31 23 05, Excavation and Fill.
	2. Attach sign panels to posts in accordance with sign manufacturer’s written instructions.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	E. Projected Mounting: Install characters at projection distance from wall surface indicated.

	3.3   PROTECTION AND CLEANING
	A. After installation, clean soiled signage surfaces in accordance with manufacturer’s written instructions.
	B. Protect signage from damage until completion of the Work.
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	TOILET COMPARTMENTS
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment, and incidentals as shown, specified, and required to furnish and install toilet compartments.
	2. Extent of the toilet compartments is shown and specified.
	1.
	1.
	1.
	3. Types of products include the following:
	a.
	a. Floor-supported and wall-braced, solid, high-density polyethylene plastic, pilasters and urinal panels.
	a.
	b. Vanity top, skirt, sidesplash, backsplash and support assemblies fabricated of solid, high-density polyethylene plastic.
	c. ADAAG-compliant, heavy-duty, stainless steel hardware and other custom hardware.
	d. Auxiliary items including stainless steel ceiling brackets, tamper-proof fasteners, heavy-duty pilaster mounting system, custom engraved identification graphics, supports, anchors and accessories.

	4. In some cases, minor incidental accessories necessary to proper functioning of the materials furnished under this Section may not be mentioned in the Contract Documents.  CONTRACTOR shall follow the recommendations of the manufacturer of the item r...

	B. Coordination:
	1. Provide inserts and anchoring devices to be built into masonry and drywall for installation of toilet compartments and related Work.  Provide setting drawings, templates, instructions, and directions for installing anchorage devices.  Coordinate de...
	1.
	1.
	1.
	2. Refer to concrete, masonry, tile, and gypsum wallboard Sections of the Specifications for requirements on installing inserts and anchorage devices.
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before toilet compartments Work.
	1.
	1.
	1.
	3.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/ICC A117.1, Accessible and Usable Buildings and Facilities.
	2. ANSI/BHMA A156, Master Keying Systems.
	3. ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	4. ASTM A666, Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.
	5. ASTM A890/A890M, Specification for Castings, Iron-Chromium-Nickel-Molybdenum Corrosion-Resistant, Duplex (Austenitic/Ferritic) for General Application.
	6. ASTM D638, Test Method for Tensile Properties of Plastics.
	7. ASTM D1505, Test Method for Density of Plastics by the Density-Gradient Technique.
	8. ASTM D2240, Test Method for Determining Rubber Property - Durometer Hardness.
	9. ASTM E84, Test Method for Surface Burning Characteristics of Building Materials.
	10. NAAMM AMP 503, Finishes for Stainless Steel.
	11. UL 94, Test for Flammability of Plastic Materials for Parts in Devices and Appliances.


	1.3   QUALITY ASSURANCE
	A. Qualifications:
	1. Installer:
	a. Engage a single installer regularly performing installation of toilet compartment partitions with documented skill and successful experience in installing types of materials require.  Installer shall to employee only workers who are trained, skille...
	b. Submit name and qualifications to ENGINEER with the following information for not less than three successful, completed projects:
	1) Names and telephone numbers of owners and architect or engineer responsible for each project.
	2) Approximate contract value of toilet compartments work.
	3) Quantity (area) of toilet compartments installed.



	B. Component Supply and Compatibility:
	1. Obtain materials included in this Section, regardless of component manufacturer, from one toilet compartment manufacturer.
	2. Toilet compartment manufacturer shall review and approve, or shall prepare, all Shop Drawings and other submittals for components furnished under this Section.
	3. Materials and components shall be integrated into overall toilet compartment system by toilet compartment manufacturer.

	C. Regulatory Requirements:
	1. Comply with the following:
	a. Building code specified in Section 01 42 00, References.
	b. Requirements of authorities having jurisdiction
	c. ANSI/ICC A117.1
	d. Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A, to 28 CFR Part 36 - Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG).



	1.4   SUBMITTALS
	A.
	A.
	A.
	A. Action Submittals: Submit the following:
	1. Shop Drawings
	a. Installation drawings showing toilet compartment partition assemblies, vanities, urinal screens, and sight screens.  Include plans and elevations drawn at scale of not less than one inch equal to one foot.  Include all dimensions and clearances est...
	a.
	a.
	a.
	b. Coordinated drawings showing location, size of cutouts and supports for toilet accessories, plumbing, and other Work to interface with vanities.
	c. Anchorage, leveling, and accessory items, location of each finish color, and all items of hardware and support.
	d. Location and layout of all custom graphics.

	2. Product Data:
	a. Manufacturer’s material specifications, fabrication specifications, and
	b. catalog cuts of each item of hardware, anchor, and fastenings.

	3. Samples:
	a. Color samples for selection by ENGINEER.
	b. Submit six-inch by six-inch by one-inch thick pieces of actual panel material proposed for use showing actual color selections.  One panel shall include an engraved representation of the international symbol of accessibility logogram at full size, ...
	c. All accessories, brackets, hardware, and fasteners, both standard and custom, including mounting and leveling devices mounted on frames and panels indicating proposed actual installation conditions.
	d. Samples will be reviewed by ENGINEER for color, texture, and surface uniformity only.  Compliance with all other requirements is responsibility of CONTRACTOR.


	B. Informational Submittals: Submit the following:
	1. Manufacturer Instructions:
	a. Storage, handling, and installation instructions.
	b. Location template drawings for bolt locations in supporting members.

	2. Qualifications Statements.
	a. Installer, when requested by ENGINEER.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data: Submit manufacturer's instructions for recommended maintenance practices for polymer resin toilet compartment panels, in accordance with Section 01 78 23, Operation and Maintenance Data.
	2. Warranty Documentation: General and special warranties in accordance with this Section.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Clearly identify manufacturer, brand name, contents, color stock number, and order number on each package.
	2. Handle materials in manner that avoids damaging materials and their finishes.

	B. Storage and Protection:
	1. Store in original packaging.
	2. Stack containers in accordance with manufacturer's approved written recommendations.


	1.6  . SCHEDULING
	A. Include the effects on cost and impacts to Project Schedule of manufacturer’s minimum quantity ordering requirements and custom features such as custom colors, patterns, fire-resistant material, custom graphics, and use of custom hardware.

	1.7   WARRANTY
	A. General Warranty: The special warranty specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made b...
	B. Special Warranty:
	1. Toilet Compartment Warranty: Provide written warranty, signed by the manufacturer and running to benefit of OWNER, agreeing to replace, for a period of fifteen years from the date of Substantial Completion, toilet compartments that show delaminatio...



	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A.
	A.
	A.
	A. Performance Criteria:
	1. Provide material complying with ASTM E84, Class A, with flame spread index of 25 maximum, and smoke developed index of 20, maximum.
	2. Provide material that contains flame-retardants throughout its thickness providing total flaming combustion time not exceeding 50 seconds, and glowing combustion time that does not persist for more than 30 seconds after removal of test flame, when ...
	3. Fire-Test-Response Characteristics: Where flame spread or smoke development classification is shown or specified for toilet compartment partitions (Class A or Class B), provide components complying with applicable requirements for materials and in...


	2.2   MATERIALS
	A.
	A.
	A.
	A. Doors, Panels, Vanity Components, and Pilasters:
	1. Solid, one-inch thick, high-density polyethylene compression-molded, seamless panels, with eased edges and homogenous color throughout
	2. Physical Properties: Provide materials complying with the following:
	a. Density, ASTM D1505: 0.96, minimum.
	b. Tensile Yield, ASTM D638: 4400 psi, minimum.
	c. Hardness, ASTM D2240: 68 Shore D.
	d. Elongation, ASTM D638: 600 percent, maximum.
	e. Self-Ignition: 700 degrees F.

	3. Provide all panels and doors with continuous extruded aluminum heat-sink strip fastened to bottom of all edges.
	4. Colors and Patterns:
	a. Full range of manufacturer's standard and custom colors and patterns for selection by ENGINEER.
	a.
	a.
	a.
	b. ENGINEER will select a maximum of 4 colors and patterns, including door panels and fixed partitions that differ in color and pattern from pilasters.

	5. Exposed high-density polyethylene surfaces that exhibit pitting, seam marks, stains, discoloration, or other surface imperfections on the finished materials are unacceptable.

	B. Heavy-Duty Pilaster Anchor and Leveling Assemblies:
	1. Provide manufacturer’s floor-mounted assembly consisting of two 1/2-inch by one-inch galvanized steel bars with square steel partition lifters complying with ASTM A153/A153M, Type B-3, and four 3/8-inch by six-inch steel studs, corrosion-resistant ...

	C. Custom Hardware:
	1. Heavy-Duty Vault Hinges:
	a. Provide cast alloy top and bottom pivot hinges, designed for solid polymer resin toilet compartments, with 3/4-inch diameter stainless steel gravity acting cams and wrap-around flanges.

	2. Combination Latch, Striker and Keeper:
	a. Recessed stainless steel strike units, with combination rubber-faced door striker and slotted keeper.  Provide latch units that have capabilities for emergency access.

	3. Coat Hooks:
	a. Provide cast stainless steel hooks and hook/bumper combination units as required by swing of door and adjacency to obstructions.

	4. Door Pulls:
	a. Provide cast stainless steel, three-inch high ADAAG-compliant pulls.

	5. Door Stop:
	a. Stainless steel stop, 1-7/8-inch long.

	6. Push Plates:
	a. Provide 0.125-inch thick stainless steel plate with No. 4 finish.
	b. Size: eight inches by 16 inches with beveled edges.
	c. ANSI/BHMA A156.6, J304; B3E.


	D. Auxillary Components:
	1. Pilaster Shoes and Pilaster Sleeves:
	a. Provide double-hemmed, four-piece pilaster shoes and sleeves; ASTM A666, Type 302/304 stainless steel.
	b. Height: Three inches.
	c. Thickness: 20-gage (0.0312-inch), minimum.
	d. Finish: NAAMM AMP 503, No. 4 finish.

	2. Brackets:
	a. Provide complete selection of specified manufacturer’s cast stainless steel one-ear, two-eared, U-shaped and angle brackets as required to assemble the Work.  Provide cast stainless steel brackets complying with ASTM A890/A890M and as follows:


	A.
	E. Accessories: Manufacturer's standard and custom design, heavy-duty accessories, as follows:
	1. Fasteners: Provide manufacturer's standard exposed stainless steel fasteners, with finish to match hardware.  Use tamper-proof, one-way type heads and nuts for exposed anchorages.
	2. For concealed anchors use hot-dip galvanized steel items.


	2.3   FABRICATION
	A. Shop Assembly:
	1. Preassemble items in the shop to the greatest extent possible.
	2. Disassemble units only to the extent necessary for shipping and handling.  Clearly mark units for reassembly and coordinated installation.

	B. Panels and Doors:
	1. Not less than one-inch thick panels with edges rounded to 1/4-inch radius.  Provide exposed surfaces free of saw marks.
	2. Fabricate panels in maximum sizes to avoid joints and splices, as shown.
	3. Provide two-foot wide swing-in doors, unless otherwise shown or specified.
	4. In water closet compartments accessible to people with physical disabilities, comply with ADAAG and ANSI/ICC A117.1.  Provide swing-out doors 34 inches wide.
	5. Provide operable compartment doors 58 inches high, mounted 12 inches above finished floor.
	6. Custom Door Hardware:
	a. Inswing Doors: Top and bottom vault hinges; combination latch, striker and keeper; door bumper; and coat hook.
	b. Outswing Doors: Top and bottom vault hinges; combination latch striker and keeper; door bumper/coat hook combination, pull handle, international symbol of accessibility logogram.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Floor-Supported and Wall-Hung Urinal Screens:
	1. Products and Manufacturers: Provide one of the following:
	a. Floor/Wall Braced Urinal Screens by Comtec Industries Division of Compression Polymers Group.
	b. Floor/Wall Braced Urinal Screens by Accurate Partitions Corp., an ASI Group Company.
	c. Or Equal.

	2. Not less than one-inch thick panels and pilaster units with heavy-duty pilaster anchor and leveling assembly for each pilaster with stainless steel shoes to match compartment units.
	3. Panels: 58 inches tall by two feet wide, mounted 12 inches above finished floor and of same construction and finish as toilet compartment panels and pilasters.
	4. Pilasters: 70 inches high and five inches wide.
	5. Brackets: Not less than three stainless steel wall brackets.

	D. Sight Screens: Provide units of the same type, construction and finish, supports and anchorages, and hardware and fasteners to match compartment units.  Provide door pulls, keepers, and push plates and other hardware as required for toilet compartm...
	A.
	A.
	A.
	E. Vanities:
	1. Shop-fabricate vanity units of same material as toilet compartments, and in compliance with approved Shop Drawings and submittals, using aluminum angles, brackets and tamper-resistant stainless steel fasteners as required to support of the Work.  S...
	2. Tops: One-inch thick and two feet wide; lengths required to minimize joints.
	3. Provide four-inch wide skirt and six-inch high backsplash and sidesplash.
	4. Provide heavy-duty pilaster anchor and leveling assembly for each support extending to floor, with stainless steel pilaster shoes, as required for toilet compartments.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the areas and conditions under which toilet compartment partitions and related items will be installed.  Notify ENGINEER in writing of conditions detrimental to proper and timely completion on the Work.  Do not proceed with the Work until u...

	3.2   INSTALLATION
	A. General:
	1. Install doors, panels, and pilasters rigid, straight, plumb and level, with panels laid out as shown on approved Shop Drawings.  Secure units to supporting walls in accordance with Article 2.2 of this Section, and shown on approved Shop Drawings.
	2. Allowable Tolerances: Clearance at vertical edges of panels shall be uniform top to bottom and shall not exceed 1/4-inch between panels.

	A.
	A.
	A.
	A.
	A.
	B. Wall-Braced Panels and Screens:
	1. Secure panels to walls with not less than three wall brackets of the type required to accommodate wall configurations and as shown on approved Shop Drawings.
	2. Attach with heavy-duty concealed anchoring devices, to suit the supporting wall construction.  Set units in accordance with manufacturer's written instructions to provide support for the units and to resist lateral impact.

	C. Vanity Assemblies:
	1. Level units and install pilaster shoes.
	2. Secure assemblies to walls using continuous aluminum angles and stainless steel tamper-resistant fasteners.


	3.3   ADJUSTMENT, PROTECTION AND CLEANING
	A. Protect units after installation so that there will be no indication of use or damage at Substantial Completion.
	B. Perform all final adjustments to pilaster leveling devices, door hardware, and other operating parts of toilet compartment assemblies just prior to Substantial Completion.  Clean exposed surfaces of partitions, hardware, fittings and accessories, a...
	C. Hardware Adjustments: Adjust and lubricate hardware for proper operation after installation.
	1. Set hinges on inswing doors to hold doors open approximately 30 degrees from closed position when unlatched.
	2. Set hinges on outswing doors and sight screen swing doors, if any, to return to fully-closed position.
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	10 28 05 - Toilet and Bath Accessories
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install toilet and bath accessories Work.
	2. Extent of toilet and bath accessories is shown and specified.
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Combination paper towel dispenser and waste receptacle.
	b. Sanitary napkin disposal units.
	a.
	c. Toilet tissue dispensers.
	d. Toilet seat tissue dispensers.
	e. Mirrors.
	f. Grab bars.
	g. Soap dispensers.
	h. Heavy-duty electric hand dryers.
	i. Combination shelf with utility hook and mop strips.
	j. Pail hooks.
	k. Towel and robe hooks.
	l. Shower stall seats.
	m. Shower curtain rods and hooks.
	n. Soap dishes.
	o. Miscellaneous fasteners, accessories and trim as required for a complete and functioning installation.


	B. Coordination:
	1.
	1.
	1.
	1. Furnish inserts and anchoring devices to be set in concrete or built into masonry and recycled gypsum wallboard for installation of toilet and bath accessories.  Refer to concrete and masonry Specifications for installation of inserts and anchorage...
	2. Coordinate toilet and bath accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of toilet and bath a...
	1. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before toilet and bath accessories Work.
	1.
	1.
	1.
	3.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete
	2. Section 04 05 05, Unit Masonry Construction.
	3. Section 08 71 00, Door Hardware.
	4. Section 09 26 16, Gypsum Wallboard Assemblies
	5. Section 09 30 13, Ceramic Tiling.
	6. Section 10 21 13, Toilet Compartments.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/ICC A117.1, Accessible and Usable Buildings and Facilities.
	2. NFPA 70, National Electric Code.


	1.1
	1.1
	1.1
	1.1
	1.3  QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	1. Provide products of the same manufacturer for each type of bath accessory unit and for units exposed in the same areas.

	B. Regulatory Requirements:
	1. Comply with the following:
	a. Building code specified in Section 01 42 00, References.
	b. Requirements of authorities having jurisdiction
	c. ANSI/ICC A117.1
	d. Americans with Disabilities Act of 1990 (Public Law 101-336), Appendix A, to 28 CFR Part 36 - Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG).



	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of toilet and bath accessories indicating proposed location for each item.

	2. Product Data:
	a. manufacturer’s published literature, technical data, and specifications for each toilet and bath accessory item.

	3. Samples:
	a. Standard and custom color charts for color selection by ENGINEER.  Submit for each item under this Section where color or finish is not specified.


	B. Informational Submittals: Submit the following:
	1. Manufacturer's Instructions:
	a. Setting drawings, templates, instructions, and directions for installing anchorage devices in other work.
	b. Instructions for storing and installing materials furnished.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1   SYSTEM PERFORMANCE
	A. General:
	1. Components and materials shall be suitable for their intended use and environment.
	2. Stamped names or labels on exposed faces of units are unacceptable.
	3. Provide locks with the same keying for each type of toile and bath accessory units in the Project, where possible.  Furnish two keys for each lock.
	4. Electrical components, devices, and accessories shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.2   SURFACE-MOUNTED PAPER TOWEL DISPENSER
	A. Products and Manufacturers: Provide one of the following:
	1. No. 0210, by American Specialties, Inc.
	2. B-262, by Bobrick Washroom Equipment, Inc.
	3. Or equal.

	B. Requirements:
	1. Size to dispense not less than 400 c-fold towels with interchangeable paper drop.
	2. Construction: Cabinet and door not less than 22-gage stainless steel, No. 4 satin finish, all-welded construction, without mitered corners.  Hang door with concealed, full-length stainless steel piano hinge
	1. Provide with tumbler-lockset.
	1.
	1.
	1.
	1.
	3.


	1.1
	2.3  RECESSED PAPER TOWEL DISPENSER/DISPOSAL
	A. Products and Manufacturers: Provide one of the following:
	1. No. 0467, by American Specialties, Inc.
	2. Model 2017, by Bradley Corporation.2
	3. Or equal.

	B. Requirements:
	1. Size to dispense not less than 600 c-fold towels with interchangeable paper drop.
	2. Construction: Cabinet and door not less than 22-gage stainless steel, No. 4 satin finish, all-welded construction, without mitered corners.  Hang doors with concealed, full-length stainless steel piano hinge


	2.4   SURFACE-MOUNTED SANITARY NAPKIN DISPOSAL UNIT
	A. Products and Manufacturers: Provide one of the following:
	1. No. 0473-A by American Specialties, Inc.
	2. No. B-254 by Bobrick Washroom Equipment, Inc.
	3. Model 4722-15 by Bradley Corporation.
	4. Or equal.

	B. Requirements:
	1. Fabricate disposal units from not less than 22-gage stainless steel, with flange of one-piece seamless construction without metered corners.
	2. Provide self-closing upper door equipped with full-length stainless steel piano hinge and lift handles on each end.
	3. Trap door shall have hidden stainless steel spring tensioned self-catching lock and be hinged on front face.  Provide fold-down stainless steel purse shelf of 22-gage stainless steel.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.5 TOILET TISSUE DISPENSERS
	A. General: Provide toilet tissue dispensers at each water closet.
	B. Products and Manufacturers: Provide one of the following:
	1. No. 0697-GAL, by American Specialties, Inc.
	2. B-2840, by Bobrick Washroom Equipment, Inc.
	3. Model 5263, by Bradley Corporation.
	4. Or equal.

	C. Multi-roll Toilet Tissue Dispenser and Ash Tray: Fabricate shelf of not less than 18-gage stainless steel, to store and dispense not less than two 4.5-nch by 4.5-inch core tissue rolls.  Fabricate flange from a single piece, with seamless construct...

	2.6   TOILET SEAT TISSUE DISPENSERS
	A. General: Provide surface-mounted toilet seat tissue dispenser at each water closet.
	B. Products and Manufacturers: Provide one of the following:
	1. No. 0477-SM, by American Specialties, Inc.
	2. B-221, by Bobrick Washroom Equipment, Inc.
	3. Model 583, by Bradley Corporation.
	4. Or equal.

	C. Surface-mounted Toilet Seat Tissue Dispenser: Satin-finish stainless steel.  Dispenses 250 single- or half-fold toilet seat covers.

	2.7   MIRRORS
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Custom Sized Angle Framed Mirrors:
	1. General: Provide single pane, polished tempered glass mirrors continuous above each non-handicapped lavatory.
	2. Products and Manufacturers: Provide one of the following:
	a. Custom Sized 0600-B Mirrors by American Specialties, Inc.
	b. Custom Sized B-290 Mirrors, by Bobrick Washroom Equipment, Inc.
	c. Model 780-2, by Bradley Corporation.
	d. Or equal.

	3. Stainless Steel Frames: Fabricate frames from 3/4-inch by 3/8-inch 18-gage, Type 304 stainless steel angle with corners heliarc welded, ground and polished smooth to uniform satin finish.  Provide all mirrors installed on concealed hanging brackets...


	2.8   GRAB BARS
	A. General: Provide grab bars where shown.  Provide custom specials where required or specified.
	B. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1.
	1. 3200 P Series custom Type 56 with 54-inch leg and 36-inch leg, by American Specialties, Inc.
	2. B-68137.99, by Bobrick Washroom Equipment, Inc.
	3. Model 812-2, Type 059 by Bradley Corporation.
	4. Or equal.

	C. Custom Stainless Steel Grab Bars:
	1. Provide stainless steel knurled grab bars, 1.5-inch outside diameter, 16-gage.
	2. Mounting: Concealed, with manufacturer’s standard flanges and anchorages for type of installation.
	3. Provide custom dimensions specified.


	2.9   AUTOMATIC DECK MOUNTED SOAP DISPENSERS
	1. Automatic Deck Mounted Soap Dispenser shall hold 54 oz of liquid soap within the viscosity range of 100 – 3500 cP(MPa•s) and dispense in cycles of single shot volume of approximately 0.04 oz.
	2. Operation is initiated by hands-free sensor controlled by microprocessor digital circuitry powered by four (4) D size 1.5 V batteries  in a screwlocked compartment located under counter.
	3. Unit shall have chrome plated brass tubing spout and nozzle housing with a polished finish over all exposed surfaces and a chrome plated sensor housing.
	4. Unit shall have LED’s to indicate function, battery condition and soap supply level on front face. Below counter tank shall be translucent to show quantity of soap remaining at any time. Tank shall be easily disengaged and engaged into control hous...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.10   SURFACE-MOUNTED HEAVY-DUTY ELECTRIC HAND DRYER (ACCESSIBILITY-COMPLIANT)
	A. Products and Manufacturers: Provide one of the following:
	1.
	1.
	1. Model 2902-2874, by Bradley Corporation.
	2. Or equal.

	B. Construction and Features:
	1. Provide surface-mounted units with 18-gage, stainless steel, stamped, one-piece cover.
	2. Provide units with 1/4-hp, 7500 rpm, instant-starting, dual-shaft brush-type motors protected by built-in dual circuit breaker with fully-enclosed contacts; self-adjusting smart circuitry.
	3. Blowers: Two, centrifugal type; 153 scfm at 5,700 rpm.
	4. Heating Element: 2300-watt; 115-volt, 20 ampere industrial-strength spiral-wound element operating in the black heat range for increased life.
	5. Time Cycle:
	6. Hand Dryers: 25 seconds.
	7. Activation: Automatic, no touch, infrared circuitry.
	8. Finish: Satin or bright finish.
	9. Operating voltage: 120-volt, 9.5 amps.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.11 MISCELLANEOUS ITEMS
	A. Combination Shelf with Utility Hook and Mop Strip:
	1. Products and Manufacturers: Provide one of the following:
	a. No. 1304-A, by American Specialties, Inc.
	b. B-239x34, by Bobrick Washroom Equipment, Inc.
	c. Model 9934, by Bradley Corporation.
	d. Or equal.

	2. Provide 18-gage stainless steel shelf with 3/4-inch lip, five 18-gage stainless steel hook strips, and four mop holders.  Shelf shall be 34 inches wide and eight inches deep.

	B. Pail Hooks:
	1. Products and Manufacturers: Provide one of the following:
	a. No. 1307-3, by American Specialties, Inc.
	b. B-232X24, by Bobrick Washroom Equipment, Inc.
	c. Model 9943, by Bradley Corporation.
	d. Or equal.

	2. One-piece channel strip fabricated from 20-gage stainless steel.  Provide heavy-duty hooks fabricated from 11-gage stainless steel.  Shelf shall be 26 inches long with three hooks.

	C. Towel and Robe Hooks:
	1. For each indicated, provide two double concealed-mounting hooks.  Cast brass with polished chrome finish.
	2. Products and Manufacturers: Provide one of the following:
	a. 0751, by American Specialties, Inc.
	b. B-2116, by Bobrick Washroom Equipment, Inc.
	c. Model 9119 by Bradley Corporation.
	d. Or equal.


	D. Shower Stall Seats:
	1. Provide folding handicapped shower stall seat constructed of one-inch diameter stainless steel tubing with 1/2-inch thick solid, white phenolic seat.
	2. Products and Manufacturers: Provide one of the following:
	a. 8206-L or R Folded Seat, by American Specialties, Inc.
	b. B-5181, by Bobrick Washroom Equipment, Inc.
	c. Model 9569-000000, by Bradley Corporation.
	d. Or equal.


	E. Shower Curtain Rods and Hooks:
	1. Provide for each shower one shower curtain rod and required number of hooks.
	2. Products and Manufacturers: Provide one the following:
	a. No. 1204 Extra Heavy-Duty Shower Curtain Rods with No. 1200-SHU Shower Curtain Hooks, by American Specialties, Inc.
	b. B-6047 with 204-1 Hooks, by Bobrick Washroom Equipment, Inc.
	c. Model 9531 with 9540 Curtain Hooks, by Bradley Corporation.
	d. Or equal.

	3. Provide stainless steel, 1.25-inch diameter extra-heavy-duty, 18-gage shower curtain rods with satin finish and with three-inch diameter, stainless steel rod flanges; two per rod.
	4. Provide chrome finished shower curtain snap hooks; one for each shower curtain grommet.

	F. Shower Curtains:
	1. Provide shower curtain for each shower.
	2. Products and Manufacturers: Provide one of the following:
	a. No. 1200-V Vinyl Shower Curtains, by American Specialties, Inc.
	b. No. 204-2, by Bobrick Washroom Equipment, Inc.
	c. Model 9537, by Bradley Corporation.
	d. Or equal.

	3. Flame-resistant, anti-bacterial, eight-gage vinyl fabric with rustproof nylon reinforced chrome-plated grommets.
	4. Height: Seven feet.
	5. Width: Provide curtain six inches wider than shower stall openings.
	6. Color: Full selection of manufacturer’s standard and custom colors.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	G. Surface-Mounted Soap Dishes:
	1. Products and Manufacturers: Provide one of the following:
	a. No. 7320, by American Specialties, Inc.
	b. B-7680, by Bobrick Washroom Equipment, Inc.
	c. Model 9014-63, by Bradley Corporation.
	d. Or equal.

	2. Material: Drawn, one-piece stainless steel.

	H. Undersink Guards:
	1. Description: Insulating pipe covering for supply and drain piping assemblies that prevent direct contact with and burns from piping; allow service access without removing coverings.
	2. Product and Manufacturer: Provide one of the following:
	a. HANDY SHIELD–MAXX, by Plumberex Specialty Products, Inc.
	b. Truebro Lav Guard 2, by IPS Corporation.
	c. Or Equal.

	3. Material and Finish: Anti-microbial, molded plastic, white.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the areas and conditions under which toilet and bath accessories will be installed and notify ENGINEER in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory ...

	3.2   INSTALLATION
	A. Install items required to meet accessibility codes in accordance with Laws and Regulations, and ANSI/ICC A117.1.
	A.
	A.
	A.
	B. Determine that substrates are completed and ready to accept surface-mounted or recessed accessories.  Refer to Section 03 30 00, Cast-In-Place Concrete; Section 04 05 05, Unit Masonry Construction; Section 09 26 16, Gypsum Wallboard Assemblies; and...
	C. Use concealed fastenings where possible.
	D. Provide anchorage devices, fasteners, and other necessary anchorages, and attach accessories securely to walls, floors, and partitions in locations as shown and as required.
	E. Install concealed mounting devices and fasteners fabricated of the same material as the accessories as recommended by manufacturer.
	F. Install exposed mounting devices and fasteners finished to match the accessories.
	G. Provide theft-resistant fasteners for all mountings.
	H. Secure and install toilet and bath accessories in accordance with the manufacturer’s instructions for each item and each type of substrate construction.
	I. Lock grab bars to concealed mounting plate installed in wall.
	A.
	A.
	A.
	J. Coordinate installation of toilet and bath accessories with toilet compartments.  Refer to Section 10 21 13, Toilet Compartments.

	3.3   ADJUSTMENT AND CLEANING
	A. Adjust toilet and bath accessories for proper operation.
	B. After completion of installation, clean and polish all exposed surfaces.
	C. Deliver keys and instruction sheets to OWNER in accordance with Section 08 71 00, Door Hardware.
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	10 44 00 - Fire Protection Specialties
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all fire protection specialties Work.
	2. Extent of fire protection specialties Work is shown and specified.
	3. Types of fire protection specialties Work required includes:
	a.
	a.
	a.
	a. Dry chemical extinguishers.
	b. Carbon dioxide extinguishers.
	c. Recessed fire extinguisher cabinets.
	d. Mounting accessories and miscellaneous fasteners.


	B. Coordination:
	1. Review installation procedures under other Sections and coordinate installation of items that must be installed with or before fire protection specialties.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 10 14 00, Signage.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. UL Fire Classification Rating.


	1.3   QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	1. Provide fire protection specialties products from one manufacturer.

	B. Regulatory Requirements: Provide fire protection specialties approved and labeled by UL.

	1.4   SUBMITTALS
	A. Action Submittals:
	1. Product Data: Submit the following:
	a. Manufacturer’s technical data, certification of UL rating, and installation instructions for fire protection specialties.




	PART 2 -  PRODUCTS
	2.1   FIRE EXTINGUISHERS
	A. General: Provide manufacturer’s standard mounting brackets for portable fire extinguishers size as specified.
	B. Multi-Purpose Dry Chemical Fire Extinguishers:
	1. Ten-pound capacity, enameled steel container with pressure-indicating gauge, for Class A, Class B, Class C fires, UL rating 4A-60 BC.
	2. Products and Manufacturers:  Provide one of the following:
	a. Cosmic Model 10E by J.L. Industries.
	b. Or equal.
	a.
	a.
	a.
	a.
	c.


	A.
	A.
	A.
	C. Recessed Fire Extinguisher Cabinets:
	1. For each fire extinguisher provided under this Contract, provide a recessed fire extinguisher cabinet.  Coordinate size of recessed fire extinguisher cabinets required with extinguisher selected, for complete system integration.
	2. Provide cabinets with concealed hinges and handles with manufacturer’s standard door roller catches.  Provide all features typically furnished with specified unit.
	3. Provide two-hour fire-rated cabinets.
	4. Cabinets shall have 302/304 stainless steel doors with No. 4 finish.  Provide specified manufacturer’s minimum gages for all material.
	5. Cabinet shall have 1/4-inch thick, clear tempered glass vision panel.
	6. Product and Manufacturer: Provide products of one of the following:
	a. Embassy 5734 V17 (fire-rated) with No. 4 Stainless Steel Tub and with glass with Fire-FX option with vertical fire extinguisher decal by J.L. Industries.
	b. Or equal.




	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine substrates and conditions under which fire protection specialties will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with Work until unsatisfactory conditi...

	3.2   INSTALLATION OF FIRE EXTINGUISHERS
	A. When exact locations of fire protection specialties are not shown on Drawings, locate as directed by ENGINEER.
	B. Securely fasten products to structure, square and plumb, per Supplier’s instructions.   Mounting heights shall be:
	1. Install fire extinguishers with gross weight greater than 40 pounds with top of fire extinguisher no more than 3.5 feet above finished floor.
	2. Install fire extinguishers with gross weight less than 40 pounds with top of fire extinguisher no more than 4.0 feet above finished floor.
	3. Clearance between bottom of fire extinguisher and finished floor shall be at least four inches.

	C. Identification Devices: Provide signs level and plumb directly above surface mounted portable fire extinguishers, securely mounted, attached to substrate per sign manufacturer’s instructions.  Signage shall be per Section 10 14 00, Signage.
	D. Recharge fire extinguishers provided under this Contract so that most recent inspection date coincides as nearly as possible with date of Substantial Completion.  Inform OWNER in writing of next required inspection and recharging date.
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	10 51 00 - Lockers
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install all locker Work.
	2. Extent of lockers is shown.
	3. Types of products required include the following:
	a.
	a.
	a.
	a. All welded, factory-assembled, heavy-duty single-tier metal lockers.
	b. Laminated maple benches.
	c. Miscellaneous accessories, closures, identification labels and other components, trim and fasteners.


	A.
	A.
	A.
	B. Coordination:
	1. Coordinate size and location of concrete bases. Concrete, reinforcement, and formwork requirements are specified in Section 03 30 00, Cast-in-Place Concrete.
	2. Coordinate size and location of masonry bases.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete.
	2. Section 04 05 05, Unit Masonry Construction.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. American Society for Testing and Materials, (ASTM).
	a. ASTM A 666-1, Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate and Flat Bar.
	b. ASTM A 1008/A 1008M, Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.

	2. U.S. Architectural and Transportation Barriers Compliance Board. Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG). Continual Revisions.


	1.3   QUALITY ASSURANCE
	A. Provide metal lockers as complete units produced by a single manufacturer, including necessary mounting accessories, fittings, and fastenings.
	B. Color:
	1. Provide locker units in color selected by ENGINEER from manufacturer's standard and custom colors. Minimum order requirements of the manufacturer shall not be acceptable cause by CONTRACTOR for rejection of ENGINEER'S color selection.
	2. Unless otherwise shown, non-exposed surfaces may be manufacturer's standard neutral color as selected by ENGINEER.
	1. Manufacturer's of "or equal" products shall be able to supply exactly the same
	1.
	1.
	3.

	C. Regulatory Requirements: Where metal lockers are indicated to comply with accessibility requirements, comply with Accessibility Guidelines for Buildings and Facilities (ADAAG) and the International Building Code.

	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Shop Drawings for metal lockers, verifying dimensions affecting locker installations. Show lockers in detail, method of installation, fillers, trim, base and accessories. Include locker numbering sequence information.

	2. Product Data:
	a. Copies of manufacturer's technical data, color charts, and installation instructions for the metal locker units.

	3. Samples: Manufacturer's color charts showing the full range of colors available for units with factory-applied color finishes.
	a.
	a.
	a.
	a. For the following products, in manufacturer's standard sizes, showing the full range of color, texture, and pattern variations expected. Prepare Samples from the same material to be used for the Work.
	1) Lockers.
	2) Locker benches.



	B. Closeout Submittals: Submit the following:
	1. Warranty Documentation: Manufacturer's Warranty.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Do not deliver metal lockers until building is enclosed and ready for their installation. Protect from damage during delivery, handling, storage, and installation.
	B. Deliver master keys, control keys, and combination control charts to OWNER.

	1.6   PROJECT CONDITIONS
	A. Field Measurements: Verify the following by field measurements before fabrication and indicate measurement on Shop Drawings:
	1. Concealed framing, blocking and reinforcements that support metal lockers before they are enclosed.
	2. Recessed openings.
	1.
	1.
	1.
	3. Masonry or concrete bases.


	1.7   WARRANTY
	A. Provide manufacturer's ten year warranty against defects in materials and workmanship.


	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Cold-Rolled Steel Sheet: ASTM A 366/A 366M, matte finish, suitable for exposed applications, and stretcher leveled or roller leveled to stretcher-leveled flatness.
	A.
	A.
	A.
	B. Galvanized Steel Sheet: ASTM A 653/A 653M, commercial quality, G60 (Z180) coating designation; mill phosphatized; suitable for exposed applications, and stretcher leveled or roller leveled to stretcher-leveled flatness.
	C. Electrolytic Zinc-Coated Steel Sheet: ASTM A 591/A 591M, commercial quality, coating Class C; mill phosphatized; suitable for exposed applications; and stretcher leveled or roller leveled to stretcher-leveled flatness.
	D. Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness. Roller-apply texture to doors in manufacturer's standard pattern.
	A.
	E. Fasteners: Zinc- or nickel-plated steel, slotless-type exposed bolt heads, and self-locking nuts or lock washers for nuts on moving parts.

	2.2   HEAVY DUTY LOCKER CONSTRUCTION
	A. Frames: Minimum 16 gage channels or 12 gage angles, with corners electrically welded to form a rigid one-piece structure. Form door stop at vertical members.
	B. Backs and Sides: Minimum 18 gage steel for backs; 16 gage steel for sides. Flange backs on vertical edges, and sides where they intermember with backs, making double-flanged rear corners.
	1. Exposed ends of non-recessed lockers; minimum 16 gage steel.

	C. Tops, Bottoms and Shelves: Minimum 16 gage steel, flanged edges.
	D. Double Panel Doors: One-piece, formed solid doors with louvers top and bottom minimum 14 gage cold-rolled sheet steel with double bends on both sides and single bends on top and bottom and an 18-gage formed inner panel welded to outer door to form ...
	1. Provide stamped louvered vents in door faces, as follows:
	a. For single-tier lockers, not less than six louver openings top and bottom.


	E. Door Hinges: Heavy-duty, not less than 16 gage steel, full-loop, continuous full length piano hinges. Weld hinges to inside of frame and secure to door with not less than two factory-installed fasteners, completely concealed and tamperproof when lo...
	F. Center Partition: Provide center partition in each 24-inch wide locker.
	G. Latching: Positive, automatic, pre-locking, pry-resistant latch and fully recessed latch with rubber bumpers riveted to door stops and heavy-duty, rigid non-moving 11 gage hasp containing strike and hole for padlock.
	1. Provide stainless steel pan recessed into door containing no moving parts for through-the-door padlock.
	2. Provide single point latch welded to door frame.

	A.
	A.
	A.
	H. Sizes:
	1.
	1.
	1. Men’s Locker Room: 12-inches wide by 18-inches deep by 60-inches high.
	2. Women’s Locker Room: 12-inches wide by 18-inches deep by 60-inches high.

	A.
	A.
	A.
	I. Products and Manufacturers: Provide one of the following:
	1. All-Welded Lockers by Penco Products, Incorporated.
	1.
	2. All-Welded Integrated Frame Lockers by Lyon Workplace Products.
	1.
	3. Or equal.


	1.1
	1.1
	1.1
	2.3  ACCESSIBILTY LOCKERS
	A. Same construction and finish as regular lockers.
	B. Provide features and configurations to meet applicable accessibility codes.

	2.4   FINISH
	A. Chemically pretreat metal with degreasing and phosphatizing process. Electro-statically spray and bake enamel finish to all surfaces, exposed and concealed, except plates and non-ferrous metal. Provide manufacturer's full selection of standard and...

	1.1
	1.1
	1.1
	2.5  LOCKER ACCESSORIES
	A. Locking: Fabricate lockers to receive padlocks which shall be provided by OWNER.
	B. Equipment: Furnish each locker with the following accessories:
	1. Single-Tier Units: Clothing rod, 7/8-inch diameter heavy chrome plated steel, three single-prong wall hooks, and shelf.

	C. Number Plates: Manufacturer's standard etched, embossed, or stamped, non-ferrous metal number plates with numerals not less than 3/8-inch high. Number the lockers in sequence as directed by ENGINEER. Attach plates to each locker door, near top, cen...
	A.
	A.
	A.
	D. Continuous Closed Base: Minimum 16 gage cold-rolled steel, 4-inches high, fabricated to enclose base of lockers without additional fastening devices. Flange bottoms inward 3/4-inch for stiffening. Welded to locker bottom and factory- finished to ma...
	E. Continuously Sloping Tops: Manufacturer's standard, fabricated from minimum 20-gage steel sheet, for installation over lockers with separate flat tops. Fabricate tops in lengths as long as practicable, without visible fasteners at splice locations,...
	F. Trim: Provide fill-in-panels, solid end panels and recessed trim consisting of 16 gage minimum cold-rolled steel, as necessary, to provide complete and finished installation. Factory-finish trim to match lockers. Secure trim to lockers with concea...

	2.6    LOCKER ROOM BENCHES
	A. Construction:  Provide all seams and joints including sides, back, top and bottom and hinges and shelves of welded construction.  Bolts, screws or pop rivets are not approved.  Fabricate lockers square, rigid, and without warp, with metal faces fla...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.7 FABRICATION
	A. Construction: Provide all seams and joints including sides, back, top and bottom and hinges and shelves of welded construction. Bolts, screws or pop rivets are not approved. Fabricate lockers square, rigid, and without warp, with metal faces flat a...
	A.


	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. CONTRACTOR and his installer must examine the areas and conditions under which locker Work is to be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work u...

	1.1
	1.1
	1.1
	3.2  INSTALLATION
	A.
	A.
	A.
	A.
	A. Install metal lockers at the locations shown in accordance with the manufacturer's instructions for a plumb, level, rigid, and flush installation.
	B. Space fastenings about 48-inch on centers and apply through back-up reinforcing plates where necessary to prevent metal distortion. Conceal all fasteners.
	C. Install trim, to provide a flush, hairline joint against adjacent surfaces. Install with concealed fasteners.
	D. Touch-up marred finishes or replace if not acceptable to ENGINEER. Use only materials and finishes as recommended or furnished by the locker manufacturer.
	E. Adjust doors and latches to operate easily without bind. Verify satisfactory operation of integral locking devices.
	F. Install benches in accordance with manufacturer's instructions and recommendations.



	12 21 00 - Window Blinds
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all window blind Work.
	1. CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all window blind Work.
	2. Extent of window blind units is shown.
	2. Extent of window blind units is shown.
	3. Types of products required include the following:
	3. Types of products required include the following:
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a. Manually-operated horizontal window blinds.
	a. Manually-operated horizontal window blinds.
	b. Miscellaneous accessories and materials.
	b. Miscellaneous accessories and materials.


	B. Coordination:
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate with the Work of this Section.
	1. Review installation procedures under this and other Sections and coordinate with the Work of this Section.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Provide inserts and anchoring devices to be set in concrete or built into masonry and gypsum wallboard for installation of window blinds. Coordinate delivery with other work to avoid delay.
	2. Provide inserts and anchoring devices to be set in concrete or built into masonry and gypsum wallboard for installation of window blinds. Coordinate delivery with other work to avoid delay.
	3. Refer to concrete and masonry Sections of the Specifications for installation of inserts and anchorage devices. Section 04 05 05, Unit Masonry Construction; and Section 09 21 16, Gypsum Wallboard Assemblies.
	3. Refer to concrete and masonry Sections of the Specifications for installation of inserts and anchorage devices. Section 04 05 05, Unit Masonry Construction; and Section 09 21 16, Gypsum Wallboard Assemblies.

	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 09 21 16, Gypsum Wallboard Assemblies.
	1. Section 09 21 16, Gypsum Wallboard Assemblies.


	1.2   REFERENCES
	1.2   REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	A. Standards referenced in this Section are:
	1. GANA, Glazing Manual.
	1. GANA, Glazing Manual.
	2. NFPA 701, Methods of Fire Tests for Flame Propagation of Textiles and Films.
	2. NFPA 701, Methods of Fire Tests for Flame Propagation of Textiles and Films.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. WCMA A100.1, American National Standard for Safety of Corded Window Covering Products.
	3. WCMA A100.1, American National Standard for Safety of Corded Window Covering Products.


	1.3   QUALITY ASSURANCE
	1.3   QUALITY ASSURANCE
	A. Component Supply and Compatibility:
	A. Component Supply and Compatibility:
	1. Provide all window blinds of each type of blinds required as complete units produced by one manufacturer, including hardware, accessory items, mounting brackets, and fastenings.
	1. Provide all window blinds of each type of blinds required as complete units produced by one manufacturer, including hardware, accessory items, mounting brackets, and fastenings.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.4  SUBMITTALS
	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a. Shop Drawings for special window blind components THAT are not fully dimensioned or detailed on manufacturer's product data. Include elevation layout indicating proposed division between window blind units and meeting edges at corners.
	a. Shop Drawings for special window blind components THAT are not fully dimensioned or detailed on manufacturer's product data. Include elevation layout indicating proposed division between window blind units and meeting edges at corners.
	b. Coordinated drawings showing required clearances to window obstructions and other obstructions that would interfere with window blind operation. Coordinate pocket size and mounting with manufacturer's proposed products and show details and all dime...
	b. Coordinated drawings showing required clearances to window obstructions and other obstructions that would interfere with window blind operation. Coordinate pocket size and mounting with manufacturer's proposed products and show details and all dime...
	c. Data sheets for wndow blinds proposed for use.
	c. Data sheets for wndow blinds proposed for use.

	2. Product Data:
	2. Product Data:
	a. Manufacturer's published literature, catalog sheets, and specifications for each type of window blind proposed for use.
	a. Manufacturer's published literature, catalog sheets, and specifications for each type of window blind proposed for use.

	1.
	1.
	1.
	1.
	1.
	1.
	3. Samples:
	3. Samples:
	a. Submit six-inch Samples of window blinds in all standard colors for selection by ENGINEER.
	a. Submit six-inch Samples of window blinds in all standard colors for selection by ENGINEER.
	b. ENGINEER's review of Samples will be for color and texture only. Compliance with other requirements of the Contract Documents is CONTRACTOR's responsibility.
	b. ENGINEER's review of Samples will be for color and texture only. Compliance with other requirements of the Contract Documents is CONTRACTOR's responsibility.


	B. Informational Submittals: Submit the following:
	B. Informational Submittals: Submit the following:
	1. Certificates:
	1. Certificates:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Manufacturer's certification of compliance with specified requirements for recycled louver material.
	a. Manufacturer's certification of compliance with specified requirements for recycled louver material.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Closeout Submittals: Submit the following:
	C. Closeout Submittals: Submit the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Operations and Maintenance Data: Submit window blinds operations and maintenance manuals in accordance with Section 01 78 23, Operations and Maintenance Data.
	1. Operations and Maintenance Data: Submit window blinds operations and maintenance manuals in accordance with Section 01 78 23, Operations and Maintenance Data.

	D. Maintenance Material Submittals: Submit the following:
	D. Maintenance Material Submittals: Submit the following:
	1. Extra Stock Materials: Furnish extra materials, from the same product run as the materials furnished and installed, that match the materials installed and that are packaged with protective covering for storage and identified with labels describing ...
	1. Extra Stock Materials: Furnish extra materials, from the same product run as the materials furnished and installed, that match the materials installed and that are packaged with protective covering for storage and identified with labels describing ...
	a. Window Blinds: Full-size units equal to five percent of the quantity installed for each size, color, texture, pattern, and gloss installed, but no fewer than one unit of each size, color, texture, pattern, abnd gloss.
	a. Window Blinds: Full-size units equal to five percent of the quantity installed for each size, color, texture, pattern, and gloss installed, but no fewer than one unit of each size, color, texture, pattern, abnd gloss.



	1.5   DELIVERY, STORAGE, AND HANDLING
	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	A. Packing, Shipping, Handling, and Unloading:
	1. Deliver window blinds in factory packaging, marked with manufacturer, product name, and installation location using same designations indicated on the Drawings.
	1. Deliver window blinds in factory packaging, marked with manufacturer, product name, and installation location using same designations indicated on the Drawings.
	1. Deliver window blinds in factory packaging, marked with manufacturer, product name, and installation location using same designations indicated on the Drawings.


	1.6   FIELD CONDITIONS
	1.6   FIELD CONDITIONS
	A. Environmental Limitations: Do not install window blinds until construction and wet and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for the Pro...
	A. Environmental Limitations: Do not install window blinds until construction and wet and finish work in spaces, including painting, is complete and dry and ambient temperature and humidity conditions are maintained at the levels indicated for the Pro...
	B. Field Measurements: Where window blinds are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings. Allow clearances for operating hardware...
	B. Field Measurements: Where window blinds are indicated to fit to other construction, verify dimensions of other construction by field measurements before fabrication and indicate measurements on Shop Drawings. Allow clearances for operating hardware...


	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   MATERIALS
	2.1   MATERIALS
	A.
	A.
	A.
	A.
	A.
	A.
	A. Horizontal Window Blinds:
	A. Horizontal Window Blinds:
	1. Products and Manufacturers: Provide one of the following:
	1. Products and Manufacturers: Provide one of the following:
	a. Riviera 1/2-inch Mini-Blinds, by Levolor Window Fashions, a Newell Rubbermaid Company.
	a. Riviera 1/2-inch Mini-Blinds, by Levolor Window Fashions, a Newell Rubbermaid Company.
	b. Décor 1/2-inch Solids Mini-Blinds, by Hunter Douglas Contract, Hunter Douglas, Inc.
	b. Décor 1/2-inch Solids Mini-Blinds, by Hunter Douglas Contract, Hunter Douglas, Inc.
	c. Or equal.
	c. Or equal.

	2. Head Channel: 0.025-inch thick tomized steel, U-shaped one-inch high by 1-9/16-inch wide with flanged edges at top, and coated with a baked-on finish. All hardware shall be enclosed in the metal head.
	2. Head Channel: 0.025-inch thick tomized steel, U-shaped one-inch high by 1-9/16-inch wide with flanged edges at top, and coated with a baked-on finish. All hardware shall be enclosed in the metal head.
	3. Tilter: 0.042-inch tomized steel with automatically disengaging worm and gear mechanism to eliminate overdrive and prevent strain or damage to window blinds.
	3. Tilter: 0.042-inch tomized steel with automatically disengaging worm and gear mechanism to eliminate overdrive and prevent strain or damage to window blinds.
	4. Tilt Wand: Transparent with hexagonal cross section of 5/16-inch across flats.
	4. Tilt Wand: Transparent with hexagonal cross section of 5/16-inch across flats.
	5. Drum and Cradle: One for each window blind ladder as follows:
	5. Drum and Cradle: One for each window blind ladder as follows:
	a. Drum shall be 0.031-inch tomized steel having two holes with rolled edges to anchor barbs on both ladder ends.
	a. Drum shall be 0.031-inch tomized steel having two holes with rolled edges to anchor barbs on both ladder ends.
	b. Cradles shall be 0.042-inch thick tomized steel, having two holes with rolled edges to guide cords through bottom of head channel without abrasion.
	b. Cradles shall be 0.042-inch thick tomized steel, having two holes with rolled edges to guide cords through bottom of head channel without abrasion.

	6. Tilt Rod: U-shaped with a circular radius of approximately 1/8-inch designed to achieve minimum torsional deflection. For window blinds greater than five feet wide and less than 6.67 feet long, or greater than 4.583 feet wide and greater than 6.67 ...
	6. Tilt Rod: U-shaped with a circular radius of approximately 1/8-inch designed to achieve minimum torsional deflection. For window blinds greater than five feet wide and less than 6.67 feet long, or greater than 4.583 feet wide and greater than 6.67 ...
	7. End Braces: 0.037-inch thick tomized steel with reinforcing ribs and field adjustable tabs.
	7. End Braces: 0.037-inch thick tomized steel with reinforcing ribs and field adjustable tabs.
	8. Installation Brackets: Provide brackets with a rivet-hinged safety locking front cover not less than 0.048-inch thick tomized steel with baked-on finish matching head channel.
	8. Installation Brackets: Provide brackets with a rivet-hinged safety locking front cover not less than 0.048-inch thick tomized steel with baked-on finish matching head channel.
	9. Intermediate Brackets: 0.050-inch tomized steel installed with window blinds greater than five feet wide and less than 6.67 feet long, or greater than 4.583 feet wide and greater than 6.67 feet long.
	9. Intermediate Brackets: 0.050-inch tomized steel installed with window blinds greater than five feet wide and less than 6.67 feet long, or greater than 4.583 feet wide and greater than 6.67 feet long.
	10. Ladders (slat supports): Braided polyester yarn designed from maximum strength and flexibility combined with minimum stretch. Rungs shall consist of not less than two crossed cables interbraided with the vertical components. Ladders shall support ...
	10. Ladders (slat supports): Braided polyester yarn designed from maximum strength and flexibility combined with minimum stretch. Rungs shall consist of not less than two crossed cables interbraided with the vertical components. Ladders shall support ...
	11. Slats: Virgin high magnesium aluminum, alloyed for maximum strength and corrosion resistance. Slats shall be nominally eight-gage, 1/2-inch wide with an elliptical crown formed after coating and curing. Slat ladder support distances shall prevent ...
	11. Slats: Virgin high magnesium aluminum, alloyed for maximum strength and corrosion resistance. Slats shall be nominally eight-gage, 1/2-inch wide with an elliptical crown formed after coating and curing. Slat ladder support distances shall prevent ...
	12. Bottom Rail: 0.031-inch tomized steel formed after coating provided with color-compatible molded plastic ladder and end caps.
	12. Bottom Rail: 0.031-inch tomized steel formed after coating provided with color-compatible molded plastic ladder and end caps.
	13. Lift Cord: Braided of high-strength flexible polyester fiber cord with minimum stretch and maximum abrasion resistance characteristics. Cord shall be of sufficient length, equalized to properly control raising and lowering of window blinds and spa...
	13. Lift Cord: Braided of high-strength flexible polyester fiber cord with minimum stretch and maximum abrasion resistance characteristics. Cord shall be of sufficient length, equalized to properly control raising and lowering of window blinds and spa...
	1.
	1.
	1.
	1.
	1.
	1.
	14. Colors: Complete selection of manufacturer's standard colors. ENGINEER will select a maximum of three colors for the Work.
	14. Colors: Complete selection of manufacturer's standard colors. ENGINEER will select a maximum of three colors for the Work.
	15. Accessories: Provide the following:
	15. Accessories: Provide the following:
	a. Pocket installation brackets.
	a. Pocket installation brackets.
	b. Projection brackets to clear window hardware.
	b. Projection brackets to clear window hardware.
	c. Two-tone slats with neutral white on outside face.
	c. Two-tone slats with neutral white on outside face.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
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	1.1
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	2.2   FABRICATION AND OPERATION
	2.2   FABRICATION AND OPERATION
	A. Product Safety Standard: Fabricate vertical louver blinds to comply with WCMA A100.1 including requirements for corded, flexible, looped devices; lead content of components; and warning labels.
	A. Product Safety Standard: Fabricate vertical louver blinds to comply with WCMA A100.1 including requirements for corded, flexible, looped devices; lead content of components; and warning labels.
	B. Prior to fabrication, verify actual opening dimensions by accurate Site measurements. Adjust dimensions for proper fit at all openings.
	B. Prior to fabrication, verify actual opening dimensions by accurate Site measurements. Adjust dimensions for proper fit at all openings.
	C. Fabricate components of window blinds from non-corrosive, non-staining, non-fading materials which are compatible with each other, and which do not require lubrication during normal expected life. Use dissimilar metals or plastics for contact surfa...
	C. Fabricate components of window blinds from non-corrosive, non-staining, non-fading materials which are compatible with each other, and which do not require lubrication during normal expected life. Use dissimilar metals or plastics for contact surfa...
	C. Fabricate components of window blinds from non-corrosive, non-staining, non-fading materials which are compatible with each other, and which do not require lubrication during normal expected life. Use dissimilar metals or plastics for contact surfa...
	D. Fabricate window blind units to completely fill the openings as shown, from head-to-sill and jamb-to-jamb. For continuous window wall installations, fabricate window blinds so that ends occur only at mullions or other defined vertical separations, ...
	D. Fabricate window blind units to completely fill the openings as shown, from head-to-sill and jamb-to-jamb. For continuous window wall installations, fabricate window blinds so that ends occur only at mullions or other defined vertical separations, ...
	E. Gear all operating equipment for reduction of the ratio of hand-movement to window blind-movement, so that window blinds operate easily and can be set accurately and smoothly.
	E. Gear all operating equipment for reduction of the ratio of hand-movement to window blind-movement, so that window blinds operate easily and can be set accurately and smoothly.
	F. Concealed Components:
	F. Concealed Components:
	1. Noncorrodible or corrosion-resistant-coated materials.
	1. Noncorrodible or corrosion-resistant-coated materials.
	2. Rotation-and-Traverse Mechanisms: With permanently lubricated moving parts.
	2. Rotation-and-Traverse Mechanisms: With permanently lubricated moving parts.

	G. Installation Brackets: Constructed for easy removal and reinstallation of blind, for supporting headrail and operating hardware and for bracket positions and blind mounting method indicated.
	G. Installation Brackets: Constructed for easy removal and reinstallation of blind, for supporting headrail and operating hardware and for bracket positions and blind mounting method indicated.
	H. Installation Fasteners: Not less than two fasteners per bracket, fabricated from metal noncorrosive to brackets and adjoining construction; type designed for securing to supporting substrate; and supporting blinds and accessories under conditions o...
	H. Installation Fasteners: Not less than two fasteners per bracket, fabricated from metal noncorrosive to brackets and adjoining construction; type designed for securing to supporting substrate; and supporting blinds and accessories under conditions o...
	I. Color-Coated Finish: For metal components exposed to view unless anodized or plated finish is indicated. Apply manufacturer's standard baked finish complying with manufacturer's written instructions for surface preparation including pretreatment, a...
	I. Color-Coated Finish: For metal components exposed to view unless anodized or plated finish is indicated. Apply manufacturer's standard baked finish complying with manufacturer's written instructions for surface preparation including pretreatment, a...


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Examine the substrates and conditions under which the window blinds Work will be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory...
	A. Examine the substrates and conditions under which the window blinds Work will be installed and notify ENGINEER, in writing, of conditions detrimental to the proper and timely completion of the Work. Do not proceed with the Work until unsatisfactory...

	3.2   INSTALLATION
	3.2   INSTALLATION
	A. General:
	A. General:
	1. Install window blinds where shown and in accordance with manufacturer's instructions. Position units plumb and true, securely anchored in place with proper clips, brackets, and bolts for the type of mounting required.
	1. Install window blinds where shown and in accordance with manufacturer's instructions. Position units plumb and true, securely anchored in place with proper clips, brackets, and bolts for the type of mounting required.
	1. Install window blinds where shown and in accordance with manufacturer's instructions. Position units plumb and true, securely anchored in place with proper clips, brackets, and bolts for the type of mounting required.
	2. Locate so exterior vane edges are not closer than two inches from interior faces of glass and not closer than 1.5 inches from interior faces of glazing frames through full operating ranges of blinds, in accordance with GANA Glazing Manual.
	2. Locate so exterior vane edges are not closer than two inches from interior faces of glass and not closer than 1.5 inches from interior faces of glazing frames through full operating ranges of blinds, in accordance with GANA Glazing Manual.
	3. Install mounting and intermediate brackets to prevent deflection of headrails.
	3. Install mounting and intermediate brackets to prevent deflection of headrails.
	4. Install with clearances that prevent interference with adjacent blinds, adjacent construction, and operating hardware of glazed openings, other window treatments, and similar building components and furnishings.
	4. Install with clearances that prevent interference with adjacent blinds, adjacent construction, and operating hardware of glazed openings, other window treatments, and similar building components and furnishings.

	B. Divisions between window blinds are allowed only at mullions of continuous windows or openings where more than one window blind for one opening occurs.
	B. Divisions between window blinds are allowed only at mullions of continuous windows or openings where more than one window blind for one opening occurs.

	3.3   ADJUSTING
	3.3   ADJUSTING
	A. Adjust window blinds to operate free of binding and malfunction through full operating ranges.
	A. Adjust window blinds to operate free of binding and malfunction through full operating ranges.

	3.4   CLEANING AND PROTECTION
	3.4   CLEANING AND PROTECTION
	A. Prior to Substantial Completion, clean window blind surfaces in accordance with manufacturer's written instructions.
	A. Prior to Substantial Completion, clean window blind surfaces in accordance with manufacturer's written instructions.
	B. Provide final protection and maintain conditions in a manner acceptable to manufacturer and that ensures that window blinds are without damage or deterioration at Substantial Completion.
	B. Provide final protection and maintain conditions in a manner acceptable to manufacturer and that ensures that window blinds are without damage or deterioration at Substantial Completion.
	C. Prior to Substantial Completion, replace damaged window blinds that cannot be acceptably repaired.
	C. Prior to Substantial Completion, replace damaged window blinds that cannot be acceptably repaired.
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	21 13 13 - Wet-Pipe Sprinkler System
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install automatic wet-pipe sprinkler system complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the wet-pipe sprinkler system Work.
	2. Verify thread types and sizes of fire department connections with the local fire department.

	C. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 10 14 00, Signage.
	3. Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment.
	4. Section 28 31 00, Fire Alarm System.


	1.2   REFERENCES
	A. American National Standards Institute (ANSI).
	1. ANSI A21.4, Cement-Mortar Lining for Cast-Iron and Ductile Cast-Iron Piping for Water and Other Liquids (AWWA C105).
	2. ANSI A21.10, Cast-Iron and Ductile Iron Fittings, 2 thru 48-inch, Water.
	3. ANSI A21.11, Rubber Gasket Joints for Cast Iron and Ductile Iron Pressure Pipe and Fittings.
	4. ANSI A21.51, Ductile Iron Pipe Centrifugally Cast, in Metal Molds.
	5. ANSI B2.1, USAS-Pipe Treads (Except Dryseal).
	6. ANSI B16.1, Cast Iron Pipe Flanges and Flanged Fittings.
	7. ANSI B16.3, Malleable Iron Threaded Fittings, 150 and 300 lb.
	8. ANSI B16.5, Pipe Flanges and Flanged Fittings.
	9. ANSI B31.1, Power Piping.

	B. American Society for Testing and Materials (ASTM).
	1. ASTM A 47/A 47M, Specification for Ferritic Malleable Iron Castings, Grade 32510.
	2. ASTM A 48/A 48M, Specification for Gray Iron Castings.
	3. ASTM A 53/A 53M, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	4. ASTM A 126, Specification for Gray Iron Castings for Valves, Flanges and Pipe Fittings.
	5. ASTM A 183, Specification for Carbon Steel Track Bolts and Nuts.
	6. ASTM A 307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	7. ASTM A 449, Specification for Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90 KSI Minimum Tensile Strength, General Use.
	8. ASTM A 795/A 795M, Specification for Black and Hot-Dipped Zinc- Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use.
	9. ASTM B 5, Specification for Electrolytic Tough-Pitch Copper Refinery Shapes.
	10. ASTM B 19, Specification for Cartridge Brass Sheet, Strip, Plate, Bar and Disks.
	11. ASTM B 584, Specification for Copper Alloys Sand Castings for General Applications.
	12. ASTM D 1330, Specification for Rubber Sheet Gaskets.
	13. ASTM D 2000, Classification System for Rubber Products in Automotive Applications.

	C. American Welding Society (AWS).
	1. AWS B2.1, Specification for Welding Procedure and Performance Qualification.
	2. AWS B2.2 – Specification for Brazing Procedure and Performance Qualification.
	3. AWS B2.3 – Specification for Soldering Procedure and Performance Qualification.

	D. Copper Development Association (CDA).
	1. CDA 411, Brass.

	E. National Fire Protection Association (NFPA).
	1. NFPA 13, Standard for Installation of Sprinkler Systems.
	2. NFPA 24, Installation of Private Fire Service Mains and Their Appurtenances.
	3. NFPA 25, Inspection, Testing and Maintenance of Water-Based Fire Protection Systems.


	1.3   definitions
	A. Listing/Approval Stamp, Label or Other Marking:  On equipment, specialties and accessories made to specified standards.
	B. Listing and Labeling:  Equipment, specialties and accessories that are listed and labeled.
	1. The Terms "Listed and Labeled":  As defined in "National Electrical Code", Article 100.
	2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL), as defined in OSHA Regulation 1910.7.


	1.4   QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Firms whose equipment, specialties and accessories are listed by product name and manufacturer in UL Fire Protection Equipment Directory and FM Approval Guide and that conform to other requirements indicated.

	2. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the jurisdiction where the Project is located and experienced in providing engineering services of the kind indicated.
	b. Submit qualifications data.
	c. Responsibilities include but are not necessarily limited to:
	1) Carefully reviewing wet-pipe sprinkler system performance and design criteria stated in the Contract Documents.
	2) Comply with requirements of authority having jurisdiction at the Site for submittals, approvals, materials, hose threads, installation, inspections and testing.
	3) Preparing written requests for clarifications or interpretations of performance or design criteria for submittal to ENGINEER by Contractor.
	4) Preparing or supervising the preparation of design calculations and related drawings, Shop Drawings, testing plan development, test-result interpretation and a comprehensive engineering analysis verifying compliance of the wet-pipe sprinkler system...
	5) Signing and sealing all calculations and design drawings, and Shop Drawings.
	6) Certifying that:
	a) they have performed the design of the wet-pipe sprinkler system in accordance with the performance and design criteria stated in the Contract Documents, and
	b) the said design conforms to all applicable local, state and federal codes, rules and regulations, and to the prevailing standards of practice.



	3. Installer:
	a. Engage an experienced installer to perform the work of this Section who has specialized in installing wet-pipe sprinkler system similar to that required for this Project and who is acceptable to manufacturer.
	b. Installer shall be a licensed fire suppression contractor for fire sprinkler and fire alarm systems.
	c. Submit name and qualifications to ENGINEER along with the following information on a minimum of three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the wet-pipe sprinkler system.
	3) Amount of area installed.


	4. Welding, Brazing, and Soldering:
	a. Qualify processes and operators in accordance with AWS B2.1, B2.2, and B2.3 as appropriate for material to be welded, brazed, or soldered.
	b. Provide certification that operators employed on or to be employed for the Work have satisfactorily passed AWS qualification tests within previous 12 months.  Ensure that all certifications are current.


	B. Regulatory Requirements:
	1. Factory Mutual (FM).
	2. National Electrical Code (NEC).
	3. National Fire Protection Association (NFPA).
	4. Underwriters Laboratories Inc. (UL).
	5. Local and State Building Codes and Ordinances.
	6. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.5  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Contractor shall submit for review a reflected ceiling plan or layout of all areas with automatic sprinkler protection showing proposed location of sprinkler heads with respect to lights, diffusers, framing members, etc.  After review of the reflec...
	1) Results of hydrant testing.
	2) Size of all piping.
	3) Method of anchoring or hanging pipe lines.
	4) Location and type of valves.
	5) Position, type and temperature ratings of sprinkler heads, zone valves, nozzles and detectors.
	6) Material and equipment list indicating manufacturers' names and types.
	7) Structural, mechanical, heating and ventilating, electrical and architectural coordinating information.
	8) Hydraulic calculations and the various other items pertinent to the complete installation of the systems.
	9) Working drawings, hydraulic calculations, specifications, testing results, etc., shall be submitted to the local authorities having jurisdiction at the Site for checking and approval.  Contractor shall submit final approved working drawings, hydrau...
	10) All drawings, design calculations, and a letter indicating that the wet-pipe sprinkler system has been properly designed shall be signed and sealed by a registered professional engineer legally qualified to practice in the jurisdiction where the P...


	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	f. Other technical data related to specified material and equipment as requested by ENGINEER.

	3. Testing Plans, Procedures, and Testing Limitations:
	a. Plan for performing required field testing.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals:
	a. Written report presenting results of required field testing.

	2. Qualifications Statements:
	a. Manufacturer, when requested by ENGINEER
	b. Professional Engineer, when requested by ENGINEER.
	c. Installer.
	d. Welding, Brazing, and Soldering, when requested by ENGINEER.


	C. Closeout Submittals: Submit the following:
	1. Operation and Maintenance Manuals:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information including:
	1) Fire Department approved drawings.

	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.
	c. Submit complete installation, operation and maintenance manuals, including test reports, maintenance data and schedules, description of operations and spare parts information, including:

	2. Record Documentation:
	a. During progress of the Work keep an up-to-date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of piping Work, submit CADD drawings showing the actual in place installation of all piping and equipment ...



	1.6   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.7   site CONDITIONS
	A. Existing Conditions:
	1. Contractor shall make all arrangements necessary with local authorities having jurisdiction at the Site, obtain all permits, and pay all fees to conduct fire hydrant flow tests as required to obtain hydraulic data needed to prepare design for the h...
	2. The Contract Documents show the general arrangement and extent of the Work to be completed, but the exact location and arrangement of all parts shall be determined as the Work progresses, to conform in the best possible manner with its surroundin...
	3. The Drawings are intended as an indication of the arrangement of equipment, piping, valves, etc., and are as nearly correct as can be determined in advance of the actual construction of the Work.  It must however, be understood that the piping, eq...



	PART 2 -  PRODUCTS
	2.1   system performance
	A. System Description:
	1. Contractor shall provide a complete, new sprinkler fire protection water service connection complete with UL listed and FM approved reduced pressure principle backflow preventer assembly, wet pipe alarm valve, alarm bell, fire department connection...

	B. Design Criteria:
	1. All portions of the rooms listed in the table shown on the Contract Drawings shall be protected by a wet pipe sprinkler system hydraulically designed to provide the following minimum requirements, unless the NFPA 13 and/or Factory Mutual Standards ...
	a. See Contract Drawings for Wet-Pipe Sprinkler Design Criteria.
	b. Refer to NFPA 13 for temperature ratings near heat sources.

	1.
	2. Except as modified herein, conform to the required and advisory provisions of NFPA 13 for design, equipment materials, installation, workmanship, examination, inspection, and testing.  Include for each system all materials, accessories, and equipme...
	3. Components and Installation:  Capable of producing piping systems with the following minimum working pressure, except where otherwise shown.
	a. Sprinkler Systems:  175 psig.

	4. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, or if piping can be run to better advantage and at the same time accomplish as good or better results, Contr...
	5. The connections indicated to the various units are particularly intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequat...
	6. The Drawings do not show all offsets, fittings, accessories and details, which may be required.  Contractor shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the respective Specifi...


	2.2  details of MATERIALS
	A. Steel Pipe:  Interior:
	1. Pipe:  Steel pipe, ASTM A 795/A 795M or ASTM A 53/A 53M.
	2. Weight:  Schedule 40.
	a. Cut or roll grooved, threaded or welded pipe - Schedule 40.
	b. Pipe 2-Inches and Larger:
	1) Cut or roll grooved - Schedule 40.
	2) Roll grooved - Schedule 10.


	3. Finish:  Black or galvanized.
	4. End Connections:  Compatible with fittings and accessories.
	5. Fittings:
	a. Threaded:  ANSI B2.1.
	1) Reference: ANSI B16.3, Class 150 and 300, Factory Mutual approved, Underwriters' Laboratory listed.
	2) Material:  Malleable iron.
	3) Finish:  Black or galvanized.

	b. Grooved:
	1) Manufacturers: Provide products of one of the following:
	a) Victaulic Company of America.
	b) Aeroquip Incorporated, Gustin-Bacon Division.
	c) Or equal.

	2) Reference:   FM approved, UL listed.
	3) Material:  Malleable iron.
	4) Finish:  Black or galvanized.
	5) Couplings:
	a) Type:  Grooved mechanical.
	b) Material:  Malleable iron, ASTM A 47/A 47M.
	c) Finish:  Black or galvanized.
	d) Nuts and Bolts:  Carbon steel, ASTM A 449 and ASTM A 183.
	e) Gasket:  EPDM, ASTM D 2000.



	6. Unions:
	a. Threaded, malleable iron, FS WW-U-531, Class 1, Type B.  1-1/2-inch pipe size and smaller only.

	7. Flanges:
	a. Type:  Screwed, 125 lb. or 150 lb., ANSI A21.10 drilling.
	b. Material:  Steel, ANSI B16.5.
	c. Gaskets:  Red rubber, ASTM D 1330, Grade 1, 1/8-inch thick.
	d. Bolts and Nuts:  ASTM A 307, Grade B.

	8. Joint Compound: UL listed or FM approved.
	9. Thread Tape:
	a. Material:  Teflon.
	b. Underwriters' Laboratory listed or Factory Mutual approved.


	B. Ductile Iron Pipe:  Underground Water Service:
	1. Pipe:  Ductile iron, ANSI A21.51.
	2. Lining:  Cement Lined, ANSI A21.4.
	3. Fittings:  Ductile iron, ANSI A21.11.
	4. Joints:
	a. Mechanical Joint:
	1) Glands, Bolts and Nuts:  ANSI A21.11.

	b. Push-on Joint:
	1) Gaskets Rubber:  ANSI A21.11.
	2) Lubricant:  ANSI A21.11.




	2.3   accessories
	A. Assemblies:
	1. Manufacturer:  Provide product of one of the following:
	a. Victaulic Company of America.
	b. Aeroquip Incorporated, Gustin Bacon Division.
	c. Or equal.

	2. Reference:  Underwriters' Laboratory listed or Factory Mutual approved.
	3. Material:  Malleable iron, ASTM A 47/A 47M.
	4. Finish:  Red.
	5. Nuts and Bolts:  Carbon steel, ASTM A 449 and ASTM A 183.
	6. Gasket:  EPDM, ASTM D 2000.
	7. Pipe:
	a. Reference: ASTM A 795/A 795M.
	b. Weight: Schedule 40.
	c. Finish: Black or galvanized.
	d. End Connection: Cut or roll groove.


	B. Bronze Body Globe Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. B-24.
	b. Lunkenheimer Valve, Fig. No. 126.
	c. Or equal.

	2. Type:  Teflon disc, union bonnet.
	3. Materials:  Brass and Bronze.
	4. Rating:  175 lb.WOG.
	5. End Connections:  Threaded.

	C. Bronze Body Gate Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. B-133.
	b. Lunkenheimer Valve, Fig. No. 831.
	c. Or equal.

	2. Type:  Outside screw and yoke, rising stem solid wedge disc.
	3. Materials:  Brass and Bronze.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Threaded.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved, rating and manufacturers markings cast on body.
	7. Size:  3/4-inch to 2-inch pipe size.

	D. Iron Body Gate Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. G-634.
	b. Crane, Fig. No. 467.
	c. Or equal.

	2. Type:  Outside screw and yoke, rising stem, solid wedge.
	3. Materials:  Iron body with bronze trim.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Flanged, ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved, rating and manufacturer's markings cast on body.
	7. Size:  2-1/2-inch to 8-inch.

	E. Iron Body Check Valves:
	1. Product and Manufacturer:  Provide one of the following:
	a. Stockham Valves and Fittings, Fig. No. G-939.
	b. Crane, Fig. No. 375.
	c. Or equal.

	2. Type:  Swing, regrind-renew disc and seat ring, bolted cover.
	3. Materials:  Iron body, bronze trim, bronze disc and seat ring.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Flanged, ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved, rating and manufacturer's markings cast on body.

	F. Strainers:
	1. Manufacturer:  Provide product of one of the following:
	a. The Viking Corporation.
	b. ITT Grinnell Corporation.
	c. Or equal.

	2. Type:  Self-cleaning "Y" body with blow-off cock.
	3. Materials:
	a. Body:  Cast-iron, galvanized.
	b. Screen:  Stainless steel with 3/16-inch diameter holes.
	c. Retainer:  Steel.
	d. Pipe Plug:  Steel.
	e. Rating:  175 lb. WOG.
	f. End Connections:  Threaded.


	G. Automatic Ball Drips:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter-Roemer Incorporated, Fig. No. 5983.
	b. W.D. Allen Manufacturing Company Allenco, Fig. No. 2112.
	c. Elkhart Fire Protection Equipment, Fig. No. 701.
	d. Or equal.

	2. Type:  In-line automatic ball drip.
	3. Materials:  Rough cast brass.
	4. Rating:  175 lb. WOG.
	5. End Connections:  Threaded.

	H. Wet Pipe Alarm Valves:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co.
	d. Or equal.

	2. Type:  Vertical, differential type with groove in seat with retard chamber.
	3. Materials:
	a. Gray Iron Castings:  ASTM A 48/A 48M, Class 30B and ASTM A 126, Class B.
	b. Cast Bronze:  ASTM B 584, Alloy 5A.
	c. Clapper Facing:  Neoprene, ASTM D 2000, Spec 2BC250.
	d. Brass Rod:  CDA 360.
	e. Stainless Steel:  AISI 302.

	4. Rating:  175 lbs. WOG.
	5. End Connections:  Flanged ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved markings, rating, year and manufacturer's markings cast on body.
	7. Accessories:
	a. Trim package shall consist of angle valves, ball valves, orifice restriction, pipe nipples and fittings.
	b. Retarding chamber for use with electric alarm system.
	c. Water pressure gages.
	d. Flow switch for alarm signal to fire alarm control panel.


	I. Riser Check Valves:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co.
	d. Or equal.

	2. Type: Vertical.
	3. Materials:
	a. Gray Iron Castings:  ASTM A 48/A 48M, Class 30A.
	b. Cast Bronze:  ASTM B 584, Alloy 5A.
	c. Clapper Facing: EPDM rubber, ASTM D 2000.
	d. Clapper Retainer:  Stainless steel.
	e. Stainless Steel:  AISI 302.

	4. Rating:  175 lbs. WOG.
	5. End Connections:  Flanged ANSI B16.1, ANSI A21.10 drilling.
	6. Markings:  Underwriters' Laboratory listed, Factory Mutual approved markings, rating, year and manufacturer's markings cast on body.
	7. Accessories:
	a. Trim packages shall consist of angle valves, ball valves, orifice restriction, pipe nipples and fittings.
	b. Water pressure gages.
	c. Plugs.


	J. Gauges:
	1. Manufacturer:  Provide product of one of the following:
	a. Acme Gauge and Instrument Company.
	b. United States Gauge Division Ametek, Incorporated.
	c. Or equal.

	2. Type:  Bourdon type having an enclosed phosphor-bronze tube.
	3. Materials:
	a. Moving Parts:  Brass or stainless steel.
	b. Case:  Brass or stainless steel.
	c. Ring:  Brass or stainless steel, threaded.
	d. Hair Spring:  Phosphor-bronze.

	4. Dial Markings:  Subdivisions one percent of maximum scale reading.
	a. Pressure Gage:  0 to 300 psi.

	5. Accuracy:  One percent of manufacturer's specified pressure over the working range.
	6. Face Diameter:  4-1/2-inch.

	K. Fire Department Connections:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter-Roemer Incorporated, No. 5795-02.
	b. Croker Division, Fire End and Croker Corporation.
	c. Or equal.

	2. Type:  5” Storz type connection per the local Fire Department.
	3. End Connections:  In accordance with the requirements of the local Fire Department.
	4. Caps:  Manufacturer’s aluminum with gasket and chain with "S" hooks.
	5. Materials:  Hard coated aluminum.
	6. Rating:  175 lb. WOG.
	7. Markings:  Manufacturer's wall plate with "AUTO-SPKR" cast on top.
	8. Reference:  Underwriters' Laboratory listed, Factory Mutual approved.

	L. Automatic Sprinklers, Standard:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co., Inc.
	d. Or equal.

	2. Type:
	a. Upright Spray: Deflector cupped downward at edges.
	b. Pendent Spray: Flat deflector.

	3. Materials:
	a. Frame:  Bronze casting ASTM B 584; threads, Teflon taped.
	b. Levers:  Bronze casting ASTM B 584, Alloy 5A.
	c. Link:  Leaf and ball CDA-411.
	d. Waterway Washer: Copper ASTM B 5.
	e. Deflector: Brass ASTM B 19.

	4. Finishes: Chrome plated, natural bronze or Teflon coated.
	5. Rating: 175 lb. WOG.
	6. Markings:
	a. Upright Use: “SSU” stamped on deflector plate.
	b. Pendent Use: “SSP” stamped on deflector plate.
	c. All sprinklers shall be permanently marked with the manufacturer, the model, year, deflector characteristic, thermal sensitivity and temperature rating.

	7. End Connections: Threaded.

	M. Automatic Sprinklers, Quick Response:
	1. Manufacturer:  Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Reliable Automatic Sprinkler Co., Inc.
	d. Or equal.

	2. Type:  Concealed type with cover plate.
	3. Materials:
	a. Frame:  Bronze casting ASTM B 584; threads, Teflon taped.
	b. Levers:  Bronze casting ASTM B 584, Alloy 5A.
	c. Link:  Nickel Alloy and Eutectic solder.
	d. Waterway Washer:  Copper ASTM B 5.
	e. Deflector:  Brass ASTM B 19.
	f. Cover Plate:  Brass ASTM B 19.

	4. Finishes:
	a. Body:  Natural Bronze.
	b. Cover Plate:  Polished chrome or manufacturer's paint finish.

	5. Rating:  175 lb. WOG.
	6. Markings:  All sprinklers shall be permanently marked with the manufacturer, the model, year, deflector characteristics, thermal sensitivity and temperature rating.
	7. End Connections:  Threaded.

	N. Sprinkler Cabinets:
	1. Manufacturer: Provide product of one of the following:
	a. Grinnell Fire Protection Systems Company.
	b. The Viking Corporation.
	c. Or equal.

	2. Type:  Sprinkler head cabinet for sprinkler head, sprinkler wrench storage.
	3. Material:  Enameled steel.
	4. Markings:  Manufacturer's name and words “AUTOMATIC SPRINKLERS, RESERVE SUPPLY” stenciled on face of cabinet.
	5. Contents:
	a. Two sprinkler wrenches.
	b. Spare sprinkler heads of each type and spare heads of each temperature rating used in the building in accordance with NFPA 13.


	O. Tamper Switches:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter Electric Signal Company, Model OSYSU-A.
	b. Notifier Company, Model SGV.
	c. Or equal.

	2. Type:  Monitor open position of OS & Y sprinkler system control valves.
	3. Reference:  Underwriters' Laboratory listed and Factory Mutual approved.
	4. Tamper proof, NEMA 4X switch case.
	5. Two single pole, double throw switches.
	6. Operation:  The entire assembly shall be tamper proof, adjusted to operate within two revolutions of the valve control, or when stem has moved no more than 1/5 of the distance from its normal position.

	P. Post Indicator Valve Assemblies:
	1. Product and Manufacturer:  Provide one of the following:
	a. ITT Kennedy Valve Company, Model 911FM and Model 641.
	b. Mueller Company, Model B3220 and Model A-20800.
	c. Or equal.

	2. Reference:  Underwriters' Laboratory listed and Factory Mutual approved.
	3. Pressure Rating:  175 psig.
	4. Type:  Lug type butterfly valve with above ground indicator post to operate underground butterfly valve.
	5. Opening:  Counterclockwise motion.

	Q. Escutcheons:
	1. Product and Manufacturer:  Provide one of the following:
	a. ITT Grinnell Corporation, Fig. 13.
	b. Or equal.

	2. Type:  Split ring with set screw.
	3. Material:  Chrome plated cast brass.

	R. Electric Alarm Bells:
	1. Manufacturer: Provide product of one of the following:
	a. The Viking Corporation.
	b. Reliable Automatic Sprinkler Company.
	c. Or equal.

	2. Type: Electric alarm bell, weatherproof.
	3. Materials:
	a. Gong Shell: Alloy steel, painted.
	b. Plunger:  Cadmium finish iron with stainless steel striking tip.
	c. Mounting Plate:  Plated steel and drilled to fit standard back boxes.
	d. Back-Box Housing: Weatherproof die-cast aluminum with rubber gasket.
	e. Bell Guard: Cast aluminum, fasten to gong shell.

	4. Diameter:  Ten-inch.
	5. Voltage/Phase/Hertz:  120/1/60.
	6. Decibel Rating:  97 decibels at ten feet.

	S. Waterflow Alarm Indicators:
	1. Product and Manufacturer: Provide one of the following:
	a. The Viking Corporation, Model VSR-F.
	b. Grinnell Corporation, Model WFD.
	c. Or equal.

	2. Type:  Flexible vane projecting into the waterway with pneumatic retard.
	3. References:  Underwriters' Laboratory listed and Factory Mutual approved.
	4. Tamper proof, NEMA 4X switch case.
	5. Two single pole, double throw switches rated at ten amps, 120/240 VAC.
	6. Flow sensitivity adjustment from 0 to 90 seconds.

	T. Reduced Pressure Detector Assembly Backflow Preventers (RPDA-BFP):
	1. Product and Manufacturer:  Provide one of the following:
	a. CMB Industries, Inc., Febco Division, Model 826YD.
	b. Watts Regulator Company, Model 909RPDA.
	c. Or equal.

	2. Backflow preventers shall be of the reduced pressure principle with a parallel detector assembly type with two independently operating check valves and shall be designed for installation in a horizontal flow attitude.  An independent relief valve ...
	3. The backflow preventer shall include an integral sensing system that will automatically open the relief valve whenever the differential pressure between the inlet supply and the reduced pressure zone drops to at least two psi.  The relief valve sha...
	4. In the event that pressure upstream of the first check valve drops to atmosphere or below, the construction of the unit shall be such that in the normal operation of the device the level of water in the zone between the two check valves shall be lo...
	5. Construction of the unit shall, also, be such that any minor leakage at the second check valve will result in a visible flow from the relief valve even if the first check valve is totally disabled.
	6. Fire protection system reduced pressure principle backflow preventers shall be provided with a bypass assembly consisting of a water meter, approved reduced pressure principle backflow assembly with shut-off valves and test cocks.
	7. All backflow preventers shall meet with the approval of U.S.C. Cross Connection Control Lab, U.S. Army Corps of Engineers, U.S. Navy, AMPS, Southern Building Code Congress, AWWA, ASSE, State of Connecticut Department of Health and local Bureau of W...
	8. Test Kit:  (Turn over to OWNER)
	a. Products and Manufacturers:  Provide one of the following:
	1) CMB Industries, Inc., Febco Division, Reduced Pressure Principle Backflow Preventer Differential Pressure Test Kit.
	2) Watts Regulator, Backflow Preventer Test Kit with carrying case.
	3) Or equal.



	U. Structural Supports:
	1. Manufacturer:  Provide product of one of the following:
	a. ITT Grinnell Corporation.
	b. Elcen Metal Products Company.
	c. Or equal.

	2. Type:  Clamps, hooks, rods, and hangers used to support a sprinkler piping system from the structure.
	3. Materials:  Comply with the requirements of, NFPA 13, Underwriters’ Laboratory listed and Factory Mutual approved.
	4. All additional hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall conform to Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment.

	V. Backflow Preventer Test Connections:
	1. Product and Manufacturer:  Provide one of the following:
	a. Potter-Roemer Incorporated, No. 5862 Series.
	b. Croker Division, Fire End and Croker Corporation.
	c. Or equal.

	2. Type:  Flush-type wall mounted test connection, double clapper two-way inlets with plate and plugs.
	3. End Connections:  2 ½” NPT standard hose connection.
	4. Caps:  Cast brass complete with gasket and chain with "S" hooks.
	5. Materials:  Cast brass with satin finish chrome plating.
	6. Wall Plate:  Cast brass round with satin finish chrome plating.
	7. Rating:  175 lb. WOG.
	8. Markings:  Manufacturer's label and "Test Connection" cast on top.
	9. Reference:  Underwriters' Laboratory listed, Factory Mutual approved.


	2.4   finishing
	A. Sprinkler Heads:
	1. Natural bronze with Teflon coating for corrosion resistance, upright or pendent shall be used in the areas designated as corrosive on the Corrosive/Non-Corrosive Area Designation Table as shown on the H Contract Drawings.
	2. Natural bronze, upright or pendent shall be used in the areas designated as non-corrosive on the Corrosive/Non-Corrosive Area Designation Table as shown on the H Contract Drawings.

	B. Field Primer and Finish Coats:
	1. All piping exterior surfaces and appurtenances shall receive field primer and finish coating in accordance with Section 09 91 00, Painting.


	2.5   IDENTIFICATION
	A. All piping and component identification shall be provided in accordance with Section 10 14 00, Signage.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2   PREPARATION
	A. Protection of Surrounding Areas/Surfaces:
	1. Openings and penetrations shall be capped to protect the building from outside conditions.
	2. Properly cap the open ends of all piping at the end of each day’s Work or other stopping point throughout the construction.  Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3   INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from ENGINEER in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by ENGINEER.
	4. Installation to conform to requirements of all local and state codes.
	5. The installation of the sprinkler system shall conform to the requirements of the NFPA 13 and the supplemental requirements indicated below.

	B. Piping:
	1. Install straight runs true to line and elevation.
	2. Install vertical pipe truly plumb in all directions.
	3. Install piping parallel or perpendicular to building walls.  Piping at odd angles and 45-degree runs across corners will not be accepted.
	4. Install small diameter piping (1-inch minimum) generally as required to avoid ducts, equipment, beams, etc.
	5. Space supports so that there is at least one hanger for each length of pipe, with one hanger within 30-inches of the end sprinkler head.
	6. Do not hang piping from ductwork or other piping.
	7. Provide drains at low points of all lines and wherever sprinkler piping is trapped.
	8. Install underground piping in accordance with NFPA 24, Chapter 10.
	9. Install sprinkler heads at centerline of corridors.

	C. Joints:
	1. General:
	a. Make joints in accordance with the pipe manufacturer's recommendations and the supplemental Specifications, below.
	b. Cut piping accurately and squarely and install without forcing or springing.
	c. Ream out all pipes and tubing to full inside diameter after cutting.
	d. Remove all cuttings and foreign matter from the inside of pipes and tubing before installation.

	2. Threaded Joints:  Use standard, right hand tapered full depth threads on steel piping and apply an approved joint compound to the male threads only, before installation.  Leave not more than three pipe threads exposed at each connection.
	3. Flanged Joints:  Assemble flanged joints with approved full face gaskets and gasket compounds and draw up flange bolts evenly.
	4. Welded Joints:  ANSI B31.1 latest revision and requirements of the American Welding Society for pipe welding.
	5. Grooved Joints:  Grooves for couplings shall be fabricated in accordance with manufacturer's recommendations.

	D. Unions:
	1. Provide a union downstream of each valve with screwed connections.
	2. Provide screwed or flanged unions where shown or where necessary to install piping, so that piping may be readily dismantled in small sections.

	E. Valves and Accessories:
	1. Provide supports for large valves and other heavy items as shown.
	2. Install floor stands as shown and as recommended by the manufacturer.
	3. Position valve operators as shown and where required.  When the position is not shown, install the valve so that it can be conveniently operated and as approved by the OWNER.  Avoid placing operators at odd angles to the floors or walls.
	4. Any valve placed so that its operating mechanism is more than seven-foot above a floor or stair landing, a 12-inch wide wrought iron, steel or equivalent ladder securely fastened shall be provided for access to the valve.

	F. Head Quantity:
	1. Actual quantity and locations shall be as required by the local fire protection agency (Fire Marshal's office) and Owner’s underwriter.  Contractor shall design, furnish and install complete, all piping and sprinkler heads as required to conform to...

	G. Sprinkler Head Guards:
	1. Sprinkler heads which are less than 84-inches above finished floor or are so located as to be subject to injury, shall be protected with approved guards.

	H. Gauges:
	1. An approved 3-1/2-inch diameter spring pressure gauge shall be installed at each test pipe location.

	I. Control Valves:
	1. All section control valves shall be installed where required and in accessible locations as required by the local Fire Marshall or Factory Mutual Systems.
	2. Each sprinkler zone shall have a control valve.
	3. All valves controlling the water supply to the sprinkler system shall be provided with tamper switches.  Coordinate wiring and connection to the fire alarm control panel with Section 28 31 00, Fire Alarm System.

	J. Test Pipes:
	1. Test pipes shall be provided in accordance with NFPA 13 and same shall discharge into the nearest open Site floor drain or outside of building.

	K. Signs:
	1. Enameled signs with appropriate nomenclature as approved by the local Fire Marshall shall be installed at each control valve, drain, inspector's test station, alarm bell, etc.

	L. Shields:
	1. Furnish and install hoods or shields to protect electrical equipment such as large electrical panels, transformers and motor control centers as shown or where required from water.  Hoods or shields shall be fabricated from non-combustible materials...

	M. Flexible Couplings:
	1. Provide flexible couplings comprised of several grooved joints and grooved couplings adjacent to the previous as required on each sprinkler line crossing a building expansion joint.  Grooved joint and coupling assembly shall be UL listed or FM appr...


	3.4   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Fill all systems and fully test all equipment, piping, valves, etc. in operation.
	2. Installed systems and components will not be released to OWNER, unless all systems have been tested and approved by the ENGINEER.
	3. Flush out all piping systems according to the applicable building codes.
	4. Test the systems before any paint is applied.

	B. Inspection of Welded Connections:
	1. All welds will be subject to visual inspection.  Where visually deficient welds are observed, the welds will be tested using non-destructive methods by a certified testing laboratory.  If welds are found to be satisfactory, OWNER will pay for testi...

	C. Acceptance Tests:
	1. Testing shall be performed in conformance with applicable Owner’s underwriters, the requirements of the authority having jurisdiction at the Site and NFPA 13 Standard, Chapter 16.
	2. Piping system shall be hydrostatically tested at 200 psi.  Apply the test for a minimum of two consecutive hours with no loss of pressure.


	3.5   ADJUSTING
	A. Adjust all controls for proper settings.
	B. While system is operable, balance all equipment to achieve design conditions.

	3.6   Cleaning
	A. Thoroughly clean all piping and accessories prior to installation.
	B. Remove all dirt, rust, dust, etc. from piping and accessories after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.7  SCHEDULES
	A. Piping:
	1. Use types of pipe and fittings as specified below, unless otherwise specified or shown.
	2. All sprinkler piping shall be galvanized steel for corrosive environment.
	1. All sprinkler piping, 2-inches and larger, shall be Schedule 40 with threaded, welded or cut or roll grooved mechanical fittings.
	3.
	4. Alternatively, all sprinkler piping, 2-inches and larger, may be Schedule 10 with roll grooved mechanical fittings.
	5. All sprinkler piping, 1-1/2-inch and smaller, shall be Schedule 40 with threaded or welded fittings.
	6. Potable water supply mains to sprinkler system, aboveground and underground, 3-inches and larger upstream of the backflow preventers shall be ductile iron.
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	22 11 16 - Domestic Water Piping
	22 13 16 - Sanitary Waste and Vent Piping
	22 18 01 - Propane Fuel Storage Container Assembly
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install propane fuel storage container assemblies complete with all supports, fittings, and appurtenances required for a comple...
	2. Contractor shall be responsible for the entire design and installation of propane fuel storage container assembly system and shall submit shop drawings for the Work shown and specified, signed, and stamped with the seal of a Registered Professiona...
	3. Propane tanks will be owned by Warren County at the conclusion of the Contract.  Tanks owned and provided by a propane distributor are not acceptable.

	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with or before the propane fuel storage container assembly Work.
	2. Notify other contractors in advance of the installation of the propane fuel storage container assembly to provide them with sufficient time for the installation of items included in their contracts that must be installed with, or before, the propan...

	C. Related Sections:
	1. Section 05 05 33, Anchor Systems.
	2. Section 09 91 00, Painting.
	3. Section 22 18 02, Propane Gas Piping System.
	4. Division 22, Mechanical
	5. Division 26, Electrical.

	D. The Contract Documents are for the purposes of guidance and to show functional features and required external connections.  They do not necessarily contain or show all components required in accomplishing the desired results or interfacing with oth...
	E. The Contract Drawings are intended to show a general arrangement of the propane fuel storage container assembly systems.  The Contract Drawings are not intended to show exact dimensions peculiar to any specific propane fuel storage container assemb...
	F. The Contract Drawings do not indicate all equipment, fittings, structural supports, accessories and details, which may be required.  Contractor shall examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and...

	1.2   References
	A. Standards referenced in this Section are listed below:
	1. American Gas Association, (AGA).
	2. American National Standards Institute, (ANSI).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	4. American Society of Mechanical Engineers, (ASME).
	a. ASME Boiler and Pressure Vessel Code.
	1) Section VIII – Rules for Construction of Pressure Vessels Division 1.


	5. American Society for Testing and Materials, (ASTM).
	6. American Welding Society, (AWS).
	7. Factory Mutual, (FM).
	8. National Electrical Manufacturers Association, (NEMA).
	9. National Fire Protection Association, (NFPA).
	a. NFPA 58 – Liquefied Petroleum Gas Code.
	b. NFPA 70 – National Electrical Code, (NEC).

	10. Occupational Safety and Health Administration, (OSHA).
	11. Owner’s Insurance Company Standards and Requirements.
	12. Underwriters Laboratories Inc., (UL).
	a. UL 125 – Valves for Anhydrous Ammonia and LP-Gas (Other Than Safety Relief).
	b. UL 132 – Safety Relief Valves for Anhydrous Ammonia and LP-Gas.
	c. UL 144 – LP-Gas Regulators.



	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer/supplier shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. It is intended that all the Work of this Section be obtained from a single supplier or manufacturer who acting through the Contractor shall provide all the necessary compatible components of the systems equipment to insure completeness and proper s...
	C. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section, regardless of the component manufacturer, from a single propane fuel storage container assembly supplier.
	2. The propane fuel storage container assembly supplier to review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the propane fuel storage container assembly supplier.

	D. Regulatory Requirements: Comply with the latest edition of the applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. Factory Mutual, (FM).
	2. International Fire Code, (IFC).
	3. International Fuel Gas Code, (IFGC).
	4. National Electrical Code, (NEC).
	5. National Fire Protection Association, (NFPA).
	6. Occupational Safety and Health Administration, (OSHA).
	7. Underwriters Laboratories Inc., (UL).
	8. Local and State Building Codes and Ordinances.
	9. Conform to requirements of these specifications except, where the requirements of the regulatory agencies are more stringent, the agency's requirements shall govern.
	10. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.

	E. The propane fuel system is to be designed and installed in accordance with the requirements of the National Fire Protection Association and the State, and by the authorized insurance and reviewing agents of the Owner.
	F. Listing, labeling, or marking, as conforming to the Standards of Underwriters Laboratories Inc., American National Standards Institute, Inc., National Fire Protection Association, or other nationally recognized testing organization approved by Cod...
	G. Shop Testing:  Perform the following tests and inspections at the factory:
	1. Pressure-test the tanks.
	2. Perform operating tests on all accessories.


	1.4   SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Deviations from Contract Documents.
	5. Layout of the entire propane fuel system.
	6. All submittals shall be approved by all regulatory agencies having jurisdiction over the design and installation of the propane fuel system prior to submission to the Engineer.
	7. Submit all regulatory agencies' approvals of the propane fuel system.
	8. Shop drawings for the Work shown and specified shall be signed and stamped with the seal of a Registered Professional Engineer licensed to practice in the State of Ohio.
	9. Pressure requirements for existing system, supplied by relocated propane container assemblies.

	B. Shop Drawing Data: All materials to be submitted simultaneously as specified elsewhere:
	1. Detailed installation drawing of each individual component showing:
	a. Mounting requirements including equipment pads.
	b. Mounting locations.
	c. Piping connections, labeled and coded.
	d. Installation instructions.
	e. Materials of construction.
	f. Data sheets.

	2. Detailed description of each component.
	3. Catalog cuts.
	4. Complete equipment list.
	5. Spare parts list and recommended quantities.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. Comply with manufacturer’s recommendations for rigging of equipment.
	3. Contractor shall be responsible for safe transportation, including all freight costs for delivery to the job site, procuring any necessary permits, handling, and open air storage for all the materials purchased as specified in this Section.
	4. Tanks shall be lifted off delivery truck and not rolled, dropped or impacted.
	5. Use lifting lugs with spreader bars if each tank has two or more lift lugs.
	6. Large sub-assemblies shall be supported during unloading to prevent excessive deflection and overstressing.
	7. Trip recorders shall be used when shipping large vessels by rail.
	8. Comply with additional manufacturer's recommendations in shipping, handling, and unloading of all equipment specified in this Section.

	B. Storage and Protection:
	1. Equipment shall be stored on smooth ground free from rocks and other damaging objects.
	2. Tanks shall be chocked with support wedges and tied down with nylon rope to prevent being blown by wind.
	3. Vent equipment to allow for temperature changes during storage and installation.
	4. Protect openings to prevent damage to flanges and exclude foreign matter.
	5. Store equipment and materials so as to keep free from moisture, damage and deterioration.
	6. Store materials to permit easy access for inspection and identification.  Store mechanical and electrical equipment in covered storage off the ground and prevent condensation.  Ferrous surfaces shall not be stored in contact with ground.
	7. Store in accordance with the manufacturer’s recommendations for long term storage.
	8. Comply with additional manufacturer's recommendations in storing and protecting all equipment specified in this Section.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components. Replace lost equipment or components and repair damage...


	1.6  JOB CONDITIONS
	A. Protection:
	1. Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.

	B. Contractor and propane fuel system supplier shall be held responsible to:
	1. Examine the Contract Documents thoroughly.
	2. Visit the site to familiarize themselves with local conditions that may affect cost, progress, performance or furnishing of the Work.
	3. Familiarize themselves with federal, state and local laws, ordinances, rules and regulations that may affect cost, progress, performance or furnishing of the Work.
	4. Examine the Contract Documents for other work to be performed on the Project that relates to the Work for which the Bid is to be submitted.
	5. Study and carefully correlate Contractor’s knowledge and observations with the Contract Documents.
	6. Notify Engineer of any conflict, error, ambiguity or discrepancy in the Contract Documents of which Contractor or Supplier becomes aware.

	C. Contractor and propane fuel storage container assembly supplier shall be responsible for notifying Engineer of any conflict, error, ambiguity, or discrepancy in the Contract Documents to which Contractor or Supplier becomes aware of.


	PART 2 -  PRODUCTS
	2.1   GENERAL requirements
	A. The propane fuel storage container assembly systems shall be provided for two distinct locations:
	1. Sewer Maintenance Building with service to MB2-HVAC-1, MB2-GUH-1, MB2-GUH-2, MB2-RH-1, MB2-RH-2, MB2-RH-3, and MB2-RH-4.

	B. The propane fuel storage container assembly systems shall consist of, but not limited to, designing, providing, and installing the following:
	1. Two 500 gallon gross water capacity storage containers with steel support saddles for the Sewer Maintenance Building.
	2. All regulators, valves, and appurtenances required for design and installation of a complete and operational propane fuel storage container assembly system.
	3. Initial supply of propane gas for each storage container in a quantity equal to 80 percent of the storage containers’ gross capacity.

	C. All equipment shall be designed and built for 24-hour continuous service without overheating, excessive vibration, or strain and requiring only the degree of maintenance generally accepted to the specific type of propane fuel storage container asse...
	D. Suppliers:  Provide one of the following:
	1. AmeriGas Propane, Inc.
	2. Or equal.


	2.2   STORAGE containers
	A. Contractor shall provide new propane fuel storage containers as shown on the Contract Drawings.  Containers shall be mounted on concrete pads with steel saddles and appropriate crash prevention bollards.
	B. Containers shall be designed, fabricated, tested, and marked (or stamped) in accordance with ASME Boiler and Pressure Vessel Code, Section VIII.
	C. Containers shall be provided and fitted with valves and other appurtenances in accordance with the IFGC, NFPA 58, and other applicable standards.

	2.3   Valves and appurtenances
	A. General:
	1. Valving shall be provided to allow isolation of the tank from the gas piping system.
	2. Valving with necessary venting and breakaway fittings shall be installed on all the propane lines.
	3. Valving shall be in accordance with the IFGC and NFPA 58.

	B. Propane fuel storage containers shall be provided and fitted with, but not limited to, the following:
	1. Vapor/liquid shutoff valves.
	2. Pressure relief valves.
	3. Actuated liquid withdrawal excess flow valves.
	4. Double backflow check filler valves.
	5. Fixed maximum liquid level gauges.
	6. Float gauges.
	7. Pressure gauges for ASME storage containers with more than 2000 gallons water capacity.

	C. All pressure relief valves shall be direct spring-loaded type conforming to UL 132.
	D. All other valves shall conform to UL 125.
	E. Provide first and second stage regulators conforming to UL 144.
	1. First stage regulators shall be located at the tank discharge piping downstream of the manifold and have an outlet pressure setting as follows:
	a. Sewer Maintenance Building system: 2 psig.

	2. Second stage regulators shall have a maximum outlet pressure setting of 12 in. W.C. and shall be installed where shown on the Contract Drawings.

	F. Shutoff valves shall be located as close to the containers as practical and be readily accessible for operation and maintenance under normal and emergency conditions.
	G. Valves, regulators, gauges, and other container appurtenances shall be protected against physical damage.
	H. All other appurtenances and piping are specified and provided under Specification Section 22 18 02.

	2.4   ANCHOR BOLTS AND OTHER FASTENERS
	A. Provide type 316 stainless steel anchor bolts, nuts, and other fasteners for securing propane fuel storage containers to the concrete pads.  All anchor bolts, nuts, and other fasteners shall be of sufficient size and strength for the purpose intend...

	2.5   PAINTING
	A. Clean and prime-coat ferrous metal surfaces of equipment in the shop in accordance with the requirements of Specification Section 09 91 00.  All steel shall be shop-painted in accordance with the requirements of Specification Section 09 91 00.
	B. Field touch-up and painting is under Specification Section 09 91 00.  If any damage to the shop paint system occurs during delivery, the equipment shall be repainted and touched-up in accordance with the requirements of Specification Section 09 91 00.

	2.6    SAFETY ITEMS
	A. All equipment furnished shall be manufactured to comply with the most recent safety standards of the Federal Occupational Safety Health Act, National Fire Protection Association, and all other applicable safety codes.

	2.7   Source Quality Control
	A. Propane fuel storage container assembly shall be completely manufactured and assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	1. Tested and inspected for approval in accordance with ASME Boiler and Pressure Vessel Code.
	2. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label.
	3. Factory test propane fuel storage container assembly to ensure that the entire package has been properly fabricated and assembled and meets the specified performance requirements including manufacturer's data report.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Installation shall be in accordance with the Contract Drawings, as specified herein, and in accordance with approved shop drawings and with manufacturer's instructions. Do not install propane fuel system until approval has been obtained from all r...
	2. Assemble and install all items as shown, specified, and as recommended by the manufacturer.
	3. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	4. Present conflicts to Engineer, in writing, who shall determine corrective measures to be taken.
	5. Do not modify structures to facilitate installation of equipment, unless specifically approved by Engineer.
	6. Installation shall conform to the requirements of all local and state codes, the IFGC, and NFPA 58.


	3.2  FIELD QUALITY CONTROL
	A. Inspection:
	1. Examine areas to receive equipment and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of equipment and accessories found to be defective, blistered, cracked and/or deviated from allowable tolerances.


	3.3   START-UP AND TEST
	A. Contractor and manufacturer shall verify that structures and equipment are compatible for an efficient system.
	B. Contractor and manufacturer shall make adjustments required to place propane fuel system in proper operating conditions.
	C. A manufacturer's representative shall check and approve the installation before operation.  He shall test operate the propane fuel system in the presence of the Owner, regulatory agencies, and the Engineer, and verify that all equipment and control...
	D. Furnish all labor, material, equipment, instruments, parts, tools and lubricants required for start-up, testing and placing the equipment in full operational condition in accordance with the requirements specified herein.
	E. Field acceptance tests and testing procedures shall be mutually arranged and coordinated with the Owner’s plant personnel and representatives.  The Contractor shall schedule his testing procedures with the full knowledge and consent of the Owner, a...
	F. Field acceptance tests will not be considered acceptable if it fails to operate a minimum of 98% of the time during the 2-week test period.  Tests shall be performed on each phase of equipment operation and as acceptable to the Engineer.
	G. Complete test procedures shall be submitted to the Engineer for approval.  All labor, materials and test apparatus necessary for conducting all tests shall be furnished by the Contractor at no additional cost to the Owner.
	H. It shall be the Contractor’s responsibility to record results of system tests, take whatever remedial action is required, and arrange for re-inspection to review said remedial action at no additional cost to the Owner.
	I. Contractor shall submit a report of the inspection and test results to the Engineer upon completion of acceptance tests.

	3.4   CLEANING
	A. Keep area free of excess debris and waste material during construction of the Work.
	B. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.5   MANUFACTURER'S SERVICES
	A. Contractor shall furnish the services of manufacturer's qualified, factory-trained service personnel who shall be present on a full time basis during the actual time of installation of the manufacturer's equipment to provide on-site assistance, di...
	B. Contractor shall furnish the services of a manufacturer's qualified factory-trained specialist to instruct the Owner’s operations, and maintenance personnel in the recommended care, operation and corrective and preventive maintenance procedures of ...
	C. An inspection shall be conducted once every fourth month for the first twelve months after Owner’s acceptance to assure that proper operation, greatest efficiency and lowest operation expenses are being realized.  An inspection report shall be sub...
	D. Submit report by manufacturer of each visit to the site.  Report shall provide complete information on time, schedule, tasks performed, persons contacted, problems corrected, test results, training, instruction, and all other pertinent information.
	E. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
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	22 18 02 - Propane Gas Piping System
	PART 1 -  GENERAL
	1.1   SUMMARY
	A. Scope: CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install gas piping system complete with accessories.
	B. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 22 18 01, Propane Fuel Storage Container Assembly.
	3. Section 22 10 63, Testing of Plumbing Piping Systems.
	4. Division 22, Mechanical.
	5. Division 26, Electrical.


	1.2   QUALITY ASSURANCE
	A. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in gas piping installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type of Work.  Sub...
	2. Engage a single installer for the entire gas piping system with undivided responsibility for performance and other requirements.
	3. All welding shall be performed in accordance with ANSI B31.1, ANSI B31.8 and AWWA C206 except as modified or supplemented herein.  All welders shall be AWS certified in accordance with AWWA C206, and ANSI B31.1 requirements.  Welders shall have th...
	a. Each welder shall be required to identify his weld with his specific code marking signifying his name and assigned number.
	b. For piping systems with service temperatures in excess of 120 degrees F, each welder shall be examined at the job site by the CONTRACTOR in the presence of the ENGINEER to determine the ability of the welder to meet the qualifications required.  We...
	c. When a welder fails to meet the prescribed welding qualifications and/or fails an on-site examination, or is responsible for a defective weld, that welder shall be retested on the job site.  If he fails a second on-site examination he shall be disq...

	4. Visually inspect welding while the operators are making the welds and again after the work is completed.  After the welding is completed, hand or power wire brush welds and clean them before the inspector makes the check inspection.  Inspect welds ...

	B. Requirements of Regulatory Agencies: Comply with applicable provisions and recommendations of the following except as otherwise shown or specified.
	1. American National Standards Institute.
	2. Institute of Electrical and Electronic Engineers.
	3. International Fire Code.
	4. International Fuel Gas Code.
	5. National Fire Protection Association.
	6. National Electric Code.
	7. National Electrical Manufacturers' Association.
	8. Underwriters Laboratories, Incorporated.
	9. Local and State Building Codes and Ordinances.
	10. Permits:  CONTRACTOR shall obtain and pay for all required permits, fees and inspections.

	C. Reference Standards:
	1. NFPA 58 - Liquefied Petroleum Gas Code.


	1.3   SUBMITTALS
	A. Shop Drawings: Submit the following for approval:
	1. 1/4-inch scale piping layouts, dimensioned to show length of piping runs, pipe sizes, support spacing and expansion provisions.
	2. Details of installation, including piping supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data.
	4. Flexible connections.
	5. Other technical data related to the specified material and equipment as requested by ENGINEER.
	6. Submit pipe schedule with laminate construction, sizes, thickness, vacuum pressure, weight per foot pressure, spans, joint type and flange data.
	7. Gasket materials.
	8. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up to date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of piping work submit mylar tracings showing the actual in place installation of all piping and equipment ...


	1.4   PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery of Materials:
	1. Deliver materials to the site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the site.  CONTRACTOR shall notify ENGINEER if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair damage to new con...

	B. Storage of Materials:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.


	1.5   JOB CONDITIONS
	A. Protection:  Properly plug or cap the open ends of all piping at the end of each day’s work or other stopping point through construction.  Piping shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.

	1.6   GENERAL REQUIREMENTS
	A. The Drawings accompanying these Specifications show the general arrangement and extent of work to be done, but the exact location and arrangement of all parts shall be determined as the work progresses, to conform in the best possible manner with...
	B. The Drawings are intended as an indication of the arrangement of equipment, ducts, valves, etc., and are as nearly correct as can be determined in advance of the actual construction of the Work.  It must however, be understood that the piping, equ...
	C. The connections indicated to the various units are particularly intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequat...
	D. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, or if piping or ductwork can be run to better advantage and at the same time accomplish as good or better re...
	E. The Drawings preclude indicating thereon, all offsets, fittings, accessories and details, which may be required.  CONTRACTOR shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the ...


	PART 2 -  PRODUCTS
	2.1   PIPING
	A. Steel Pipe:
	1. Pipe:
	a. Reference: Pipe sizes 2-inches to 24-inches ASTM A53, Type S, Schedule 40, Grade B.
	b. Reference: Pipe sizes less than 2-inches: ASTM A106, Schedule 40.
	c. Weight:  Schedule 40.d. Finish:  Black.
	d. Piping 2-inches and larger shall conform to ASTM A53.
	e. Piping 1 1/2-inches and smaller shall conform to ASTM A106.
	f. End Connections:
	1) Schedule 40:  Up to 1-1/2-inch size, may be threaded/
	2) Schedule 40:  2-inch and larger shall be welded; weld end (API 1104, ASME Section IX Boiler and Pressure Vessel Code.  Connections to regulators, valves, meters with flanged ends shall be flanged).


	2. Fittings:
	a. Threaded:
	1) Reference:  ANSI B16.33, 150 pound.
	2) Material:  Malleable iron.
	3) Finish:  Black.

	b. Welded:
	1) Reference ANSI B16.9.
	2) Material:  Wrought steel.
	3) Finish:  Black.


	3. Unions:
	a. Threaded:  Malleable iron, FS WW-U-531, Class 1, Type B.

	4. Joint Compound:
	a. Material:  Resistant to the action of liquefied petroleum gas or natural gas.

	5. Insulating couplings, Dresser, a steel body with gaskets and retainer cups.


	2.2   MATERIALS
	A. Lubricated Plug Valves:
	1. Manufacturer:  Provide products of one of the following:
	a. Walworth Company.
	b. Nordstrom Valves, Inc.
	c. Or equal.

	2. Type:  Short pattern, wrench operated.
	3. Pressure rating:  175 lb wog - 350 lb test.
	4. End connections:  Threaded (up to 2-1/2-inch); flanged (3-inch and larger).
	5. Construction:  Cast iron body and plug with steel trim.
	6. Sealant:  Suitable for gas application.
	7. Wrench:  To suit valve.

	B. Lubricated Stop Cocks (1/2"-2"):
	1. Manufacturer:  Provide products of one of the following:
	a. Eclipse Fuel Engineering Company.
	b. A. Y. McDonald Manufacturing Company.
	c. Or equal.

	2. Type:  Flat head.
	3. Pressure rating:  125 lb wog.
	4. End Connections:  Threaded.
	5. Construction:  Iron body, bronze plug.

	C. Propane Gas Pressure Regulator:
	1. Provided by Specification Section 22 18 01.

	D. Dielectric Couplings:
	1. Manufacturer:  Provide products of one of the following:
	a. Epco Sales Incorporated.
	b. Watts Regulator Company.
	c. Or equal.

	2. Type:  Union.

	E. Vent Pipe Caps:
	1. Manufacturer:  Provide products of one of the following:
	a. UPSCO, Incorporated.
	b. Acme Sales Company, Incorporated.
	c. Richards Manufacturing Company.
	d. Or equal.

	2. Type:  Vent pipe cap for regulator and vented sleeve applications.


	2.3   NAMEPLATES AND MARKINGS
	A. All pipeline materials shall be stamped, marked or identified with the following:
	1. Name of manufacturer.
	2. Pipe size.
	3. Material.
	4. Wall thickness.
	5. Rating.


	2.4   FINISH
	A. Exposed Piping:  Painting shall conform to Specification Section 09 9100.
	1. A coat of rust inhibitive primer in conformance with Specification Section 0991 00 shall be applied before painting the exterior of the pipe.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from ENGINEER when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts to Engineer attention for direction.
	4. Do not modify structures to facilitate installation of piping unless specifically approved by ENGINEER.
	5. Installation to conform to requirements of all local and state codes.
	6. Installation of piping shall be in accordance with the IFC, the IFGC, and NFPA 58.
	7. Unions shall be provided for all screwed piping at connections to equipment and at convenient locations to permit disassembly of piping.
	8. All connections between ferrous and non-ferrous piping materials shall be made with dielectric couplings.
	9. Wherever changes in sizes of piping occur, changes shall be made with reducing fittings.  The use of bushings is not permitted unless otherwise shown.
	10. All pipes passing through ceilings and walls in finished rooms shall have escutcheon plates.
	11. All underground piping shall be coated with 2 coats of coal tar enamel.
	12. All underground service piping shall be installed with a minimum cover of 2'-6".
	13. All joints are to be welded except that "Dresser" type connections shall be used at drip pots and valves.  Provide an 8 gauge, copper, bonding wire brazed to pipe on both sides of the "Dresser" fitting.
	14. Gas service lines shall pitch away from building, where possible.  If they are pitched toward the building they shall be provided with drip leg and plugged outlet or drip pot as required.
	15. All gas piping in building shall be straight, free from traps and unnecessary bends and conform to building construction.  Piping shall be graded 1" in 40 feet to be provided for drainage of moisture, by 6" drip legs in accessible locations at low...
	16. Each gas pressure regulator shall be vented through the roof and terminated 6 feet 0-inches above the roof with an approved gas vent cap.
	17. Solenoid vent valve vents furnished on gas-fired equipment with Gas Trains shall be individually vented through the roof and terminated 6-feet 0-inches above the roof with an approved gas vent cap.
	18. Make final connections to gas-fired equipment furnished by HVAC Contractor.


	3.2   FIELD QUALITY CONTROL
	A. Field Tests
	1. Test pipe system per the requirements of Specification Section 22 10 63.
	2. Fill all systems and fully test all equipment, valves, etc. in operation.
	3. Check for excessive vibration while all systems are operating.
	4. Installed systems and components will not be released to OWNER unless all systems have been tested and approved by the ENGINEER.

	B. Inspection:
	1. Examine areas to receive piping, valves and accessories for:
	a. Defects that adversely affect execution and quality of Work.
	b. Deviations beyond allowable tolerances for piping, valves and accessories.
	c. Start work only when conditions are satisfactory.

	2. The ENGINEER reserves the right to reject and/or authorize replacement of piping and accessories found to be defective.


	3.3   ADJUSTING & CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, etc. to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from piping in preparation for painting.
	3. Remove and dispose of all debris and waste from the site resulting from installation.


	3.4   MATERIAL SCHEDULES
	A. Piping:
	1. Use types of pipe and fittings as specified below unless otherwise specified or shown.
	2. All exposed gas piping within the interior of a building or run within a chase or shaft shall be Schedule 40 black steel.  All gas piping at a pressure of 1 psig or higher within the building shall be welded.  All gas piping 2-inch diameter and lar...
	3. Use "wrought copper" fittings for copper tubing.
	4. Use "butt welded" fittings for welded steel pipe connections.


	3.5   PAINTING
	A. All piping shall be painted in accordance with Specification Section 09 91 00.



	22 18 05 - Compressed Air Piping
	PART 1 -  GENERAL
	1.1   SUMMARY
	A. Scope: CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install gas piping system complete with accessories.
	B. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 22 18 01, Air Compressor.
	3. Section 22 10 63, Testing of Plumbing Piping Systems.
	4. Division 22, Mechanical.
	5. Division 26, Electrical.


	1.2   QUALITY ASSURANCE
	A. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in gas piping installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type of Work.  Sub...
	2. Engage a single installer for the entire gas piping system with undivided responsibility for performance and other requirements.
	3. All welding shall be performed in accordance with ANSI B31.1, ANSI B31.8 and AWWA C206 except as modified or supplemented herein.  All welders shall be AWS certified in accordance with AWWA C206, and ANSI B31.1 requirements.  Welders shall have th...
	a. Each welder shall be required to identify his weld with his specific code marking signifying his name and assigned number.
	b. For piping systems with service temperatures in excess of 120 degrees F, each welder shall be examined at the job site by the CONTRACTOR in the presence of the ENGINEER to determine the ability of the welder to meet the qualifications required.  We...
	c. When a welder fails to meet the prescribed welding qualifications and/or fails an on-site examination, or is responsible for a defective weld, that welder shall be retested on the job site.  If he fails a second on-site examination he shall be disq...

	4. Visually inspect welding while the operators are making the welds and again after the work is completed.  After the welding is completed, hand or power wire brush welds and clean them before the inspector makes the check inspection.  Inspect welds ...

	B. Requirements of Regulatory Agencies: Comply with applicable provisions and recommendations of the following except as otherwise shown or specified.
	1. American National Standards Institute.
	2. Institute of Electrical and Electronic Engineers.
	1.
	1.
	1.
	3. National Electric Code.
	4. National Electrical Manufacturers' Association.
	5. Underwriters Laboratories, Incorporated.
	6. Local and State Building Codes and Ordinances.
	7. Permits:  CONTRACTOR shall obtain and pay for all required permits, fees and inspections.


	1.1
	1.1
	1.3  SUBMITTALS
	A. Shop Drawings: Submit the following for approval:
	1. 1/4-inch scale piping layouts, dimensioned to show length of piping runs, pipe sizes, support spacing and expansion provisions.
	2. Details of installation, including piping supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data.
	4. Flexible connections.
	5. Other technical data related to the specified material and equipment as requested by ENGINEER.
	6. Submit pipe schedule with laminate construction, sizes, thickness, vacuum pressure, weight per foot pressure, spans, joint type and flange data.
	7. Gasket materials.
	8. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up to date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of piping work submit mylar tracings showing the actual in place installation of all piping and equipment ...


	1.4   PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Delivery of Materials:
	1. Deliver materials to the site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the site.  CONTRACTOR shall notify ENGINEER if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair damage to new con...

	B. Storage of Materials:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.


	1.5   JOB CONDITIONS
	A. Protection:  Properly plug or cap the open ends of all piping at the end of each day’s work or other stopping point through construction.  Piping shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.

	1.6   GENERAL REQUIREMENTS
	A. The Drawings accompanying these Specifications show the general arrangement and extent of work to be done, but the exact location and arrangement of all parts shall be determined as the work progresses, to conform in the best possible manner with...
	B. The Drawings are intended as an indication of the arrangement of equipment, ducts, valves, etc., and are as nearly correct as can be determined in advance of the actual construction of the Work.  It must however, be understood that the piping, equ...
	C. The connections indicated to the various units are particularly intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequat...
	D. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, or if piping or ductwork can be run to better advantage and at the same time accomplish as good or better re...
	E. The Drawings preclude indicating thereon, all offsets, fittings, accessories and details, which may be required.  CONTRACTOR shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the ...


	PART 2 -  PRODUCTS
	2.1   PIPING
	A. Steel Pipe:
	1. Pipe:
	a. Reference: Pipe sizes 2-inches to 24-inches ASTM A53, Type S, Schedule 40, Grade B.
	b. Reference: Pipe sizes less than 2-inches: ASTM A106, Schedule 40.
	c. Weight:  Schedule 40.d. Finish:  Black.
	d. Piping 2-inches and larger shall conform to ASTM A53.
	e. Piping 1 1/2-inches and smaller shall conform to ASTM A106.
	f. End Connections:
	1) Schedule 40:  Up to 1-1/2-inch size, may be threaded/
	2) Schedule 40:  2-inch and larger shall be welded; weld end (API 1104, ASME Section IX Boiler and Pressure Vessel Code.  Connections to regulators, valves, meters with flanged ends shall be flanged).


	2. Fittings:
	a. Threaded:
	1) Reference:  ANSI B16.33, 150 pound.
	2) Material:  Malleable iron.
	3) Finish:  Black.

	b. Welded:
	1) Reference ANSI B16.9.
	2) Material:  Wrought steel.
	3) Finish:  Black.


	3. Unions:
	a. Threaded:  Malleable iron, FS WW-U-531, Class 1, Type B.

	4. Joint Compound:
	a. Material:  Resistant to the action of liquefied petroleum gas or natural gas.

	1. Insulating couplings, Dresser, a steel body with gaskets and retainer cups.
	5.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2   materials:
	A. Dielectric Couplings:
	1. Manufacturer:  Provide products of one of the following:
	a. Epco Sales Incorporated.
	b. Watts Regulator Company.
	c. Or equal.

	2. Type:  Union.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3  NAMEPLATES AND MARKINGS
	A. All pipeline materials shall be stamped, marked or identified with the following:
	1. Name of manufacturer.
	2. Pipe size.
	3. Material.
	4. Wall thickness.
	5. Rating.


	2.4   FINISH
	A. Exposed Piping:  Painting shall conform to Specification Section 09 9100.
	1. A coat of rust inhibitive primer in conformance with Specification Section 09 91 00 shall be applied before painting the exterior of the pipe.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from ENGINEER when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts to Engineer attention for direction.
	4. Do not modify structures to facilitate installation of piping unless specifically approved by ENGINEER.
	5. Installation to conform to requirements of all local and state codes.
	1.
	6. Unions shall be provided for all screwed piping at connections to equipment and at convenient locations to permit disassembly of piping.
	7. All connections between ferrous and non-ferrous piping materials shall be made with dielectric couplings.
	8. Wherever changes in sizes of piping occur, changes shall be made with reducing fittings.  The use of bushings is not permitted unless otherwise shown.
	9. All pipes passing through ceilings and walls in finished rooms shall have escutcheon plates.
	10. All underground piping shall be coated with 2 coats of coal tar enamel.
	1.
	1.
	11. Compressed air service lines shall pitch towards the compressor, where possible.
	12. All compressed air in building shall be straight, free from traps and unnecessary bends and conform to building construction.  Piping shall be graded 1" in 40 feet to be provided for drainage of moisture, by 6" drip legs in accessible locations at...


	1.1
	1.1
	1.1
	3.2  FIELD QUALITY CONTROL
	A. Field Tests
	1. Test pipe system per the requirements of Specification Section 22 10 63.
	2. Fill all systems and fully test all equipment, valves, etc. in operation.
	3. Check for excessive vibration while all systems are operating.
	4. Installed systems and components will not be released to OWNER unless all systems have been tested and approved by the ENGINEER.

	B. Inspection:
	1. Examine areas to receive piping, valves and accessories for:
	a. Defects that adversely affect execution and quality of Work.
	b. Deviations beyond allowable tolerances for piping, valves and accessories.
	c. Start work only when conditions are satisfactory.

	2. The ENGINEER reserves the right to reject and/or authorize replacement of piping and accessories found to be defective.


	3.3   ADJUSTING & CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, etc. to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from piping in preparation for painting.
	3. Remove and dispose of all debris and waste from the site resulting from installation.


	3.4   MATERIAL SCHEDULES
	A. Piping:
	1. Use types of pipe and fittings as specified below unless otherwise specified or shown.
	1. All exposed compressed air piping within the interior of a building or run within a chase or shaft shall be Schedule 40 black steel.
	2.
	3. Use "butt welded" fittings for welded steel pipe connections.


	3.5   PAINTING
	A. All piping shall be painted in accordance with Specification Section 09 91 00.
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	22 18 06 - Air Compressors
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	1.1  DESCRIPTION
	A. Scope:
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install air compressors complete and operational.
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install air compressors complete and operational.
	2. Included, but not limited to, are the following components for each unit:
	2. Included, but not limited to, are the following components for each unit:
	a. Air Compressor.
	a. Air Compressor.
	b. Vertical Tank.
	b. Vertical Tank.
	c. Pressure Regulating Valve.
	c. Pressure Regulating Valve.
	d. Automatic Drain Valve.
	d. Automatic Drain Valve.
	e. Accessories.
	e. Accessories.


	B. Coordination:
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before Air Compressor Work.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before Air Compressor Work.
	2. Notify other contractors in advance of the installation of the multi-stage centrifugal aeration blowers to provide them with sufficient time for the installation of items included in their contracts that must be installed with, or before, the Air C...
	2. Notify other contractors in advance of the installation of the multi-stage centrifugal aeration blowers to provide them with sufficient time for the installation of items included in their contracts that must be installed with, or before, the Air C...

	C. Related Sections:
	C. Related Sections:
	1. Section 01 78 23, Operations and Maintenance Data.
	1. Section 01 78 23, Operations and Maintenance Data.
	2. Section 03 60 00, Grouting.
	2. Section 03 60 00, Grouting.
	3. Section 05 05 33, Anchor Systems.
	3. Section 05 05 33, Anchor Systems.
	4. Division 22, Applicable Sections on Piping, Valves and Appurtenances.
	4. Division 22, Applicable Sections on Piping, Valves and Appurtenances.
	5. Division 26, Electrical.
	5. Division 26, Electrical.


	1.2  REFERENCES
	1.2  REFERENCES
	A. Standards referenced in this Section are listed below:
	A. Standards referenced in this Section are listed below:
	1. American Bearing Manufacturers Association, (ABMA).
	1. American Bearing Manufacturers Association, (ABMA).
	2. American Gear Manufacturers' Association, (AGMA).
	2. American Gear Manufacturers' Association, (AGMA).
	3. American Society for Testing and Materials, (ASTM).
	3. American Society for Testing and Materials, (ASTM).
	4. American Welding Society, (AWS).
	4. American Welding Society, (AWS).
	a. AWS D1.1/D1.1M, Structural Welding Code-Steel.
	a. AWS D1.1/D1.1M, Structural Welding Code-Steel.

	5. Institute of Electrical and Electronics Engineers, (IEEE).
	5. Institute of Electrical and Electronics Engineers, (IEEE).
	6. National Electrical Code, (NEC).
	6. National Electrical Code, (NEC).
	7. National Electrical Manufacturers' Association, (NEMA).
	7. National Electrical Manufacturers' Association, (NEMA).


	1.3  QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:

	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single Air Compressor manufacturer.
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single Air Compressor manufacturer.
	2. The Air Compressor manufacturer shall prepare and approve all Shop Drawings and other submittals for all components furnished under this Section.
	2. The Air Compressor manufacturer shall prepare and approve all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the Air Compressor manufacturer.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the Air Compressor manufacturer.


	1.4  SUBMITTALS
	1.4  SUBMITTALS
	A. Shop Drawings:  Submit the following:
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications and engineering data.
	1. Manufacturer's literature, illustrations, specifications and engineering data.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.  Drawings shall show all dimensions for equipment and accessories such as valves, couplings, and other equipment that would affect equipment pack...
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.  Drawings shall show all dimensions for equipment and accessories such as valves, couplings, and other equipment that would affect equipment pack...
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Controls:
	4. Controls:
	a. Product Information: Submit the following information for all control components:
	a. Product Information: Submit the following information for all control components:
	1) Manufacturer’s product name and model number.
	1) Manufacturer’s product name and model number.
	2) Tag number, if applicable.
	2) Tag number, if applicable.
	3) Functional name.
	3) Functional name.
	4) Manufacturer’s standard product catalog information. Catalog information shall be tailored for this project by indicating all options or accessories provided or deleting or crossing out all non-applicable options or information.
	4) Manufacturer’s standard product catalog information. Catalog information shall be tailored for this project by indicating all options or accessories provided or deleting or crossing out all non-applicable options or information.
	5) Description of construction features.
	5) Description of construction features.
	6) Performance and operation data.
	6) Performance and operation data.
	7) Installation and mounting details, instructions, and recommendations.
	7) Installation and mounting details, instructions, and recommendations.
	8) Detailed identification of all wiring interconnections and points of connection.
	8) Detailed identification of all wiring interconnections and points of connection.
	9) Service requirements.
	9) Service requirements.
	10) Dimensions.
	10) Dimensions.

	b. Wiring Diagrams:  Drawings shall be in accordance with IEEE standards and shall include the following information:
	b. Wiring Diagrams:  Drawings shall be in accordance with IEEE standards and shall include the following information:
	1) Name of panel or enclosure.
	2) Wire sizes, types, and numbers.
	3) Terminal strip numbers.
	4) Color coding.
	1) Name of panel or enclosure.
	1) Name of panel or enclosure.
	2) Wire sizes, types, and numbers.
	3) Terminal strip numbers.
	4) Color coding.
	5) Functional name and manufacturer’s designation for items to which wiring is connecting.
	5) Functional name and manufacturer’s designation for items to which wiring is connecting.



	B. Operation and Maintenance Manuals:
	B. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, maintenance data and schedules, description of operation, and spare parts information.
	1. Submit complete Installation, Operation and Maintenance Manuals, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	C. Lubricant Specification:  Furnish a lubricant specification for the type and grade necessary to meet the requirements of the equipment. Lubricant shall be available from a local source.
	C. Lubricant Specification:  Furnish a lubricant specification for the type and grade necessary to meet the requirements of the equipment. Lubricant shall be available from a local source.

	1.5  DELIVERY, STORAGE AND HANDLING
	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices which are to be embedded in cast-in-place concrete in ample time to prevent delay of that Work.
	2. Ship blowers with openings sealed.
	2. Ship blowers with openings sealed.

	B. Storage and Protection:
	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.

	C. Acceptance at Site:
	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components. Replace loss and repair damage to new condition in acc...



	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1  Air Compressors
	2.1  Air Compressors
	A. Manufacturers
	A. Manufacturers
	1. Ingersoll-Rand, Model 2475.
	1. Ingersoll-Rand, Model 2475.
	2. Or equal.

	B. General:
	1. Frame:  Cast Iron, Stationary.
	2. Or equal.
	2. Or equal.

	B. General:
	1. Frame:  Cast Iron, Stationary.
	2. Base:  Carbon Steel.
	2. Base:  Carbon Steel.
	3. Crankshaft:  Overhung design supported by two heavy duty ball bearings with replaceable crankpin bushing.  Entire shaft is balanced with an integral counterweight to insure smooth operation.
	3. Crankshaft:  Overhung design supported by two heavy duty ball bearings with replaceable crankpin bushing.  Entire shaft is balanced with an integral counterweight to insure smooth operation.
	4. Connecting Rods:  Solid one-piece design.  Rods shall have a crankpin bushing inside that is precision ground requiring no alignment.
	4. Connecting Rods:  Solid one-piece design.  Rods shall have a crankpin bushing inside that is precision ground requiring no alignment.
	5. Cylinders:
	5. Cylinders:
	a. Alignment:  Vertical
	a. Alignment:  Vertical
	b. Capacity:  60 gallons
	b. Capacity:  60 gallons
	c. Cylinders shall be separately cast and individually bolted to the frame in a V-type configuration.
	c. Cylinders shall be separately cast and individually bolted to the frame in a V-type configuration.

	6. Discharge Size:  ¾ inch
	6. Discharge Size:  ¾ inch
	7. Connection:  NPT.
	7. Connection:  NPT.
	8. Discharge Pressure:  125 psi.
	8. Discharge Pressure:  125 psi.
	9. Pistons:  Precision balanced low pressure aluminum and high pressure cast iron.
	9. Pistons:  Precision balanced low pressure aluminum and high pressure cast iron.
	10. Rings:  Provide piston rings for sealing compression and oil control.
	10. Rings:  Provide piston rings for sealing compression and oil control.
	11. Flywheel:  Cast iron, fan type
	11. Flywheel:  Cast iron, fan type
	12. Intercooler:  Finned copper tube construction with relief valve.
	12. Intercooler:  Finned copper tube construction with relief valve.
	13. Inlet Filter:  Dry type 10 micron inlet filter/silencer, canister type.
	13. Inlet Filter:  Dry type 10 micron inlet filter/silencer, canister type.
	14. Drive:  V-belt type with an easily removed, totally enclosed wire belt guard.
	14. Drive:  V-belt type with an easily removed, totally enclosed wire belt guard.
	15. Motor:
	15. Motor:
	a. Frame:  NEMA T frame with drip-proof enclosure.
	a. Frame:  NEMA T frame with drip-proof enclosure.
	b. Insulations:  Class B
	b. Insulations:  Class B
	c. Service factor:  1.15
	c. Service factor:  1.15
	d. Ball bearings:  Grease lubricated.
	d. Ball bearings:  Grease lubricated.
	e. Horsepower:  5 hp.
	e. Horsepower:  5 hp.
	f. Motor shall be rated for 3 phase, 460V, 60 Hz power.
	f. Motor shall be rated for 3 phase, 460V, 60 Hz power.
	g. Starter:  Provide motor starter with thermal relays and reset button mounted and wired.
	g. Starter:  Provide motor starter with thermal relays and reset button mounted and wired.

	16. Controls:  Automatic start and stop operation with NEMA 1 unloading pressure switch and on/off lever.
	16. Controls:  Automatic start and stop operation with NEMA 1 unloading pressure switch and on/off lever.
	17. Provide manufacturer’s recommended install kit.
	17. Provide manufacturer’s recommended install kit.

	C. Accessories:
	C. Accessories:
	1. Automatic Drain Valves:
	1. Automatic Drain Valves:
	a. CONTRACTOR shall provide Ingersoll-Rand, EDV-2000 or equal automatic drain valve and install on site.
	a. CONTRACTOR shall provide Ingersoll-Rand, EDV-2000 or equal automatic drain valve and install on site.
	b. Connection:  NPT
	b. Connection:  NPT
	c. Rating:  1 phase, 110V, 60 Hz.
	c. Rating:  1 phase, 110V, 60 Hz.
	d. Size:  1/4-inch.
	d. Size:  1/4-inch.

	2. Pressure Regulating Valves:
	2. Pressure Regulating Valves:
	a. CONTRACTOR shall provide Ingersoll-Rand PacE or equal Pressure Regulating Valve and install on site.
	b. Connection:  1” NPT
	c. Control Range:  145 psi to 10 psi
	a. CONTRACTOR shall provide Ingersoll-Rand PacE or equal Pressure Regulating Valve and install on site.
	a. CONTRACTOR shall provide Ingersoll-Rand PacE or equal Pressure Regulating Valve and install on site.
	b. Connection:  1” NPT
	c. Control Range:  145 psi to 10 psi
	d. Pressure Setpoint:  70 psi
	d. Pressure Setpoint:  70 psi



	2.2  SPARE PARTS
	2.2  SPARE PARTS
	A. Furnish and deliver the following spare parts carefully boxed and labeled:
	A. Furnish and deliver the following spare parts carefully boxed and labeled:
	1. All Special tools required for normal operation and maintenance of the equipment shall be furnished with the equipment.
	1. All Special tools required for normal operation and maintenance of the equipment shall be furnished with the equipment.
	2. One (1) Manufacturer’s recommended start-up and maintenance kit.
	2. One (1) Manufacturer’s recommended start-up and maintenance kit.

	B. Spare parts shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the Owner at the conclusion of the Project.
	B. Spare parts shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the Owner at the conclusion of the Project.
	C. Manufacturer shall furnish a list of additional recommended spare parts for an operating period of one year. The list shall describe each part, the quantity recommended, and the unit price of the part. Owner shall purchase all, some, or none of the...
	C. Manufacturer shall furnish a list of additional recommended spare parts for an operating period of one year. The list shall describe each part, the quantity recommended, and the unit price of the part. Owner shall purchase all, some, or none of the...

	2.3  PAINTING
	2.3  PAINTING
	A. Motors, frames, ferrous metal surfaces, appurtenances, etc., shall receive shop primer coating conforming to the requirements of Section 09 91 00, Painting.
	A. Motors, frames, ferrous metal surfaces, appurtenances, etc., shall receive shop primer coating conforming to the requirements of Section 09 91 00, Painting.
	B. Surface preparation and painting shall conform to the requirements of Section 09 91 00, Painting.
	B. Surface preparation and painting shall conform to the requirements of Section 09 91 00, Painting.
	C. All gears, bearing surfaces, machined surfaces and other surfaces which are to remain unpainted shall receive a heavy application of grease or other rust-resistant coating. This coating shall be maintained during storage and until the equipment is ...
	C. All gears, bearing surfaces, machined surfaces and other surfaces which are to remain unpainted shall receive a heavy application of grease or other rust-resistant coating. This coating shall be maintained during storage and until the equipment is ...
	D. Contractor shall certify, in writing, that the shop primer and finish coating system conforms to the requirements of Section 09 1 900, Painting.
	D. Contractor shall certify, in writing, that the shop primer and finish coating system conforms to the requirements of Section 09 1 900, Painting.
	E. Field painting shall conform to the requirements of Section 09 91 00, Painting.
	E. Field painting shall conform to the requirements of Section 09 91 00, Painting.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1  INSPECTION
	3.1  INSPECTION
	A. Make adjustments required to place system in proper operating condition.
	A. Make adjustments required to place system in proper operating condition.

	3.2  INSTALLATION
	A. Manufacturer's representative shall check and approve the installation prior to operation. Manufacturer's representative shall field test and calibrate the equipment to assure that the system operates to the Owner’s satisfaction.

	3.2  INSTALLATION
	3.2  INSTALLATION
	A. Manufacturer's representative shall check and approve the installation prior to operation. Manufacturer's representative shall field test and calibrate the equipment to assure that the system operates to the Owner’s satisfaction.



	22 33 00 - Domestic Water Heaters
	22 40 00 - Plumbing Fixtures
	PART 1 - GENERAL

	23 05 29 - Hangers and Supports for HVAC Ductwork, Piping, and Equipment
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install hangers and supports complete with required appurtenances for HVAC ductwork, piping, and equipment.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the hangers and supports for HVAC ductwork, piping, and equipment Work.

	C. Related Sections:
	1. Section 03 60 00, Grouting.
	2. Section 05 05 33, Anchor Systems.
	3. Section 05 50 13, Miscellaneous Metal Fabrications.


	1.2  REFERENCES
	A. American National Standards Institute (ANSI).
	1. ANSI B1.1 – Unified Inch Screw Threads (ASME B1.1).

	B. American Society of Civil Engineers (ASCE).
	1. ASCE 7 – Minimum Design Loads for Buildings and Other Structures.

	C. American Society for Testing and Materials (ASTM).
	1. ASTM A36/A36M – Standard Specification for Carbon Structural Steel.
	2. ASTM A47/A47M – Standard Specification for Ferritic Malleable Iron Castings.
	3. ASTM A123/A123M – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	4. ASTM A153/A153M – Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	5. ASTM A307 – Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	6. ASTM A575 – Standard Specification for Steel Bars, Carbon, Merchant Quality, M-Grades.
	7. ASTM A668/A688M – Standard Specification for Steel Forgings, Carbon and Alloy, for General Industrial Use.

	D. American Welding Society (AWS).
	1. AWS B2.1 – Specification for Welding Procedure and Performance Qualification.

	E. Federal Specifications (FS).
	1. FS WW-H-171 – Hangers and Supports, Pipe.

	F. Manufacturers Standardization Society (MSS).
	1. MSS SP 58 – Pipe Hangers and Supports-Materials, Design and Manufacture.
	2. MSS SP 69 – Pipe Hangers and Supports - Selection and Application.

	G. National Fire Protection Association (NFPA).
	1. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.

	H. Sheet Metal and Air Conditioning Contractors National Association (SMACNA).
	1. HVAC Duct Construction Standards – Metal and Flexible.
	2. Seismic Restraint Manual: Guidelines for Mechanical Systems.
	3. Thermoset FRP Duct Construction Manual.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Equipment shall be manufactured in the United States.

	2. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the State of Ohio and experienced in providing engineering services of the kind indicated.
	b. Submit qualifications data.
	c. Responsibilities include but are not necessarily limited to:
	1) Carefully reviewing system performance and design criteria stated in the Contract Documents.
	2) Preparing written requests for clarifications or interpretations of performance or design criteria for submittal to Engineer by Contractor.
	3) Preparing or supervising the preparation of design calculations and related drawings, Shop Drawings, testing plan development, test-result interpretation and a comprehensive engineering analysis verifying compliance of the system with the requireme...
	4) Signing and sealing all calculations and design drawings, and Shop Drawings.
	5) Certifying that:
	a) it has performed the design of the system in accordance with the performance and design criteria stated in the Contract Documents, and
	b) the said design conforms to all applicable local, state and federal codes, rules and regulations, and to the prevailing standards of practice.



	3. Installer:
	a. Engage an experienced installer to perform the work of this Section who has specialized in installing hangers and supports for HVAC ductwork, piping, and equipment similar to that required for this Project and who is acceptable to manufacturer.
	b. Submit name and qualifications to Engineer along with the following information on a minimum of three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the hangers and supports for HVAC ductwork, piping, and equipment.
	3) Amount of area installed.


	4. Welding:
	a. Qualify processes and operators in accordance with AWS B2.1 as appropriate for material to be welded.
	b. Provide certification that operators employed on or to be employed for the Work have satisfactorily passed AWS qualification tests within previous 12 months.  Ensure that all certifications are current.


	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single hangers and supports for HVAC ductwork, piping, and equipment manufacturer.
	2. Require the hangers and supports for HVAC ductwork, piping, and equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the hangers and supports for HVAC ductwork, piping, and equipment manufacturer.

	C. Regulatory Requirements:
	1. International Building Code (IBC).
	2. National Fire Protection Association (NFPA).
	3. Local and State Building Codes and Ordinances.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, and installation details.
	b. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	c. Drawings showing floor supported components and installation arrangement.

	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	f. Other technical data related to specified material and equipment as requested by Engineer.

	3. Delegated Design Submittals:
	a. 1/4-inch scale HVAC ductwork, piping, and equipment layouts, dimensioned to show length of runs, with all expansion joints, alignment guides, anchors and appurtenances required for proper control of HVAC ductwork, piping, and equipment forces.  The...
	b. All drawings, design calculations, and a letter indicating that the hanger and support systems have been properly designed shall be signed and sealed by a registered professional engineer legally qualified to practice in the State of Ohio.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports.

	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the equipment.
	b. Installation Data.

	3. Source Quality Control Submittals:
	a. Factory test reports.

	4. Qualifications Statements:
	a. Manufacturer, when requested by Engineer.
	b. Professional Engineer, when requested by Engineer.
	c. Installer, when requested by Engineer.
	d. Welding, when requested by Engineer.



	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of that Work.
	3. Comply with manufacturer’s recommendations for rigging of equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...



	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Design Criteria:
	1. Seismic Requirements:
	a. All HVAC ductwork, piping, and equipment shall be provided with seismic restraints in accordance with the SMACNA Seismic Restraint Manual: Guidelines for Mechanical Systems, latest edition.
	b. Seismic restraints shall be designed in accordance with the seismic provisions of the International Building Code (IBC) and ASCE 7 in conjunction with the current Ohio Building Code to the extent that the most stringent provisions are utilized in d...
	c. Refer to the Structural Drawings for site and structure specific seismic design criteria.

	2. Designs generally accepted as exemplifying good engineering practice and using stock or production parts shall be utilized wherever possible.
	3. Accurate weight balance calculations shall be made to determine the required force at each hanger and support location and the weight load at each force concentration point.
	4. Hangers and supports shall be capable of supporting and restraining HVAC ductwork, piping, and equipment in all conditions of operation.  They shall allow free expansion and contraction, and prevent excessive stress resulting from transferred weigh...
	5. Hangers and supports shall be designed so that they cannot become disengaged by movements of the supported HVAC ductwork, piping, and equipment.
	6. Rod length shall be limited to a maximum length of eight linear feet.
	7. HVAC ductwork, piping, and equipment that cannot be hung by rod and hanger arrangement shall be floor or wall supported.
	8. All structural components shall be designed based on static and dynamic loads imposed by the supported HVAC ductwork, piping, and equipment and shall include a safety factor of 2 for the yield strength.  Minimum angle sizes shall be 2-inch x 2-inch...
	9. Load ratings, materials and installation shall be consistent with the recommendations from the latest edition of MSS SP 58, MSS SP 69, and FS WW-H-171.
	10. Hanger and support design calculations for all HVAC ductwork, piping, and equipment shall be signed and sealed by a registered professional engineer legally qualified to practice in the State of Ohio.


	2.2  MANUFACTURERS
	A. Manufacturer: Provide product of one of the following:
	1. Erico International Corporation.
	2. Anvil International.
	3. Or equal.


	2.3  details of construction
	A. Materials:
	1. Hangers, supports, restraints, and appurtenances located in corrosive areas shall be Type 316 stainless steel.
	2. Hangers, supports, restraints, and appurtenances located in non-corrosive or dusty areas shall be hot dipped galvanized steel in accordance with ASTM A123/A123M and ASTM A153/A153M.
	3. Hangers, supports, restraints, and appurtenances located outdoors shall be Type 316 stainless steel.
	4. Steel used for the support of uninsulated copper piping or plastic piping shall be PVC coated.
	5. Refer to the Corrosive and Non-Corrosive Area Designation Table shown on the Drawings for a list of these areas.

	B. Components of hangers and supports shall conform to the following:
	1. Bolts:  ASTM A307, Grade A, unless otherwise specified below.
	2. Forgings:  ASTM A668/A688M.
	3. Malleable Iron:  ASTM A47/A47M.
	4. Rods and Bars:  ASTM A575.
	5. Threads:  Unified Screw Threads, Class 2A and 2B, ANSI B1.1.
	6. Structural Steel:  ASTM A36/A36M.

	C. Hanger Attachments:  The following types of attachments shall be considered acceptable:
	1. Adjustable Steel Clevis:  FS WW-H-171E, Type 1.
	2. Steel Double Bolt Pipe Clamp:  FS WW-H-171E, Type 3.
	3. Steel Pipe Clamp:  FS WW-H-171E, Type 4.
	4. Adjustable Swivel Pipe Ring:  FS WW-H-171E, Type 6.
	5. Adjustable Steel Band Hanger:  FS WW-H-171E, Type 7.
	6. Riser Clamp:  FS WW-H-171E, Type 8.
	7. Light-Duty Clevis Hanger:  FS WW-H-171E, Type 12.
	8. Long Clips:  FS WW-H-171E, Type 26.
	9. Offset J-Hooks:  FS WW-H-171E, Type 27.
	10. Steel Pipe Covering Protection Saddle:  FS WW-H-171E, Type 40A.
	11. Insulation Protection Shield:  FS WW-H-171E, Type 41.
	12. Pipe Saddle Support:  FS WW-H-171E, Type 37.
	13. Pipe Stanchion Saddle:  FS WW-H-171E, Type 38.
	14. Pipe Saddle Support with Base:  FS WW-H-171E, Type 36.
	15. Adjustable Roller Hanger:  FS WW-H-171E, Type 42.

	D. Structural Attachments:  The following types of attachments shall be considered acceptable:
	1. Side Beam Clamp:  FS WW-H-171E, Type 20.
	2. Center I-Beam Clamp:  FS WW-H-171E, Type 21.
	3. Welded Steel Bracket:  FS WW-H-171E, Types 32 and 33.
	4. Side Beam Bracket:  FS WW-H-171E, Type 35.

	E. Hanger Rod Attachments:  Use as required to complete assembly:
	1. Forged Steel Clevis:  FS WW-H-171E, Type 14.
	2. Adjustable Turnbuckle:  FS WW-H-171E, Type 15.
	3. Forged Steel Welders Eye Nut:  FS WW-H-171E, Type 17.

	F. Concrete anchorage shall be provided in accordance with Section 05 05 33, Anchor Systems.
	G. Structural steel shall be provided in accordance with Section 05 12 00, Structural Steel Framing.
	H. Miscellaneous metal fabrications shall be provided in accordance with Section 05 50 13, Miscellaneous Metal Fabrications.

	2.4  SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label or equal.
	b. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that the package meets the specified performance requirements including manufacturer’s data report.




	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  PREPARATION
	A. Surface Preparation:
	1. Attachment to hollow core slabs or double tee slabs shall be provided in accordance with details shown on the structural drawings to prevent damage to pre-stressing strands.


	3.3  INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from Engineer in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by Engineer.
	4. Installation to conform to requirements of all local and state codes.

	B. Ductwork:
	1. The construction and installation of hangers and supports for ductwork shall conform to the recommendations given in the SMACNA HVAC Duct Construction Standards, the SMACNA Seismic Restraint Manual, and the SMACNA Thermoset FRP Duct Construction Ma...
	2. Hanger rods shall have threaded ends.
	3. All ductwork shall be supported from trapeze type hangers.  No sheet metal duct hangers or straps will be allowed.
	4. A pair of rods shall be provided at each duct support point.
	5. For nonmetal ductwork, there shall be not less than a 1/4-inch buildup of FRP over the duct at each support.  Each support shall be furnished with a 1/8-inch thick Teflon sheet to shield the duct from the support.

	C. Piping:
	1. Insulated pipes with vapor barriers shall have an insulation protection shield conforming to FS WW-H-171E, Type 41 tack-welded to hanger.
	2. Insulated pipes without vapor barriers shall have a steel protection saddle conforming to FS WW-H-171E, Type 40A.
	3. All uninsulated copper piping shall be supported by plastic coated steel pipe attachments.
	4. All piping shall be braced as required, to prevent sway in any direction.
	5. All insulated piping 3-inch diameter and larger shall be supported by roller hangers conforming to FS WW-H-171E, Type 42.
	6. Additional supports shall be placed immediately adjacent to any change in direction.
	7. Supports for Vertical Piping:
	a. Provide riser clamp placed under hub, fitting or coupling with approved solid bearing on steel sleeve at each floor level.
	b. Where riser clamps are used with plastic piping they shall be modified so as not to exert any compressive forces on the pipe.
	c. Support spacing shall not exceed code requirements.

	8. Allow clearances for expansion and contraction of piping.

	D. Anchorages and Base Plates:
	1. Provide anchorages in new or existing concrete, as applicable, in accordance with equipment manufacturer’s recommendations and the Contract Documents.  Install anchors in accordance with Section 05 05 33, Anchor Systems.
	2. Where used, pour concrete bases up to one inch below equipment baseplate or support leg as applicable.  Base with equipment mounted shall then be accurately shimmed to grade and spaces between filled with non-shrink grout in accordance with Section...


	3.4  ADJUSTING
	A. Adjust all equipment for proper settings.

	3.5  CLEANING
	A. Thoroughly clean all equipment and accessories prior to installation.
	B. Remove all dirt, rust, dust, etc. from equipment and accessories after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.6  SCHEDULES
	A. Hangers and Supports for Ductwork:
	1. Spacing:
	a. Ductwork shall be supported at distances not exceeding the spacing specified below:
	1) Metal Ductwork:
	a) Maximum Spacing:  10 feet.

	2) Flexible and Other Factory-Made Ductwork (such as FRP):
	a) Maximum Spacing:  In accordance with the manufacturer’s installation instructions.



	2. Hanger Rod Sizes:
	a. Hanger rods shall be sized based on static and dynamic loads imposed by the supported ductwork and shall include a safety factor of 2 for the yield strength.
	b. Rod load shall not exceed rod manufacturer’s recommended capacity.


	B. Hangers and Supports for Piping:
	1. Spacing:
	a. Piping shall be supported at distances not exceeding the spacing specified below or in accordance with MSS SP 69:
	1) Copper Tube:
	a) Maximum Horizontal Spacing:  6 feet.
	b) Maximum Vertical Spacing:  10 feet.

	2) Copper Pipe:
	a) Maximum Horizontal Spacing:  12 feet.
	b) Maximum Vertical Spacing:  10 feet.

	3) Steel Pipe:
	a) Maximum Horizontal Spacing:  12 feet.
	b) Maximum Vertical Spacing:  15 feet.



	2. Hanger Rod Sizes:
	a. Hanger rods shall be sized based on static and dynamic loads imposed by the supported piping and shall include a safety factor of 2 for the yield strength.
	b. Rod load shall not exceed rod manufacturer’s recommended capacity.


	C. Hangers and Supports for HVAC Equipment:
	1. Provide spacing and hanger rod sizes in accordance with equipment manufacturer’s installation instructions.
	2. Hanger rods for HVAC equipment shall be steel rods with threaded ends. All thread type hanger rods will not be allowed.




	23 05 93 - Testing, Adjusting, and Balancing for HVAC
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified, and required to perform the testing, adjusting, and balancing for HVAC as specified herein.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the testing,

	C. Related Sections:
	1. Section 10 14 00, Signage.
	2. Section 23 09 00, Instrumentation and Control for HVAC.


	1.2  REFERENCES
	A. Associated Air Balance Council (AABC).
	1. AABC National Standards for Total System Balance.

	B. American National Standards Institute/American Industrial Hygiene Association (ANSI/AIHA).
	1. ANSI/AIHA Z9.5 – Laboratory Ventilation.

	C. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	1. ASHRAE Handbook – Fundamentals.

	D. National Environmental Balancing Bureau (NEBB).
	1. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

	E. Sheet Metal and Air Conditioning Contractors National Association (SMACNA).
	1. SMACNA HVAC Systems – Testing, Adjusting & Balancing Handbook.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Balancer:
	a. Engage an experienced balancer to perform the work of this Section who has specialized in testing, adjusting, and balancing for HVAC systems similar to that required for this Project.
	b. Minimum of five years of experience in testing, adjusting, and balancing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	c. Submit name and qualifications to Engineer along with the following information on a minimum of five successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the testing, adjusting, and balancing for HVAC Work.
	3) Amount of area tested, adjusted, and balanced.
	4) Biographical information on employee proposed to directly supervise the testing, adjusting, and balancing Work.



	B. Regulatory Requirements:
	1. Associated Air Balance Council (AABC).
	2. National Electrical Code (NEC).
	3. National Environmental Balancing Bureau (NEBB).
	4. National Fire Protection Association (NFPA).
	5. Underwriters Laboratories Inc. (UL).
	6. Local and State Building Codes and Ordinances.
	7. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Valve Charts:
	1) Frame and Glazing: 1/8-inch sheet acrylic in 8-1/2 by 11-inch extruded aluminum frame.
	2) Charts shall be typed with the following information for each valve:
	a) Valve identification number.
	b) Valve location.
	c) Valve use.
	d) Valve size.
	e) Manufacturer’s name and model.



	2. Product Data:
	a. Data sheets with name of devices, manufacturer’s name, model number, latest date of calibration, and correction factors for each testing, adjusting, and balancing instruments.
	b. Other technical data related to specified material and equipment as requested by Engineer.

	3. Samples:
	a. Valve tags with sample identification lettering.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Certification by National Environmental Balancing Bureau (NEBB), Association Air Balance Council (AABC), or equal.

	2. Source Quality Control Submittals:
	a. Specimen copies of report forms for Engineer’s review and approval.
	1) Forms shall be 8-1/2 by 11-inch paper for loose-leaf binding, with blanks for certification of report and listing all required testing, adjusting, and balancing requirements and ratings.


	3. Field Quality Control Submittals:
	a. Written startup and field test reports presenting results of required field testing, adjusting, and balancing.
	1) Certified reports shall be in typed format on approved forms imprinted with the company’s name.
	2) Reports shall include procedure outline used to test, adjust, and balance the systems and the types of instruments used.
	3) Minimum three certified copies of testing, adjusting, and balancing reports to the Engineer for review.
	4) Reports must be submitted to Engineer and Owner for approval prior to Owner’s acceptance for responsibility.


	4. Qualifications Statements:
	a. Balancer, when requested by Engineer.


	C. Closeout Submittals: Submit the following:
	1. Maintenance Contracts:
	a. Maintenance and Repair:
	1) Provide all labor, tools, and equipment to provide a Preventive Maintenance Program and make repairs for all equipment and controls during the One Year Correction Period after the Final Acceptance by Owner.  Contractor shall provide the following s...
	a) Receive calls for all problems and take steps to immediately correct deficiencies, which may exist.
	b) Provide a monthly inspection of all equipment, and record the findings on a checklist hereinafter specified.
	c) Provide a Preventive Maintenance Schedule for the principle items of equipment.
	d) Respond to Owner and make repairs for all equipment and controls within 24-hours of notification by Owner.


	b. Check List:
	1) Provide a checklist and post a copy of it, where directed by the Owner.
	2) Include each piece of equipment specified or shown.
	3) Provide four columns for required quarterly inspections.
	4) Provide columns for the following:
	a) Equipment condition.
	b) Equipment operation.
	c) Equipment lubrication.
	d) Preventive maintenance.

	5) Preventive maintenance shall be performed in accordance with the manufacturer’s recommendations and accepted practice.


	2. Operations and Maintenance Data:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.



	1.5  site conditions
	A. Environmental Requirements:
	1. Testing, adjusting, and balancing for HVAC shall be performed when outside ambient conditions are approximate to the local ASHRAE Handbook – Fundamentals design conditions (12.4 degrees F for heating and 90.2 degrees F for cooling) for all heating ...



	PART 2 -  PRODUCTS
	2.1  equipment performance
	A. Equipment Description:
	1. Air Balance Instruments:
	a. Provide all velometers, anemometers, pitot tubes, differential air pressure gages, manometers, hook gages, static pressure probe units, and all other instruments and accessories as required to perform all air balance tests of HVAC equipment, ducts,...
	b. Flow-measuring hoods (manufactured, not fabricated) shall be acceptable for measurement of ceiling diffuser performance only.

	2. Hydronic Balance Instruments:
	a. Provide manometers, pressure gages, and all other instruments and accessories as required to perform all hydronic balance tests of HVAC equipment, piping, etc.

	3. System Performance Measuring Instruments:
	a. Provide insertion thermometers, sling psychrometers, tachometers, revolution counters, clamp-on volt-ammeter recorders, and other instruments as required to measure all facets of the complete HVAC system performance.


	B. Performance Criteria:
	1. Instrumentation shall be in accordance with NEBB, AABC, or SMACNA requirements and shall be calibrated to the accuracy standards demanded by these organizations.


	2.2   accessories
	A. Balancing Sheaves and Belts:
	1. Balancing sheaves and belts shall be provided for all belt driven equipment.
	2. Sheaves and belts shall be provided to match construction and duty provided by the equipment manufacturer.
	3. Equipment sheaves and belts replaced or not required to achieve balancing shall be submitted to the Owner as spare parts.


	2.3  identification
	A. All equipment and component identification, including valve tags, shall be provided in accordance with Section 10 14 00, Signage.


	PART 3 -  EXECUTION
	3.1  inspection
	A. Heating, ventilating and air conditioning equipment and components shall be completely installed and in continuous operation, as required, to accomplish the testing, adjusting and balancing Work specified.
	B. Inspect all HVAC equipment and components for proper operation prior to testing, adjusting and balancing.
	1. Fan Belt Deflection:  Not less than 1/4-inch or more than 1/2-inch.
	2. Finned Coils:  Plate type fins shall be combed out with a fin comb for the appropriate fin spacing. Helical fins shall be straightened with blunt bladed instrument.

	C. Pre-Startup Inspection:
	1. Verify proper equipment mounting and setting.
	2. Verify that control, interlock and power wiring is complete.
	3. Verify alignment of motors and drives.
	4. Verify proper piping connections and accessories.
	5. Verify that lubrication is completed.

	D. First Run Observations:
	1. Verify direction of rotation.
	2. Verify setting of safety controls.
	3. Monitor heat build-up in bearings.
	4. Check motor loads against nameplate data.

	E. Equipment Check:
	1. Verify proper overload heater sizes.
	2. Verify function of safety and operating controls.
	3. Verify proper operation of equipment.
	4. Report on inspection, observation and checking procedures.

	F. Promptly report defects which may affect the Work to Engineer.
	G. Should corrective measures caused by faulty installation require re-testing, adjusting and balancing, such Work shall be at no additional cost to the Owner.

	3.2  application
	A. General:
	1. Test, adjust, and balance all systems, ductwork, piping, etc. and their control systems in accordance with the AABC National Standards for Total System Balance, NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems, SMA...
	2. Contractor shall provide all necessary instruments, tools, ladders, etc. to complete all testing, adjusting, and balancing Work.
	3. Contractor shall assume full responsibility for safe keeping of all instruments, tools, ladders, etc. during the course of the Work.
	4. Contractor shall be solely responsible for the protection and safeguarding of the Work and shall provide every protection against accidents, injury, and damage to persons and property.
	5. Contractor shall keep dust, dirt, and debris to an absolute minimum and reinstall all removed ceiling components to their original positions at the end of each day’s Work.
	6. Contractor shall be fully responsible for removal and reinstallation of ceiling system and replacement of any component damaged.
	7. Contractor shall install additional access panels at no extra cost to the Owner, as is required to gain access to equipment concealed above ceilings, behind walls, or any other concealed space.
	8. Systems shall be tested, adjusted, and balanced with clean filters and strainers.
	9. Where equipment is provided with a variable speed controller (VSC) or variable frequency drive (VFD), balance the equipment first with the VSC or VFD and then with balancing dampers (air systems) or valves (hydronic systems).  All systems shall be ...

	B. Air Systems:
	1. Preliminary:
	a. Identify and list size, type and manufacturer of all equipment to be tested, including air terminals.

	2. Central Systems:
	a. Test rpm for all equipment, including adjusting of each fan, air handling unit, and air conditioning unit to design requirements within the limits of mechanical equipment provided.
	b. Test and record motor voltages and running amperes including motor nameplate data, and starter heater ratings for each unit as listed above.
	c. Make pitot tube traverse of main supply, exhaust and return ducts, determine airflow at all fans and units and adjust fans and units to within five percent of design requirements.
	d. Test and record system static pressure, suction and discharge.
	e. Test and adjust system for design outside air, (cfm).
	f. Test and adjust system for design recirculated air, (cfm).
	g. Test and record heating apparatus entering air temperatures, (dry bulb).
	h. Test and record cooling apparatus entering air temperatures, (dry bulb and wet bulb).
	i. Test and record heating apparatus leaving air temperatures, (dry bulb).
	j. Test and record cooling apparatus leaving air temperatures, (dry bulb and wet bulb).
	k. Record all fan and air handling unit speeds.
	l. Record air quantity delivered by each fan and air-handling unit.

	3. Distribution:
	a. Sheave and belt replacement shall be provided as the first means of accomplishing the balancing Work before volume dampers are adjusted from their initial open positions.
	b. Adjust volume dampers, control dampers, splitter dampers, etc., to proper design airflow in main ducts, branch ducts, and zones.

	4. Air Terminals:
	a. Identify each air terminal as to location and determine required flow reading.
	b. Test and adjust each air terminal to within tolerance of design requirements as listed below.
	1) Positive Zones:
	a) Diffusers and Supply Air Terminals:  0 percent to +10 percent.
	b) Exhaust and Return Air Terminals:  0 percent to -10 percent.

	2) Negative Zones:
	a) Diffusers and Supply Air Terminals:  0 percent to -10 percent.
	b) Exhaust and Return Air Terminals:  0 percent to +10 percent.

	3) Neutral Zones:
	a) All Air Terminals: -10 percent to +10 percent.


	c. Test procedure on air terminals shall include recording comparison of required airflow and observed airflow, adjustment of terminal, and recording of final airflow.
	d. Adjust flow patterns from air terminal units to minimize drafts to the extent that the design and equipment permits.

	5. Verification:
	a. Prepare summation of readings of observed airflow for each system, compare with required airflow, and verify that duct losses are within specified allowable range.
	b. Verify design airflow at fans as described above.
	c. If determined that the air system has not been properly balanced, Contractor shall rebalance and recheck all equipment and components in the presence of the Engineer and as accepted by the Engineer.


	C. Automatic Temperature Control System:
	1. In cooperation with Section 23 09 00, Instrumentation and Control for HVAC, and the control manufacturer’s representative, set and adjust automatically operated devices to achieve required sequence of operations.
	2. Testing organization shall verify all controls for proper calibration and list those controls requiring adjustment by control system installer.


	3.3  field quality control
	A. Balancer’s Services:
	1. Provide a qualified, factory-trained service person to perform the following:
	a. After HVAC equipment installation, inspect and adjust equipment, verify proper operation, and assist with field testing.
	b. Instruct operations and maintenance personnel in operation and maintenance of the equipment.

	2. Balancer’s service person shall make visits to the Site as follows:
	a. First visit shall be for checking completed installation, start-up of system; and performing field testing.  Minimum number of hours on-Site: 4 hours.
	b. Second visit shall be to instruct operations and maintenance personnel.
	1) Furnish services of balancer’s qualified, factory-trained specialists to instruct operations and maintenance personnel in recommended operation and maintenance of equipment.
	2) Training requirements, duration of instruction, and qualifications shall be in accordance with Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	3) Number of hours on-Site shall be in accordance with Section 01 79 23, Instruction of Operations and Maintenance Personnel.

	c. Technician shall revisit the Site as often as necessary until installation is acceptable.

	3. All costs, including expenses for travel, lodging, meals and incidentals, and cost of travel time, for visits to the Site shall be included in the Contract Price.


	3.4   schedules
	A. Test, adjust, and balance the air terminal devices, ductwork, and their control systems associated with the following HVAC equipment:
	1. SMB-HVAC-1.
	2. SMB-EF-1.
	3. SMB-EF-2.
	4. SMB-EF-3.
	5. SMB-EF-4.
	6. SMB-EF-5.
	7. SMB-RF-1.
	8. Clothes dryer vent fan; set up per manufacturer’s installation requirements. No duct penetrations, no balancing.




	23 07 13 - Duct Insulation
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install duct insulation complete with accessories.
	2. This Work also includes:
	a. Repairing all existing duct insulation in all areas that is damaged or displaced due to new construction by Contractor with materials and procedures identical to the existing duct insulation.


	B. Coordination:
	1. Duct insulation shall not be installed until ductwork has been field tested and approved by Engineer.
	2. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the duct insulation Work.

	C. Related Sections:
	1. Section 09 91 00, Painting.
	2. Section 10 14 00, Signage.


	1.2  REFERENCES
	A. American Society for Testing and Materials (ASTM).
	1. ASTM E84 – Standard Test Method for Surface Burning Characteristics of Building Materials.
	2. ASTM C411 – Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.

	B. National Fire Protection Association (NFPA).
	1. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.
	2. NFPA 90B – Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.
	3. NFPA 255 – Standard Method of Test of Surface Burning Characteristics of Building Materials.

	C. Underwriters Laboratories Inc. (UL).
	1. UL 181 – Factory-Made Air Ducts and Air Connectors.
	2. UL 723 – Test for Surface Burning Characteristics of Building Materials.


	1.3  DEFINITIONS
	A. Concealed spaces – spaces in which ductwork are installed and are withdrawn or removed from observation or kept from plain sight.  Spaces above hung ceiling are examples of concealed spaces.
	B. Exposed spaces – spaces in which ductwork are installed and laid open to view; unconcealed.  All outdoor locations shall be considered exposed spaces.

	1.4  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar material and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Material shall be manufactured in the United States.

	2. Installer:
	a. Engage an experienced installer to perform the work of this Section who has specialized in installing duct insulation similar to that required for this Project and who is acceptable to manufacturer.
	b. Submit name and qualifications to Engineer along with the following information on a minimum of three successful projects:
	1) Names and telephone numbers of owners, architects or engineers responsible for projects.
	2) Approximate contract cost of the duct insulation.
	3) Amount of area installed.



	B. Regulatory Requirements:
	1. National Fire Protection Association (NFPA).
	2. Underwriters Laboratories Inc. (UL).
	3. Local and State Building Codes and Ordinances.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.


	1.5  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, and installation details.

	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all material.
	b. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	c. Other technical data related to specified material and equipment as requested by Engineer.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports:
	1) UL Label.


	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the material.
	b. Installation Data.

	3. Source Quality Control Submittals:
	a. Factory test reports.

	4. Qualifications Statements:
	a. Manufacturer, when requested by Engineer.
	b. Installer, when requested by Engineer.



	1.6  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all material in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to material or components.  Replace lost material or components and repair damage...



	PART 2 -  PRODUCTS
	2.1  SYSTEM PERFORMANCE
	A. Design Criteria:
	1. All insulation systems including covering, mastics, adhesives, sealers and facings shall have the following Fire Hazard Classifications in accordance with ASTM E84 or UL 723:
	a. Flame Spread Index: 25 maximum.
	b. Smoke Developed Index: 50 maximum.

	2. All insulation systems shall not flame, glow, smolder or smoke when tested in accordance ASTM C411 at service temperature of 250 degrees F.
	3. All insulation systems shall meet fire safety standards NFPA 90A, 90B, and 255 where applicable.

	B. Performance Criteria:
	1. Acoustical thermal insulation used as internal insulation and exposed to the airstream in ducts shall be shown to be durable when tested in accordance with UL 181.


	2.2  MANUFACTURERS
	A. Manufacturer: Provide product of one of the following:
	1. CertainTeed.
	2. Johns Manville.
	3. Owens Corning.
	4. Or equal.


	2.3  details of materials
	A. Flexible Thermal Insulation:
	1. Type:  Flexible fiberglass blanket with vapor barrier facing.
	2. Density:  Minimum one pound per cubic foot.
	3. Facing:  Foil-Scrim-Kraft (FSK).
	4. Thermal Conductivity:  Maximum 0.27 Btu-in/hr-ft2-degree F at 75 degrees F mean temperature.
	5. Water Vapor Transmission: Maximum 0.05 perm.

	B. Rigid Thermal Insulation:
	1. Type:  Rigid fiberglass board with vapor barrier facing.
	2. Density:  Minimum six pound per cubic foot.
	3. Facing:  Foil-Scrim-Kraft (FSK).
	4. Maximum Thermal Conductivity:  0.22 Btu-in/hr-ft2-degree F at 75 degrees F mean temperature.
	5. Water Vapor Transmission: Maximum 0.05 perm.

	C. Acoustical Thermal Insulation:
	1. Type:  Rigid fiberglass duct liner board with black mat surface and antimicrobial coating.
	2. Density:  Minimum three pound per cubic foot.
	3. Thermal Conductivity:  Maximum 0.23 Btu-in/hr-ft2-degree F at 75 degrees F mean temperature.


	2.4  accessories
	A. Stainless Steel Protective Jacketing:
	1. Product and Manufacturer: Provide one of the following:
	a. Model Strap-On, as manufactured by Pabco-Childers Metals.
	b. Model Insul-Mate, as manufactured by RPR Products, Inc.
	c. Or equal.

	2. Material:  Smooth Type 316 stainless steel, Standard 2B mill finish.
	3. Thickness:  0.016-inch.
	4. Moisture Retarder:  3-mil thick coextrusion of polyethylene and DuPont’s Surlyn.
	5. Fastening:  Continuous modified Pittsburgh Z-lock longitudinal seam with self-gauging 2-inch built-in overlap.
	6. Bands:  1/2-inch stainless steel bands with wing seals.
	7. Fittings:
	a. Type:  Pre-fabricated Type 316 stainless steel fittings.
	b. Thickness:  0.016-inch.



	2.5  finishing
	A. Field Primer and Finish Coats:
	1. All rigid thermal insulation exterior surfaces and appurtenances in exposed spaces shall receive field primer and finish coating in accordance with Section 09 91 00, Painting.  Finish color shall be selected by Engineer from standard colors.
	2. Submit notarized certification that field primer and finish coating system complies with Section 09 91 00, Painting.


	2.6  IDENTIFICATION
	A. All external duct insulation shall be legibly printed or identified at intervals not greater than 36 inches with the name of the manufacturer, the thermal resistance R-value at the specified thickness and the flame spread and smoke-developed indexe...
	B. All duct insulation identification shall be provided in accordance with Section 10 14 00, Signage.

	2.7  SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Material shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label.
	b. Factory test material to ensure that the entire package has been properly fabricated and assembled, and that the package meets the specified performance requirements including manufacturer’s data report.
	c. Flame Spread.
	d. Smoke Developed.




	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. All ductwork leaks shall be repaired prior to installation of duct insulation.
	C. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  INSTALLATION
	A. General:
	1. Install the material in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from Engineer in the event of conflict between manufacturer’s instructions and recommendations and...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of material, unless approved in writing by Engineer.
	4. Installation to conform to requirements of all local and state codes.

	B. Duct insulation shall be continuous through walls and floor openings except where walls or floors are required to be firestopped or required to have a fire resisting rating.
	C. Install insulation so as to make surfaces smooth, even, substantially flush with adjacent insulation and installed in a manner to maintain the integrity of the vapor barrier.

	3.3  CLEANING
	A. Thoroughly clean all exterior and interior surfaces of ductwork and accessories prior to installation and prior to putting into service.
	B. Remove all dirt, rust, dust, etc. from material after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.

	3.4  SCHEDULES
	A. Insulation Thicknesses:
	1. Insulation for outside air intake ductwork and ductwork located outdoor shall be minimum 2 inches thick with a minimum installed thermal resistance value of R-8.
	2. Insulation for all other ductwork shall be minimum 1-1/2 inches thick with a minimum installed thermal resistance value of R-5.

	B. Insulation Types:
	1. Flexible thermal insulation shall be used on ductwork in concealed spaces.
	2. Rigid thermal insulation shall be used on ductwork in exposed spaces.

	C. Insulation Locations:
	1. All supply, return, and exhaust ductwork and plenums including appurtenances (e.g., VAV boxes, volume dampers, diffusers, grilles, etc.) associated with air conditioning units (except those located within air conditioned spaces).
	2. All outside air intake ducts, combustion air intake ducts and plenums from the outside air intake louver, outside air intake shaft, or roof mounted intake up to the point where the duct or plenum is connected to the unit in heated or air conditione...
	3. All heated or air-conditioned ductwork located outdoors or in unheated spaces.
	4. Any additional ductwork and plenums including appurtenances where condensation may occur due to contact with surrounding atmosphere.

	D. All insulated ductwork located outdoors shall be covered with weatherproof 316 stainless steel protective jacketing.
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	23 09 00 - Instrumentation and Controls for HVAC
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install an electric/electronic system of automatic temperature controls complete with all appurtenances required for proper ope...
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install an electric/electronic system of automatic temperature controls complete with all appurtenances required for proper ope...

	B. Coordination:
	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the automatic temperature control system Work.
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the automatic temperature control system Work.

	A.
	A.
	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Division 23, Mechanical.
	1. Division 23, Mechanical.
	2. Division 26, Electrical.
	2. Division 26, Electrical.

	D. General Requirements:
	D. General Requirements:
	1. Descriptions contained hereinafter are for guidance and to show the functions desired.  They do not describe or specify all components required to interface equipment.  All parts and equipment necessary to meet functional requirements shall be pro...
	1. Descriptions contained hereinafter are for guidance and to show the functions desired.  They do not describe or specify all components required to interface equipment.  All parts and equipment necessary to meet functional requirements shall be pro...
	2. Contractor shall be completely responsible for the proper operation and installation of all control systems herein specified.  Contractor shall be responsible for coordination of all interfaces with other equipment, contractors, and work specified ...
	2. Contractor shall be completely responsible for the proper operation and installation of all control systems herein specified.  Contractor shall be responsible for coordination of all interfaces with other equipment, contractors, and work specified ...
	3. Control System Design Requirements:
	3. Control System Design Requirements:
	a. All instrumentation and automatic temperature control system components shall be heavy duty types, designed for continuous service in a wastewater treatment plant environment.  The automatic temperature control system is to contain products from a ...
	a. All instrumentation and automatic temperature control system components shall be heavy duty types, designed for continuous service in a wastewater treatment plant environment.  The automatic temperature control system is to contain products from a ...
	b. All instrumentation and automatic temperature control system components shall be designed to return automatically to accurate measurement with 15 seconds upon power restoration after a power failure or when transferred to standby power supply.
	b. All instrumentation and automatic temperature control system components shall be designed to return automatically to accurate measurement with 15 seconds upon power restoration after a power failure or when transferred to standby power supply.
	c. Surge protection shall be provided for all instruments and all other control system components, which could be damaged by electrical surges.
	d. All relays with interconnections to field devices shall be wired through terminal blocks.
	c. Surge protection shall be provided for all instruments and all other control system components, which could be damaged by electrical surges.
	c. Surge protection shall be provided for all instruments and all other control system components, which could be damaged by electrical surges.
	d. All relays with interconnections to field devices shall be wired through terminal blocks.
	e. All panel mounted instruments, switches, and other devices shall be selected and grouped for functionality and arranged to present a coordinated appearance.
	e. All panel mounted instruments, switches, and other devices shall be selected and grouped for functionality and arranged to present a coordinated appearance.
	f. All components furnished, including field and panel instruments, shall be tagged with the item number and nomenclature indicated on the Contract Documents and/or approved Shop Drawings.
	f. All components furnished, including field and panel instruments, shall be tagged with the item number and nomenclature indicated on the Contract Documents and/or approved Shop Drawings.


	E.      Items Furnished Under this Section:
	E.      Items Furnished Under this Section:
	1. Power, control, and status wiring and conduit, unless otherwise indicated or shown on Electrical Drawings.  All wiring and conduit shall be in accordance with the requirements specified in Division 26, Electrical.
	1. Power, control, and status wiring and conduit, unless otherwise indicated or shown on Electrical Drawings.  All wiring and conduit shall be in accordance with the requirements specified in Division 26, Electrical.
	2. Thermostats.
	2. Thermostats.
	1.
	1.
	3. Timeclocks.
	3. Timeclocks.
	4. Flow switches.
	4. Flow switches.
	5. Variable air volume (VAV) units with electric reheat.
	5. Variable air volume (VAV) units with electric reheat.
	1.
	1.
	6. Actuator motors for motorized dampers, including linkage kits.
	6. Actuator motors for motorized dampers, including linkage kits.
	7. Freezestats, duct mounted temperature sensors, including all mounting accessories and junction boxes as required.
	7. Freezestats, duct mounted temperature sensors, including all mounting accessories and junction boxes as required.
	8. Relays, selector switches, push buttons, pilot lights, indicating lights, Hand-Off-Auto, High/Low, On/Off, and Off/Auto selector switches and all accessories located in and on the ATC panels.
	8. Relays, selector switches, push buttons, pilot lights, indicating lights, Hand-Off-Auto, High/Low, On/Off, and Off/Auto selector switches and all accessories located in and on the ATC panels.
	9. Motor starters where specified.
	9. Motor starters where specified.
	10. Power disconnect switches where specified.
	10. Power disconnect switches where specified.
	11. Transformers where specified or required.
	11. Transformers where specified or required.
	12. Panels and enclosures.
	12. Panels and enclosures.
	13. Minimum position switches.
	13. Minimum position switches.
	14. 24 or 120 VAC control and status wiring and conduit from ATC panel to remote devices as required.  Each system shall include all conduit and wire for a complete and functional system.
	14. 24 or 120 VAC control and status wiring and conduit from ATC panel to remote devices as required.  Each system shall include all conduit and wire for a complete and functional system.
	15. 120 VAC wiring and conduit from ATC panel to 120 VAC fans. Each 120 VAC fan system shall include all conduit and wire for a complete and functional system.
	15. 120 VAC wiring and conduit from ATC panel to 120 VAC fans. Each 120 VAC fan system shall include all conduit and wire for a complete and functional system.

	F.     Items Furnished Under Other Sections:
	F.     Items Furnished Under Other Sections:
	1. 120 VAC and 480 VAC power and signal wiring and conduit where shown on the Electrical Drawings.
	1. 120 VAC and 480 VAC power and signal wiring and conduit where shown on the Electrical Drawings.
	2. Motor starters and disconnects except where specified under Division 123 are included under Division 26, Electrical.
	2. Motor starters and disconnects except where specified under Division 123 are included under Division 26, Electrical.
	3. Louvers and Vents (Section 08 90 00).
	3. Louvers and Vents (Section 08 90 00).
	4. Factory mounted controls for air handling units and unit controllers included in other specification sections.
	4. Factory mounted controls for air handling units and unit controllers included in other specification sections.
	5. Metal motorized control dampers (Section 23 31 13).
	5. Metal motorized control dampers (Section 23 31 13).


	1.2   references
	A. Standards referenced in this Section are listed below:

	1.2   references
	1.2   references
	A. Standards referenced in this Section are listed below:
	1. Air-Conditioning, Heating, and Refrigeration Institute (AHRI).
	1. Air-Conditioning, Heating, and Refrigeration Institute (AHRI).
	a. ARI 880 – Performance Rating of Air Terminals.
	a. ARI 880 – Performance Rating of Air Terminals.

	2. American National Standards Institute, (ANSI).
	2. American National Standards Institute, (ANSI).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	a. ASHRAE Standard 62.1 – Ventilation for Acceptable Indoor Air Quality.
	a. ASHRAE Standard 62.1 – Ventilation for Acceptable Indoor Air Quality.

	4. Factory Mutual, (FM).
	4. Factory Mutual, (FM).
	5. Institute of Electrical and Electronic Engineers, (IEEE).
	5. Institute of Electrical and Electronic Engineers, (IEEE).
	6. International Society of Automation, (ISA).
	6. International Society of Automation, (ISA).
	7. National Electrical Code, (NEC).
	7. National Electrical Code, (NEC).
	8. National Electrical Manufacturers Association, (NEMA).
	8. National Electrical Manufacturers Association, (NEMA).
	9. National Fire Protection Association, (NFPA).
	9. National Fire Protection Association, (NFPA).
	a. NFPA 79 – Electrical Standard for Industrial Machinery.
	a. NFPA 79 – Electrical Standard for Industrial Machinery.
	b. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.
	b. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

	10. Occupational Safety and Health Administration, (OSHA).
	10. Occupational Safety and Health Administration, (OSHA).
	11. Underwriters Laboratories Inc., (UL).
	11. Underwriters Laboratories Inc., (UL).
	a. UL 181 – Factory-Made Air Ducts and Air Connectors.
	a. UL 181 – Factory-Made Air Ducts and Air Connectors.
	b. UL 268A – Smoke Detectors for Duct Application.
	b. UL 268A – Smoke Detectors for Duct Application.
	c. UL 555 – Fire Dampers.
	c. UL 555 – Fire Dampers.
	d. UL 873 – Temperature-Indicating and -Regulating Equipment.
	d. UL 873 – Temperature-Indicating and -Regulating Equipment.
	e. UL 1449 – Surge Protective Devices.
	e. UL 1449 – Surge Protective Devices.
	f. UL 1995 – Heating and Cooling Equipment.
	f. UL 1995 – Heating and Cooling Equipment.
	g. UL 2075 – Gas and Vapor Detectors and Sensors.
	g. UL 2075 – Gas and Vapor Detectors and Sensors.



	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	A. General:
	A. General:
	1. The automatic temperature control system shall be furnished by a single supplier who shall assume unit responsibility for providing a complete and integrated system.
	1. The automatic temperature control system shall be furnished by a single supplier who shall assume unit responsibility for providing a complete and integrated system.
	2. All equipment, components and materials required shall be furnished by the single supplier who shall assume the responsibility for adequacy, performance and configuration of all items.
	2. All equipment, components and materials required shall be furnished by the single supplier who shall assume the responsibility for adequacy, performance and configuration of all items.
	3. All materials, equipment and installation shall be in strict accordance with requirements of Division 26, Electrical.
	3. All materials, equipment and installation shall be in strict accordance with requirements of Division 26, Electrical.

	B. Supplier’s Qualifications:
	B. Supplier’s Qualifications:
	1. Supplier shall have a minimum of five years experience in producing substantially similar equipment and shall show evidence of at least five installations in satisfactory operation.
	1. Supplier shall have a minimum of five years experience in producing substantially similar equipment and shall show evidence of at least five installations in satisfactory operation.

	C. Component Supply and Compatibility:
	C. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single Supplier.
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single Supplier.
	2. The Supplier shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	2. The Supplier shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	2. The Supplier shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the Supplier.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the Supplier.

	D. Requirements of Regulatory Agencies:  Comply with the applicable provisions and recommendations of the following, except as otherwise shown or specified.
	D. Requirements of Regulatory Agencies:  Comply with the applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. Underwriters Laboratories Inc., (UL).
	1. Underwriters Laboratories Inc., (UL).
	2. National Fire Protection Association, (NFPA).
	2. National Fire Protection Association, (NFPA).
	3. Local and State Building Codes and Ordinances.
	3. Local and State Building Codes and Ordinances.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.
	4. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4   SUBMITTALS
	1.4   SUBMITTALS
	A. Shop Drawings:  Submit the following:
	A. Shop Drawings:  Submit the following:
	1. All items of equipment furnished under this section.
	1. All items of equipment furnished under this section.
	2. Control schematics conforming to IEEE 315 standards.  Complete control schematic and point to point internal and external wiring diagrams.  Separate control schematics shall be provided for each panel.
	2. Control schematics conforming to IEEE 315 standards.  Complete control schematic and point to point internal and external wiring diagrams.  Separate control schematics shall be provided for each panel.
	3. Manufacturer's literature, illustrations, specifications, engineering data, and catalog cuts.
	3. Manufacturer's literature, illustrations, specifications, engineering data, and catalog cuts.
	4. Sequence of operation description.
	4. Sequence of operation description.
	5. Graphics and plans showing equipment layout for control panels.
	5. Graphics and plans showing equipment layout for control panels.
	6. All devices submitted shall be cross-referenced and labeled with project designations.
	6. All devices submitted shall be cross-referenced and labeled with project designations.

	B. Written confirmation that control systems will be fully compatible and interface properly with all equipment, control components and software furnished under this Section and other Sections.
	B. Written confirmation that control systems will be fully compatible and interface properly with all equipment, control components and software furnished under this Section and other Sections.
	C. Test Reports:
	C. Test Reports:
	1. Submit factory test reports.
	1. Submit factory test reports.
	2. Submit field test reports.
	2. Submit field test reports.

	D. Operation and Maintenance Manuals:
	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	E. Record Drawings:
	E. Record Drawings:
	1. Contractor and supplier shall revise all automatic temperature control system working drawings, submittals, and software documentation to reflect as-built conditions in accordance with requirements of the Contractor Documents.
	1. Contractor and supplier shall revise all automatic temperature control system working drawings, submittals, and software documentation to reflect as-built conditions in accordance with requirements of the Contractor Documents.
	2. Provide half-size color coded line prints of wiring diagrams and any program or configuration printouts applicable to each automatic temperature control panel placed inside a clear plastic envelope and stored in the print pocket of each automatic t...
	2. Provide half-size color coded line prints of wiring diagrams and any program or configuration printouts applicable to each automatic temperature control panel placed inside a clear plastic envelope and stored in the print pocket of each automatic t...
	2. Provide half-size color coded line prints of wiring diagrams and any program or configuration printouts applicable to each automatic temperature control panel placed inside a clear plastic envelope and stored in the print pocket of each automatic t...


	1.5   DELIVERY, STORAGE AND HANDLING
	1.5   DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Automatic temperature control system equipment shall be packaged at the factory prior to shipment to protect each item from damage during shipment and storage. Containers shall be protected against impact, abrasion, corrosion, discoloration and/or ...
	2. Automatic temperature control system equipment shall be packaged at the factory prior to shipment to protect each item from damage during shipment and storage. Containers shall be protected against impact, abrasion, corrosion, discoloration and/or ...
	3. Clearly label contents of each container and provide information on the required storage conditions necessary for the equipment.
	3. Clearly label contents of each container and provide information on the required storage conditions necessary for the equipment.

	B. Storage and Protection:
	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect metal enclosures and parts and other material from corrosion and deterioration.
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect metal enclosures and parts and other material from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...



	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   system suppliers
	2.1   system suppliers
	A. The automatic temperature control system shall be furnished by a single Supplier who shall assume responsibility for providing a complete and integrated system.  The following suppliers are acceptable provided they meet the requirements of the Cont...
	A. The automatic temperature control system shall be furnished by a single Supplier who shall assume responsibility for providing a complete and integrated system.  The following suppliers are acceptable provided they meet the requirements of the Cont...
	1. Trane Company, Controls Division.
	1. Trane Company, Controls Division.
	2. Honeywell Automation and Control Solutions.
	2. Honeywell Automation and Control Solutions.
	3. Johnson Controls.
	3. Johnson Controls.
	4. TAC Americas.
	4. TAC Americas.
	5. Siemens.
	5. Siemens.
	6. Or equal.
	6. Or equal.


	2.2   general requirementS
	A. Provide all sensors and control devices required to provide the Sequence of Operations described under Paragraph 3.2, below, constructed and rated for the location in which they are installed.  Contractor shall refer to Specification Section 26 05 ...

	2.2   general requirementS
	2.2   general requirementS
	A. Provide all sensors and control devices required to provide the Sequence of Operations described under Paragraph 3.2, below, constructed and rated for the location in which they are installed.  Contractor shall refer to Specification Section 26 05 ...
	B. All sensing bulbs, capillaries and immersion sensors shall either be constructed of a non-copper corrosion resistant material or be installed in a separable stainless steel well, including all outdoor ambient sensor locations.
	B. All sensing bulbs, capillaries and immersion sensors shall either be constructed of a non-copper corrosion resistant material or be installed in a separable stainless steel well, including all outdoor ambient sensor locations.
	C. Sensors, transmitters, and control devices located in corrosive areas shall be industrial grade, heavy-duty type.
	C. Sensors, transmitters, and control devices located in corrosive areas shall be industrial grade, heavy-duty type.

	2.3   THERMOSTATS, SENSORS AND CONTROL DEVICES
	2.3   THERMOSTATS, SENSORS AND CONTROL DEVICES
	A. Type: Low Voltage Space Thermostat:
	A. Type: Low Voltage Space Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Chromalox, Model WTL.
	a. Chromalox, Model WTL.
	b. Or equal.
	b. Or equal.

	2. Conforms to UL 873.
	2. Conforms to UL 873.
	3. Rated 1 A at 24 VAC.
	3. Rated 1 A at 24 VAC.
	4. Integral thermometer.
	4. Integral thermometer.
	5. Adjustable knob with setpoint range of 40 F to 80 F.
	5. Adjustable knob with setpoint range of 40 F to 80 F.

	B. Type: Space Thermostat:
	B. Type: Space Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Model T651.
	a. Honeywell, Model T651.
	b. Or equal.
	b. Or equal.

	2. Conforms to UL 873.
	2. Conforms to UL 873.
	3. Rated 22 A at 120 VAC.
	3. Rated 22 A at 120 VAC.
	4. Integral thermometer.
	4. Integral thermometer.
	5. Adjustable knob with setpoint range of 44 F to 86 F.
	5. Adjustable knob with setpoint range of 44 F to 86 F.

	C. Type: Corrosion Resistant Space Thermostat:
	C. Type: Corrosion Resistant Space Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Chromalox, Model WCRT.
	a. Chromalox, Model WCRT.
	b. Or equal.
	b. Or equal.

	2. Conforms to UL 873.
	2. Conforms to UL 873.
	3. Rated 25 A at 120 VAC.
	3. Rated 25 A at 120 VAC.
	4. Sealed Noryl case with neoprene gasket.
	4. Sealed Noryl case with neoprene gasket.
	5. Adjustable knob with setpoint range of 40 F to 100 F.
	5. Adjustable knob with setpoint range of 40 F to 100 F.
	6. NEMA 4X enclosure.
	6. NEMA 4X enclosure.

	D. Type: Low Limit Thermostats (Freezestats):
	D. Type: Low Limit Thermostats (Freezestats):
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Model L480B.
	a. Honeywell, Model L480B.
	b. Or equal.

	2. 20-foot temperature sensing element with response to lowest temperature sensed by any one foot section of element.
	b. Or equal.
	b. Or equal.

	2. 20-foot temperature sensing element with response to lowest temperature sensed by any one foot section of element.
	3. External adjustment knob with 20 F to 60 F setpoint range.
	3. External adjustment knob with 20 F to 60 F setpoint range.
	4. Electrical rating: 10.2 A @120 VAC.
	4. Electrical rating: 10.2 A @120 VAC.
	5. Automatic reset.
	5. Automatic reset.
	6. Dustproof and moisture proof snap switch.
	6. Dustproof and moisture proof snap switch.
	7. SPST snap-action switching.
	7. SPST snap-action switching.
	8. Provide clips for mounting element inside duct.
	8. Provide clips for mounting element inside duct.

	E. Type: Corrosion Resistant Low Limit Thermostats (Freezestats):
	E. Type: Corrosion Resistant Low Limit Thermostats (Freezestats):
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Barksdale, Series THR.
	a. Barksdale, Series THR.
	b. Or equal.
	b. Or equal.

	2. 316L stainless steel bulb with 10 ft capillary.
	2. 316L stainless steel bulb with 10 ft capillary.
	3. External adjustment knob with 15 F to 140 F setpoint range.
	3. External adjustment knob with 15 F to 140 F setpoint range.
	4. Electrical rating: 22 A@120 VAC.
	4. Electrical rating: 22 A@120 VAC.
	5. SPDT snap-action switching.
	5. SPDT snap-action switching.
	6. Enclosure:
	6. Enclosure:
	a. NEMA 4X rating.
	a. NEMA 4X rating.
	b. Anodized die cast aluminum with polyurethane coating.
	b. Anodized die cast aluminum with polyurethane coating.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	F. Type: Outdoor Thermostat:
	F. Type: Outdoor Thermostat:
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Model T675A.
	a. Honeywell, Model T675A.
	b. Or equal.
	b. Or equal.

	2. Copper liquid filled bulb with capillary tube for remote mounting of sensing element.
	2. Copper liquid filled bulb with capillary tube for remote mounting of sensing element.
	3. 120 VAC.
	3. 120 VAC.
	4. Setpoint Range:  0 F to 100 F.
	4. Setpoint Range:  0 F to 100 F.
	5. Differential:  3 F to 10 F.
	5. Differential:  3 F to 10 F.
	6. Adjustable setpoint through knob on cover.
	6. Adjustable setpoint through knob on cover.
	7. Provide sunshield for sensing bulb as required.
	7. Provide sunshield for sensing bulb as required.
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	1.1
	1.1
	1.1
	1.1
	1.1
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	2.4  ENTHALPY CONTROLLERS
	2.4  ENTHALPY CONTROLLERS
	A. Solid State Enthalpy Controller and Sensors:
	A. Solid State Enthalpy Controller and Sensors:
	1. Product and Manufacturer:  Provide one of the following:
	1. Product and Manufacturer:  Provide one of the following:
	a. Honeywell, Series H705A with C7400.
	a. Honeywell, Series H705A with C7400.
	b. Or equal.
	b. Or equal.

	2. Permits use of outdoor air (free cooling) based on temperature and humidity sensors in outdoor and return air streams.
	2. Permits use of outdoor air (free cooling) based on temperature and humidity sensors in outdoor and return air streams.
	3. Controls outdoor air, return air and relief air dampers.
	3. Controls outdoor air, return air and relief air dampers.
	4. Mounting plate and wiring compartment.
	4. Mounting plate and wiring compartment.
	5. Humidity Sensing Element:  Capacitive film.
	5. Humidity Sensing Element:  Capacitive film.
	6. Temperature Sensing Element:  Thermistor.
	6. Temperature Sensing Element:  Thermistor.
	7. Switching Action:  SPDT.
	7. Switching Action:  SPDT.
	8. Temperature Ratings:  Operating ambient, -25 F to 125 F.
	9. Dial Settings:  A, B, C and D set temperature and relative humidity curves.


	2.5  DAMPER ACTUATORS
	8. Temperature Ratings:  Operating ambient, -25 F to 125 F.
	8. Temperature Ratings:  Operating ambient, -25 F to 125 F.
	9. Dial Settings:  A, B, C and D set temperature and relative humidity curves.

	2.5  DAMPER ACTUATORS
	A. Type:  Electric, Direct Coupled (over the shaft):
	A. Type:  Electric, Direct Coupled (over the shaft):
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Belimo, Model AFB/AFX Series.
	a. Belimo, Model AFB/AFX Series.
	b. Or equal.
	b. Or equal.

	2. Proportional and two position as indicated in the Sequence of Operations.
	2. Proportional and two position as indicated in the Sequence of Operations.
	3. Proportional and two position actuators.
	3. Proportional and two position actuators.
	4. Spring return where specified.
	4. Spring return where specified.
	5. V-bolt and V-shaped cradle shaft attachment.
	5. V-bolt and V-shaped cradle shaft attachment.
	6. Electronic overload or digital rotation sensing circuitry to prevent damage to actuator throughout the rotation of actuator.
	6. Electronic overload or digital rotation sensing circuitry to prevent damage to actuator throughout the rotation of actuator.
	7. Spring return actuators shall be capable of either clockwise or counterclockwise spring return operation by changing mounting orientation.
	7. Spring return actuators shall be capable of either clockwise or counterclockwise spring return operation by changing mounting orientation.
	8. Proportional actuators shall accept a 0 to 10 VDC or 0 to 20 mA DC control input and provide a 2 to 10 VDC or 4 to 20 mA DC operating range.  Proportional control through a pulse width modulating signal is acceptable. Proportional control through f...
	8. Proportional actuators shall accept a 0 to 10 VDC or 0 to 20 mA DC control input and provide a 2 to 10 VDC or 4 to 20 mA DC operating range.  Proportional control through a pulse width modulating signal is acceptable. Proportional control through f...
	9. 24 VAC/VDC actuators shall operate on Class 2 wiring and shall not require more than 10 VA for AC or more than 8 watts for DC applications.  Actuators operating on 120 VAC power shall not require more than 10 VA.
	9. 24 VAC/VDC actuators shall operate on Class 2 wiring and shall not require more than 10 VA for AC or more than 8 watts for DC applications.  Actuators operating on 120 VAC power shall not require more than 10 VA.
	10. Modulating actuators shall have an external, built in switch to allow the reversing of direction of rotation.
	10. Modulating actuators shall have an external, built in switch to allow the reversing of direction of rotation.
	11. External manual gear release with manual crank to allow manual positioning of shaft.
	11. External manual gear release with manual crank to allow manual positioning of shaft.
	12. Factory-mounted electrical cable and conduit fitting for connection to junction box.
	12. Factory-mounted electrical cable and conduit fitting for connection to junction box.
	13. Conforming to UL 873.
	13. Conforming to UL 873.
	14. Actuator shall be provided with sufficient torque to open and close the device.  Provide a minimum torque of 180-in-lb.
	14. Actuator shall be provided with sufficient torque to open and close the device.  Provide a minimum torque of 180-in-lb.
	15. 120 VAC or 24 VDC.
	15. 120 VAC or 24 VDC.
	16. NEMA Type 2 housing.
	16. NEMA Type 2 housing.
	17. Accessories:
	17. Accessories:
	a. Linkage kit.
	a. Linkage kit.
	b. Mounting bracket.
	b. Mounting bracket.
	c. Auxiliary switches.
	c. Auxiliary switches.
	d. Provide NEMA 4X 304 SS enclosure in all corrosive atmospheres.
	d. Provide NEMA 4X 304 SS enclosure in all corrosive atmospheres.
	a.
	a.
	e. Limit switches.
	e. Limit switches.
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	2.6  DIFFERENTIAL PRESSURE SWITCH
	2.6  DIFFERENTIAL PRESSURE SWITCH
	A. Type:  Diaphragm activated
	A. Type:  Diaphragm activated
	1. Products and Manufacturers:  Provide one of the following:
	a. Dwyer Instruments, Inc., Series 1900.
	b. Dwyer Instruments, Inc., Series 1950 for NFPA Class 1, Division 1 or 2 areas.

	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Dwyer Instruments, Inc., Series 1900.
	b. Dwyer Instruments, Inc., Series 1950 for NFPA Class 1, Division 1 or 2 areas.
	c. Or equal.
	c. Or equal.

	2. Application:  to provide differential pressure measurement and indication across filter sections mounted in air handling units.
	2. Application:  to provide differential pressure measurement and indication across filter sections mounted in air handling units.
	3. NEMA 7 or NEMA 4 rated depending on room classification.
	3. NEMA 7 or NEMA 4 rated depending on room classification.
	4. Temperature limits:  -30 F to 110 F for dry air or gas.
	4. Temperature limits:  -30 F to 110 F for dry air or gas.
	5. Maximum surge pressure: 25 psig.
	5. Maximum surge pressure: 25 psig.
	6. Rated pressure:  10 psig.
	6. Rated pressure:  10 psig.
	7. Pressure connections:  1/8-inch NPT.
	7. Pressure connections:  1/8-inch NPT.
	8. Electrical rating:  15 amps, 120-480 V, 60 Hz. AC resistive 1/8 HP @ 125 V, 1/4 HP @ 250 V, 60 Hz. AC.
	8. Electrical rating:  15 amps, 120-480 V, 60 Hz. AC resistive 1/8 HP @ 125 V, 1/4 HP @ 250 V, 60 Hz. AC.
	9. Wiring connections:  3 screw type, common, normally open and normally closed.
	9. Wiring connections:  3 screw type, common, normally open and normally closed.
	10. Set point adjustment:  screw type with enclosed scale.
	10. Set point adjustment:  screw type with enclosed scale.
	11. Operating range:  0.20 to 1.0 inches W.C.
	11. Operating range:  0.20 to 1.0 inches W.C.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.7   STATIC PRESSURE sensoR AND TRANSMITTER
	2.7   STATIC PRESSURE sensoR AND TRANSMITTER
	A. Application:  Proportional control of supply and return fan to maintain constant static pressure in supply air ductwork.
	A. Application:  Proportional control of supply and return fan to maintain constant static pressure in supply air ductwork.
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Honeywell, Series P7640.
	a. Honeywell, Series P7640.
	b. Or equal.
	b. Or equal.

	2. Static Pressure Setpoint:  Adjustable 0 to 5 inches W.C.
	2. Static Pressure Setpoint:  Adjustable 0 to 5 inches W.C.
	3. Accuracy:  ±1% of full scale.
	3. Accuracy:  ±1% of full scale.
	4. Field selectable outputs:  0-5 VDC, 0-10 VDC, and 4-20 mA.
	4. Field selectable outputs:  0-5 VDC, 0-10 VDC, and 4-20 mA.
	5. Overpressure ratings:  3 psi proof and 5 psi burst.
	5. Overpressure ratings:  3 psi proof and 5 psi burst.
	6. Zeroing capabilities by pushbutton or digital input.
	6. Zeroing capabilities by pushbutton or digital input.
	7. LCD display for pressure indication.
	7. LCD display for pressure indication.
	8. Attachable duct pressure pick-up probe.
	8. Attachable duct pressure pick-up probe.
	9. 24 VAC.
	9. 24 VAC.


	2.8   air flow switchES
	2.8   air flow switchES
	A. Type: Vane operated.
	A. Type: Vane operated.
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Dwyer Instruments, Inc., Series V4.
	a. Dwyer Instruments, Inc., Series V4.
	b. Or equal.
	b. Or equal.

	2. Electrical Rating: 10A @ 125/250 VAC.
	2. Electrical Rating: 10A @ 125/250 VAC.
	3. SPDT snap-action switching.
	3. SPDT snap-action switching.
	4. UL Listed.
	4. UL Listed.
	5. 316 stainless steel vane and body.
	5. 316 stainless steel vane and body.
	6. Fabricated 316 stainless steel mounting plate or flange mount to accommodate vane size.
	6. Fabricated 316 stainless steel mounting plate or flange mount to accommodate vane size.
	7. NEMA 7 and NEMA 4 rated.


	2.9   COMBINATION GAS DETECTORS
	7. NEMA 7 and NEMA 4 rated.
	7. NEMA 7 and NEMA 4 rated.

	2.9   COMBINATION GAS DETECTORS
	A. Type: Combination Carbon Monoxide and Nitrogen Dioxide Detector.
	A. Type: Combination Carbon Monoxide and Nitrogen Dioxide Detector.
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. Critical Environment Technologies, Model MAC Mini Controllers.
	a. Critical Environment Technologies, Model MAC Mini Controllers.
	b. Brasch Manufacturing Company, Model GSE-NCM.
	b. Brasch Manufacturing Company, Model GSE-NCM.
	c. Or equal.
	c. Or equal.

	2. Unit shall contain an electrochemical carbon monoxide sensor with temperature compensation circuits and an electrochemical nitrogen dioxide sensor.
	2. Unit shall contain an electrochemical carbon monoxide sensor with temperature compensation circuits and an electrochemical nitrogen dioxide sensor.
	3. Unit shall be a UL listed unit containing control and sensor boards conforming to UL 2075.
	3. Unit shall be a UL listed unit containing control and sensor boards conforming to UL 2075.
	4. Unit shall be protected against static discharge, excessive electrical noise, and tested for safety in accordance with UL 2075.
	4. Unit shall be protected against static discharge, excessive electrical noise, and tested for safety in accordance with UL 2075.
	5. NEMA 4X enclosure with sensor module protected from damage inside the enclosure and the cover shall contain screened openings to allow proper sensing.
	5. NEMA 4X enclosure with sensor module protected from damage inside the enclosure and the cover shall contain screened openings to allow proper sensing.
	6. Unit shall be provided with digital display for continually displaying current carbon monoxide and nitrogen dioxide levels.
	6. Unit shall be provided with digital display for continually displaying current carbon monoxide and nitrogen dioxide levels.
	7. Unit shall be powered by 24 VAC.
	7. Unit shall be powered by 24 VAC.
	8. Overcurrent Protection:
	8. Overcurrent Protection:
	a. Power supply shall be fuse rated for 0.400A at 250 VAC for 24 VAC operation.
	a. Power supply shall be fuse rated for 0.400A at 250 VAC for 24 VAC operation.
	b. Output relay shall have a fuse rated for 5A at 250 VAC.
	b. Output relay shall have a fuse rated for 5A at 250 VAC.
	c. Fuses shall be of time-lag type.
	c. Fuses shall be of time-lag type.

	9. Controls:
	9. Controls:
	a. Unit shall be provided with low and high alert relays capable of being configured in field to operate a two speed fan.  Relays shall be suitable for connection to 24 VAC, 24 VA inductive circuits.
	a. Unit shall be provided with low and high alert relays capable of being configured in field to operate a two speed fan.  Relays shall be suitable for connection to 24 VAC, 24 VA inductive circuits.
	b. Switches shall be provided for field adjustment of the gas detection level for the low-alert and high-alert, and of the ON/OFF time delay for the low-alert and high-alert.  Selectable carbon monoxide detection levels shall range from 20 to 55 ppm a...
	b. Switches shall be provided for field adjustment of the gas detection level for the low-alert and high-alert, and of the ON/OFF time delay for the low-alert and high-alert.  Selectable carbon monoxide detection levels shall range from 20 to 55 ppm a...
	c. Unit shall be provided with a reset push button on the front of the enclosure to silence the internal alarm.  The alarm circuit shall become active again once the unit is no longer at alarm levels.
	c. Unit shall be provided with a reset push button on the front of the enclosure to silence the internal alarm.  The alarm circuit shall become active again once the unit is no longer at alarm levels.



	2.10   VAV MODULATING ZONE CONTROL SYSTEM
	2.10   VAV MODULATING ZONE CONTROL SYSTEM
	A. Building automation System:
	A. Building automation System:
	1. Complete building automation system to coordinate HVAC equipment and provides simplified user control:
	1. Complete building automation system to coordinate HVAC equipment and provides simplified user control:
	a. Product and Manufacturer:  Provide one of the following:
	a. Product and Manufacturer:  Provide one of the following:
	1) Trane Company, Tracer SC.
	1) Trane Company, Tracer SC.
	2) TAC Americas.
	2) TAC Americas.
	3) Or equal.

	b. System Controller Panel and DDC System:
	1) Architecture/Communication
	3) Or equal.
	3) Or equal.

	b. System Controller Panel and DDC System:
	1) Architecture/Communication
	a) System shall be comprised of a high speed Ethernet network utilizing BACnet/IP communications between System Controllers and Workstations.  Communications between System Controllers and sub-networks of Custom Application Controllers and/or Applicat...
	a) System shall be comprised of a high speed Ethernet network utilizing BACnet/IP communications between System Controllers and Workstations.  Communications between System Controllers and sub-networks of Custom Application Controllers and/or Applicat...
	(1) Each System Controller shall perform communications to a network of Custom Application and Application Specific Controllers using BACnet/Zigbee (802.15.4), BACnet/MSTP (RS485), or as defined by the BACnet standard.
	(1) Each System Controller shall perform communications to a network of Custom Application and Application Specific Controllers using BACnet/Zigbee (802.15.4), BACnet/MSTP (RS485), or as defined by the BACnet standard.
	(2) Each System Controller shall function as a BACnet Router to each unit controller providing a unique BACnet Device ID for all BACnet/MSTP controllers within the system.
	(2) Each System Controller shall function as a BACnet Router to each unit controller providing a unique BACnet Device ID for all BACnet/MSTP controllers within the system.

	b) All values within the system – contained in both the system and unit controllers - (i.e. Schedules, Data Logs, Points, Application Variables, Custom Program Variables) shall be readable and controllable (where appropriate) by any System Controller ...
	b) All values within the system – contained in both the system and unit controllers - (i.e. Schedules, Data Logs, Points, Application Variables, Custom Program Variables) shall be readable and controllable (where appropriate) by any System Controller ...

	2) Operator Interface
	2) Operator Interface
	a) Operator Interface
	a) Operator Interface
	(1) Theoperator interface shall be accessible via a web browser without requiring any “plug-ins” (i.e. JAVA Runtime Environment (JRE), Adobe Flash).
	(1) Theoperator interface shall be accessible via a web browser without requiring any “plug-ins” (i.e. JAVA Runtime Environment (JRE), Adobe Flash).
	(2) The operator interface shall be compatible with the most current revisions of common internet web browsers.
	(2) The operator interface shall be compatible with the most current revisions of common internet web browsers.
	(3) operator interface shall be compatible with most current versions of mobile web browsers.
	(3) operator interface shall be compatible with most current versions of mobile web browsers.
	(4) The operator interface shall be accessible via the touch screen on the system controller panel as described herein.
	(4) The operator interface shall be accessible via the touch screen on the system controller panel as described herein.

	b) System Security
	b) System Security
	(1)  Each operator shall be required to login to the system with a user name and password in order to view, edit, add, or delete data
	(1)  Each operator shall be required to login to the system with a user name and password in order to view, edit, add, or delete data
	(2)  User Profiles shall restrict the user to only the objects, applications, and system functions as assigned by the system administrator
	(2)  User Profiles shall restrict the user to only the objects, applications, and system functions as assigned by the system administrator
	(3)  Each operator shall be allowed to change their user password
	(3)  Each operator shall be allowed to change their user password
	(4)  The System Administrator shall be able to manage the security for all other users
	(4)  The System Administrator shall be able to manage the security for all other users
	(5)  The system shall include pre-defined “roles” that allow a system administrator to quickly assign permissions to a user.
	(5)  The system shall include pre-defined “roles” that allow a system administrator to quickly assign permissions to a user.
	(6)  User logon/logoff attempts shall be recorded.
	(7) The system shall protect itself from unauthorized use by automatically logging off following the last keystroke.  The delay time shall be user definable.
	(6)  User logon/logoff attempts shall be recorded.
	(6)  User logon/logoff attempts shall be recorded.
	(7) The system shall protect itself from unauthorized use by automatically logging off following the last keystroke.  The delay time shall be user definable.
	(8) All system security data shall be stored in an encrypted format.
	(8) All system security data shall be stored in an encrypted format.

	c) Database
	c) Database
	(1)  Database Save. A system operator with the proper password clearance shall be able to archive the database on the designated operator interface PC.
	(1)  Database Save. A system operator with the proper password clearance shall be able to archive the database on the designated operator interface PC.
	(2)  Database Restore.  The system operator shall also be able to clear a panel database and manually initiate a download of a specified database to any panel in the system.
	(2)  Database Restore.  The system operator shall also be able to clear a panel database and manually initiate a download of a specified database to any panel in the system.

	d)  On-Line Help and Training
	d)  On-Line Help and Training
	(1) Provide a context sensitive, on line help system to assist the operator in operation and configuration of the system.
	(1) Provide a context sensitive, on line help system to assist the operator in operation and configuration of the system.
	(2) On-line help shall be available for all system functions and shall provide the relevant data for each particular screen
	(2) On-line help shall be available for all system functions and shall provide the relevant data for each particular screen

	e)  System Diagnostics
	e)  System Diagnostics
	(1) The system shall automatically monitor the operation of all network connections, building management panels, and controllers.
	(1) The system shall automatically monitor the operation of all network connections, building management panels, and controllers.
	(2) The failure of any device shall be annunciated to the operators.
	(2) The failure of any device shall be annunciated to the operators.

	f) Equipment & Application Pages
	f) Equipment & Application Pages
	(1) The operator interface shall include standard pages for all equipment and applications.  These pages shall allow an operator to obtain information relevant to the operation of the equipment and/or application, including:
	(1) The operator interface shall include standard pages for all equipment and applications.  These pages shall allow an operator to obtain information relevant to the operation of the equipment and/or application, including:
	(a)  Animated Equipment Graphics for each major piece of equipment and floor plan in the System.  This includes:
	(a)  Animated Equipment Graphics for each major piece of equipment and floor plan in the System.  This includes:
	(b)  Each air handler, VAV terminal, and fan.  These graphics shall show all points dynamically as shown and specified.
	(b)  Each air handler, VAV terminal, and fan.  These graphics shall show all points dynamically as shown and specified.
	(c) Animation capabilities shall include the ability to show a sequence of images reflecting the position of analog outputs, such as valve or damper positions. Graphics shall be capable of launching other web pages.
	(c) Animation capabilities shall include the ability to show a sequence of images reflecting the position of analog outputs, such as valve or damper positions. Graphics shall be capable of launching other web pages.

	(2)  Alarms relevant to the equipment or application without requiring a user to navigate to an alarm page and perform a filter.
	(2)  Alarms relevant to the equipment or application without requiring a user to navigate to an alarm page and perform a filter.
	(3) Historical Data (As defined in Data Log section below) for the equipment or application without requiring a user to navigate to a Data Log page and perform a filter.
	(3) Historical Data (As defined in Data Log section below) for the equipment or application without requiring a user to navigate to a Data Log page and perform a filter.

	g)  System Graphics. Operator interface shall be graphically based and shall include at least one graphic per piece of equipment or occupied zone, graphics for each chilled water and hot water system, and graphics that summarize conditions on each flo...
	g)  System Graphics. Operator interface shall be graphically based and shall include at least one graphic per piece of equipment or occupied zone, graphics for each chilled water and hot water system, and graphics that summarize conditions on each flo...
	(1)  Functionality. Graphics shall allow operator to monitor system status, to view a summary of the most important data for each controlled zone or piece of equipment, to use point and-click navigation between zones or equipment, and to edit set poin...
	(1)  Functionality. Graphics shall allow operator to monitor system status, to view a summary of the most important data for each controlled zone or piece of equipment, to use point and-click navigation between zones or equipment, and to edit set poin...
	(2) Graphic imagery – graphics shall use 3D images for all standard and custom graphics.  The only allowable exceptions will be photo images, maps, schematic drawings, and selected floor plans.
	(2) Graphic imagery – graphics shall use 3D images for all standard and custom graphics.  The only allowable exceptions will be photo images, maps, schematic drawings, and selected floor plans.
	(3) Animation. Graphics shall be able to animate by displaying different Image lies for changed object status.
	(3) Animation. Graphics shall be able to animate by displaying different Image lies for changed object status.
	(4) Alarm Indication. Indicate areas or equipment in an alarm condition using color or other visual indicator.
	(4) Alarm Indication. Indicate areas or equipment in an alarm condition using color or other visual indicator.
	(5) Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible with World Wide Web Consortium browser standards. Web graphic format shall require no...
	(5) Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG, PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible with World Wide Web Consortium browser standards. Web graphic format shall require no...

	h) Custom Graphics
	h) Custom Graphics
	(1)  The operator interface shall be capable of displaying custom graphics in order to convey the status of the facility to its operators
	(1)  The operator interface shall be capable of displaying custom graphics in order to convey the status of the facility to its operators
	(2)  Graphical Navigation. The operator interface shall provide dynamic color graphics of building areas, systems and equipment
	(2)  Graphical Navigation. The operator interface shall provide dynamic color graphics of building areas, systems and equipment
	(3)  Graphical Data Visualization.  The operator interface shall support dynamic points including analog and binary values, dynamic text, static text, and animation files
	(3)  Graphical Data Visualization.  The operator interface shall support dynamic points including analog and binary values, dynamic text, static text, and animation files
	(4)  Custom background images. Custom background images shall be created with the use of commonly available graphics packages such as Adobe Photoshop. The graphics generation package shall create and modify graphics that are saved in industry standard...
	(4)  Custom background images. Custom background images shall be created with the use of commonly available graphics packages such as Adobe Photoshop. The graphics generation package shall create and modify graphics that are saved in industry standard...

	i) Graphics Library
	i) Graphics Library
	(1) Furnish a library of standard HVAC equipment such as chillers, air handlers, terminals, fan coils, unit ventilators, rooftop units, and VAV boxes, in 3-dimensional graphic depictions. The library shall be furnished in a file format compatible with...
	(1) Furnish a library of standard HVAC equipment such as chillers, air handlers, terminals, fan coils, unit ventilators, rooftop units, and VAV boxes, in 3-dimensional graphic depictions. The library shall be furnished in a file format compatible with...

	j) Manual Control and Override
	j) Manual Control and Override
	(1) Point Control.  Provide a method for a user to view, override, and edit if applicable, the status of any object and property in the system.  The point status shall be available by menu, on graphics or through custom programs.
	(1) Point Control.  Provide a method for a user to view, override, and edit if applicable, the status of any object and property in the system.  The point status shall be available by menu, on graphics or through custom programs.
	(1) Point Control.  Provide a method for a user to view, override, and edit if applicable, the status of any object and property in the system.  The point status shall be available by menu, on graphics or through custom programs.
	(2) Temporary Overrides.  The user shall be able to perform a temporary override wherever an override is allowed, automatically removing the override after a specified period of time.
	(2) Temporary Overrides.  The user shall be able to perform a temporary override wherever an override is allowed, automatically removing the override after a specified period of time.
	(3) Override Owners.  The system shall convey to the user the owner of each override for all priorities that an override exists.
	(3) Override Owners.  The system shall convey to the user the owner of each override for all priorities that an override exists.
	(4) Provide a specific icon to show timed override or operator override, when a point, unit controller or application has been overridden manually.
	(4) Provide a specific icon to show timed override or operator override, when a point, unit controller or application has been overridden manually.

	k) Engineering Units
	k) Engineering Units
	(1)  Allow for selection of the desired engineering units (i.e. Inch pound or SI) in the system.
	(1)  Allow for selection of the desired engineering units (i.e. Inch pound or SI) in the system.
	(2)  Unit selection shall be able to be customized by locality to select the desired units for each measurement
	(2)  Unit selection shall be able to be customized by locality to select the desired units for each measurement
	(3)  Engineering units on this project shall be IP
	(3)  Engineering units on this project shall be IP

	l)  Scheduling.  A user shall be able to perform the following tasks utilizing the operator interface:
	l)  Scheduling.  A user shall be able to perform the following tasks utilizing the operator interface:
	(1)  Create a new schedule, defining the default values, events and membership.
	(1)  Create a new schedule, defining the default values, events and membership.
	(2)  Create exceptions to a schedule for any given day.
	(2)  Create exceptions to a schedule for any given day.
	(3)  Apply an exception that spans a single day or multiple days.
	(3)  Apply an exception that spans a single day or multiple days.
	(4)  View a schedule by day, week and month.
	(4)  View a schedule by day, week and month.
	(5)  Exception schedules and holidays shall be shown clearly on the calendar.
	(5)  Exception schedules and holidays shall be shown clearly on the calendar.
	(6) Modify the schedule events, members and exceptions.
	(6) Modify the schedule events, members and exceptions.

	m) Data Logs
	m) Data Logs
	(1)  Data Logs Definition
	(1)  Data Logs Definition
	(a) The operator interface shall allow a user with the appropriate security permissions to define a Data Log for any data in the system.
	(a) The operator interface shall allow a user with the appropriate security permissions to define a Data Log for any data in the system.
	(b) The operator interface shall allow a user to define any Data Log options as described in the Application and Control Software section.
	(b) The operator interface shall allow a user to define any Data Log options as described in the Application and Control Software section.

	(2) Data Log Viewer
	(2) Data Log Viewer
	(a) The operator interface shall allow Data Log data to be viewed and printed.
	(a) The operator interface shall allow Data Log data to be viewed and printed.
	(b) The operator interface shall allow a user to view Data Log data in a text-based format (time –stamp/value).
	(b) The operator interface shall allow a user to view Data Log data in a text-based format (time –stamp/value).
	(c) The operator shall be able to view the data collected by a Data Log in a graphical chart in the operator interface.
	(c) The operator shall be able to view the data collected by a Data Log in a graphical chart in the operator interface.
	(d) Data Log viewing capabilities shall include the ability to show a minimum of 5 points on a chart.
	(d) Data Log viewing capabilities shall include the ability to show a minimum of 5 points on a chart.
	(e) Each data point data line shall be displayed as a unique color.
	(f) The operator shall be able to specify the duration of historical data to view by scrolling and zooming.
	(e) Each data point data line shall be displayed as a unique color.
	(e) Each data point data line shall be displayed as a unique color.
	(f) The operator shall be able to specify the duration of historical data to view by scrolling and zooming.
	(g) The system shall provide a graphical trace display of the associated time stamp and value for any selected point along the x-axis.
	(g) The system shall provide a graphical trace display of the associated time stamp and value for any selected point along the x-axis.

	(3) Export Data Logs
	(3) Export Data Logs
	(a) The operator interface shall allow a user to export Data Log data in CSV or PDF format for use by other industry standard word processing and spreadsheet packages.
	(a) The operator interface shall allow a user to export Data Log data in CSV or PDF format for use by other industry standard word processing and spreadsheet packages.


	n) Alarm/Event Notification
	n) Alarm/Event Notification
	(1)  An operator shall be notified of new alarms/events as they occur while navigating through any part of the system via an alarm icon.
	(1)  An operator shall be notified of new alarms/events as they occur while navigating through any part of the system via an alarm icon.
	(2)  Alarm/Event Log.  The operator shall be able to view all logged system alarms/events from any operator interface.
	(2)  Alarm/Event Log.  The operator shall be able to view all logged system alarms/events from any operator interface.
	(a)  The operator shall be able to sort and filter alarms from events. Alarms shall be sorted in a minimum of 4 categories based on severity.
	(a)  The operator shall be able to sort and filter alarms from events. Alarms shall be sorted in a minimum of 4 categories based on severity.
	(b)  Alarm/event messages shall use full language, easily recognized descriptors.
	(b)  Alarm/event messages shall use full language, easily recognized descriptors.
	(c)   An operator with the proper security level may acknowledge and clear alarms/events.
	(c)   An operator with the proper security level may acknowledge and clear alarms/events.
	(d)  All alarms/events that have not been cleared by the operator shall be stored by the building controller.
	(d)  All alarms/events that have not been cleared by the operator shall be stored by the building controller.
	(e)  The alarm/event log shall include a comment field for each alarm/event that allows a user to add specific comments associated with any alarm.
	(e)  The alarm/event log shall include a comment field for each alarm/event that allows a user to add specific comments associated with any alarm.

	(3) Alarm Processing
	(3) Alarm Processing
	(a)  The operator shall be able to configure any object in the system to generate an alarm when transitioning in and out of a normal state.
	(a)  The operator shall be able to configure any object in the system to generate an alarm when transitioning in and out of a normal state.
	(b)  The operator shall be able to configure the alarm limits, warning limits, states, and reactions for each object in the system.
	(b)  The operator shall be able to configure the alarm limits, warning limits, states, and reactions for each object in the system.


	o) Reports and Logs
	o) Reports and Logs
	(1)  The operator interface shall provide a reporting package that allows the operator to select reports
	(1)  The operator interface shall provide a reporting package that allows the operator to select reports
	(2)  The operator interface shall provide the ability to schedule reports to run at specified intervals of time
	(2)  The operator interface shall provide the ability to schedule reports to run at specified intervals of time
	(3)  The operator interface shall allow a user to export reports and logs from the building controller in a format that is readily accessible by other standard software applications including spreadsheets and word processing. Acceptable formats include:
	(3)  The operator interface shall allow a user to export reports and logs from the building controller in a format that is readily accessible by other standard software applications including spreadsheets and word processing. Acceptable formats include:
	(a)  CSV, HTML, XML, PDF

	(4)  Reports and logs shall be readily printed to the system printer.
	(a)  CSV, HTML, XML, PDF
	(a)  CSV, HTML, XML, PDF

	(4)  Reports and logs shall be readily printed to the system printer.
	(5)  Provide a means to list and access the last 10 reports viewed by the user.
	(5)  Provide a means to list and access the last 10 reports viewed by the user.
	(6) The following standard reports shall be available without requiring a user to manually configure the report:
	(6) The following standard reports shall be available without requiring a user to manually configure the report:
	(a)  All Points in Alarm Report: Provide an on demand report showing all current alarms.
	(a)  All Points in Alarm Report: Provide an on demand report showing all current alarms.
	(b)  All Points in Override Report: Provide an on demand report showing all overrides in effect.
	(b)  All Points in Override Report: Provide an on demand report showing all overrides in effect.
	(c)  Commissioning Report: Provide a one-time report that lists all equipment with the unit configuration and present operation.
	(c)  Commissioning Report: Provide a one-time report that lists all equipment with the unit configuration and present operation.
	(d)  Points report: Provide a report that lists the current value of all points.
	(d)  Points report: Provide a report that lists the current value of all points.


	p) VAV Air System.  An operator shall be able to view and control (where applicable) the following parameters via the operator interface:
	p) VAV Air System.  An operator shall be able to view and control (where applicable) the following parameters via the operator interface:
	(1)  System Mode
	(1)  System Mode
	(2)  System Occupancy
	(2)  System Occupancy
	(3)  Ventilation (Outdoor air flow) setpoint
	(3)  Ventilation (Outdoor air flow) setpoint
	(4)  Ventilation (Outdoor air flow) status
	(4)  Ventilation (Outdoor air flow) status
	(5)  Air Handler Static pressure setpoint
	(5)  Air Handler Static pressure setpoint
	(6)  Air Handler Static pressure status
	(6)  Air Handler Static pressure status
	(7)  Air Handler occupancy status
	(7)  Air Handler occupancy status
	(8)  Air Handler Supply air cooling and heating set points
	(8)  Air Handler Supply air cooling and heating set points
	(9)  Air Handler minimum, maximum and nominal static pressure setpoints
	(9)  Air Handler minimum, maximum and nominal static pressure setpoints
	(10)  VAV box minimum and maximum flow
	(10)  VAV box minimum and maximum flow
	(11)  VAV box drive open and close overrides
	(11)  VAV box drive open and close overrides
	(12)  VAV box occupancy status
	(12)  VAV box occupancy status
	(13)  VAV box Airflow to space
	(13)  VAV box Airflow to space
	(14)  Average space temperature
	(14)  Average space temperature
	(15)  Minimum space temperature
	(15)  Minimum space temperature
	(16) Maximum space temperature
	(16) Maximum space temperature

	q) System Level Controller:
	q) System Level Controller:
	(1) There shall be one or more independent, standalone microprocessor based System Controllers to manage the global strategies described in Application and Control Software section.
	(1) There shall be one or more independent, standalone microprocessor based System Controllers to manage the global strategies described in Application and Control Software section.
	(2) The System Controller shall have sufficient memory to support its operating system, database, and programming requirements.
	(2) The System Controller shall have sufficient memory to support its operating system, database, and programming requirements.
	(3) The controller shall provide a USB communications port for connection to a PC.
	(3) The controller shall provide a USB communications port for connection to a PC.
	(4) The operating system of the Controller shall manage the input and output communications signals to allow distributed controllers to share real and virtual point information and allow central monitoring and alarms.
	(4) The operating system of the Controller shall manage the input and output communications signals to allow distributed controllers to share real and virtual point information and allow central monitoring and alarms.
	(4) The operating system of the Controller shall manage the input and output communications signals to allow distributed controllers to share real and virtual point information and allow central monitoring and alarms.
	(5) All System Controllers shall have a real time clock.
	(5) All System Controllers shall have a real time clock.
	(6) Data shall be shared between networked System Controllers.
	(6) Data shall be shared between networked System Controllers.
	(7) Memory.  The System Controller shall maintain all BIOS and programming information indefinitely without power to the System controller.
	(7) Memory.  The System Controller shall maintain all BIOS and programming information indefinitely without power to the System controller.
	(8) Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal voltage rating and shall perform an orderly shut-down below 80% nominal voltage.
	(8) Immunity to power and noise.  Controller shall be able to operate at 90% to 110% of nominal voltage rating and shall perform an orderly shut-down below 80% nominal voltage.
	(9) Capable of being web enabled and accessible from any device with a web browser.
	(9) Capable of being web enabled and accessible from any device with a web browser.
	(10) Based on an open standard platform providing the ability to integrate new and existing equipment.
	(10) Based on an open standard platform providing the ability to integrate new and existing equipment.
	(11) Natively communicates with BACnet and LonTalk controllers.
	(11) Natively communicates with BACnet and LonTalk controllers.
	(12) Listed as a BACnet Building Controller by BACnet Test Labs.
	(12) Listed as a BACnet Building Controller by BACnet Test Labs.
	(13) Factory programmed and tested applications designed to work with factory mounted unit controllers.
	(13) Factory programmed and tested applications designed to work with factory mounted unit controllers.
	(a) Includes Variable Air Systems (VAS) that coordinates control of air handlers, rooftop units and variable volume terminal units.
	(a) Includes Variable Air Systems (VAS) that coordinates control of air handlers, rooftop units and variable volume terminal units.
	(b) Includes tools to help manage tasks including but not limited to:
	(b) Includes tools to help manage tasks including but not limited to:
	(c) Determining Heat/Cool mode for changeover system
	(c) Determining Heat/Cool mode for changeover system
	(d) Coordinating air handling unit and VAV box operation.
	(d) Coordinating air handling unit and VAV box operation.
	(e) Commissioning VAV boxes.
	(e) Commissioning VAV boxes.
	(f) Scheduling common spaces.
	(f) Scheduling common spaces.
	(g) Optimizing ventilation.
	(g) Optimizing ventilation.
	(h) Optimizing duct static pressure.
	(h) Optimizing duct static pressure.

	(14) Graphical programming application that can be used to customize control for a given facility.
	(14) Graphical programming application that can be used to customize control for a given facility.
	(a) Product and Manufacturer: Trane Company, Tracer SC System Controller. Or equal.
	(a) Product and Manufacturer: Trane Company, Tracer SC System Controller. Or equal.


	r) Multi-Purpose Controller (Unit Controller):
	r) Multi-Purpose Controller (Unit Controller):
	(1) Programmable field installed device designed to control rooftop units, air handling units, cooling towers and other HVAC related equipment.
	(1) Programmable field installed device designed to control rooftop units, air handling units, cooling towers and other HVAC related equipment.
	(a) Open standard BACnet MS/TP, IP protocol.
	(a) Open standard BACnet MS/TP, IP protocol.
	(b) Supports 3 weekly schedules.
	(b) Supports 3 weekly schedules.
	(c) Custom data graphs
	(c) Custom data graphs
	(d) Factory programs available.
	(d) Factory programs available.
	(e) Programmable for flexibility to meet unique sequence and hardware needs.
	(e) Programmable for flexibility to meet unique sequence and hardware needs.
	(f) Expandable to 120 hardware terminations.
	(g) Touch screen display with 7” WVGA screen.
	(h) Product and Manufacturer: Trane Company, Tracer UC600. Or equal.
	(f) Expandable to 120 hardware terminations.
	(f) Expandable to 120 hardware terminations.
	(g) Touch screen display with 7” WVGA screen.
	(h) Product and Manufacturer: Trane Company, Tracer UC600. Or equal.


	s) System Controller Panel.
	s) System Controller Panel.
	(1) Provide optional large panel with custom design as specified herein and sized as required for installation in the room identified on the plans.
	(1) Provide optional large panel with custom design as specified herein and sized as required for installation in the room identified on the plans.
	(2) Touch screen interface to be located on face of system controller panel.
	(2) Touch screen interface to be located on face of system controller panel.
	(3) Operator interface panel shall have the same features, graphics, interface configurations, etc. as a BACnet connected workstation.
	(3) Operator interface panel shall have the same features, graphics, interface configurations, etc. as a BACnet connected workstation.


	3) Application and Control Software
	3) Application and Control Software
	a) Furnish the following applications software for building and energy management. All software applications shall reside and run in the system controllers.  Editing of applications shall occur at the operator interface.
	a) Furnish the following applications software for building and energy management. All software applications shall reside and run in the system controllers.  Editing of applications shall occur at the operator interface.
	(1) Scheduling.  Provide the capability to schedule each object or group of objects in the system. Each of these schedules shall include the capability for start, stop, optimal start, optimal stop, and night economizer actions.  Each schedule may cons...
	(1) Scheduling.  Provide the capability to schedule each object or group of objects in the system. Each of these schedules shall include the capability for start, stop, optimal start, optimal stop, and night economizer actions.  Each schedule may cons...
	(2) Weekly Schedule.  Provide separate schedules for each day of the week.
	(2) Weekly Schedule.  Provide separate schedules for each day of the week.
	(3) Exception Schedules.  Provide the ability for the operator to designate any day of the year as an exception schedule.  This exception schedule shall override the standard schedule for that day.  Exception schedules may be defined up to a year in a...
	(3) Exception Schedules.  Provide the ability for the operator to designate any day of the year as an exception schedule.  This exception schedule shall override the standard schedule for that day.  Exception schedules may be defined up to a year in a...
	(4) Holiday Schedules.  Provide the capability for the operator to define up to 99 special or holiday schedules.  These schedules may be placed on the scheduling calendar and will be repeated each year.  The operator shall be able to define the length...
	(4) Holiday Schedules.  Provide the capability for the operator to define up to 99 special or holiday schedules.  These schedules may be placed on the scheduling calendar and will be repeated each year.  The operator shall be able to define the length...
	(5) Optimal Start.  The scheduling application outlined above shall support an optimal start algorithm.  This shall calculate the thermal characteristics of a zone and start the equipment prior to occupancy to achieve the desired space temperature at ...
	(5) Optimal Start.  The scheduling application outlined above shall support an optimal start algorithm.  This shall calculate the thermal characteristics of a zone and start the equipment prior to occupancy to achieve the desired space temperature at ...
	(6) Data Log Application
	(6) Data Log Application
	(a) Data Log data shall be sampled and stored on the System Controller panel and shall be capable of being archived to a BACnet Workstation for longer term storage.
	(a) Data Log data shall be sampled and stored on the System Controller panel and shall be capable of being archived to a BACnet Workstation for longer term storage.
	(b)  Data Log sample types shall include interval, start-time, and stop-time.
	(b)  Data Log sample types shall include interval, start-time, and stop-time.
	(c) Data Log intervals shall be configurable as frequently as 1 minute and as infrequently as 1 year.
	(c) Data Log intervals shall be configurable as frequently as 1 minute and as infrequently as 1 year.
	(d) Data Logs
	(d) Data Logs
	(e) The system controller shall contain Data Log information for defined key measurements for each controlled HVAC device and HVAC application.
	(e) The system controller shall contain Data Log information for defined key measurements for each controlled HVAC device and HVAC application.
	(f) The Data Logs shall monitor these parameters for a minimum of 7 days at 15 minute intervals.  The Data Logs intervals shall be user adjustable
	(f) The Data Logs shall monitor these parameters for a minimum of 7 days at 15 minute intervals.  The Data Logs intervals shall be user adjustable
	(g) The following is a list of key measurements required to be data logged: (Air Systems)
	(g) The following is a list of key measurements required to be data logged: (Air Systems)

	(7) Alarm/Event Log
	(7) Alarm/Event Log
	(a)  Any object in the system shall be configurable to generate an alarm when transitioning in and out of a normal or fault state
	(a)  Any object in the system shall be configurable to generate an alarm when transitioning in and out of a normal or fault state
	(b)  Any object in the system shall allow the alarm limits, warning limits, states, and reactions to be configured for each object in the system
	(b)  Any object in the system shall allow the alarm limits, warning limits, states, and reactions to be configured for each object in the system
	(c) An alarm/event shall be capable of triggering any of the following actions:
	(c) An alarm/event shall be capable of triggering any of the following actions:
	(d) Route the alarm/event to one or more alarm log - The alarm message shall include the name of the alarm location, the device that generated the alarm, and the alarm message itself.
	(d) Route the alarm/event to one or more alarm log - The alarm message shall include the name of the alarm location, the device that generated the alarm, and the alarm message itself.
	(e) Route an e-mail message to an operator(s)
	(e) Route an e-mail message to an operator(s)
	(f) Log a data point(s) for a period of time
	(f) Log a data point(s) for a period of time
	(g) Run a custom control program
	(g) Run a custom control program

	(8) VAV System Coordination.  Provide applications software to properly coordinate and control the VAV system to ensure equipment safety and minimize energy use.  This application shall perform the following functions:
	(8) VAV System Coordination.  Provide applications software to properly coordinate and control the VAV system to ensure equipment safety and minimize energy use.  This application shall perform the following functions:
	(a)  Startup and shutdown the air handler safely. Ensure the VAV boxes are open sufficiently when the air handler is running, to prevent damage to the ductwork and VAV boxes due to high air pressure.
	(a)  Startup and shutdown the air handler safely. Ensure the VAV boxes are open sufficiently when the air handler is running, to prevent damage to the ductwork and VAV boxes due to high air pressure.
	(b)  Calibrate VAV boxes.
	(b)  Calibrate VAV boxes.
	(c)  Fan Pressure Optimization (ASHRAE 90.1) - Minimize energy usage by controlling system static pressure to the lowest level while maintaining zone airflow requirements. System static pressure controlled to keep the “most open” zone damper between 6...
	(c)  Fan Pressure Optimization (ASHRAE 90.1) - Minimize energy usage by controlling system static pressure to the lowest level while maintaining zone airflow requirements. System static pressure controlled to keep the “most open” zone damper between 6...
	(d)  The Fan Pressure Optimization application shall have the ability to identify and display the discharge air setpoint of the air-handler and the VAV box that serves the critical zone (e.g., the zone with the most open VAV box damper). This informat...
	(d)  The Fan Pressure Optimization application shall have the ability to identify and display the discharge air setpoint of the air-handler and the VAV box that serves the critical zone (e.g., the zone with the most open VAV box damper). This informat...
	(e)  During commissioning, and with the engineer/owner, the controls contractor shall confirm the performance of Fan Pressure Optimization by conducting a field functional test that demonstrates critical zone reset.
	(e)  During commissioning, and with the engineer/owner, the controls contractor shall confirm the performance of Fan Pressure Optimization by conducting a field functional test that demonstrates critical zone reset.
	(f)  Ventilation Optimization (ASHRAE 62) – properly ventilate all spaces while minimizing operating energy costs, using measured outdoor air flow.  Dynamically calculate the system outdoor air requirement based on “real time” conditions in the spaces...
	(f)  Ventilation Optimization (ASHRAE 62) – properly ventilate all spaces while minimizing operating energy costs, using measured outdoor air flow.  Dynamically calculate the system outdoor air requirement based on “real time” conditions in the spaces...
	(f)  Ventilation Optimization (ASHRAE 62) – properly ventilate all spaces while minimizing operating energy costs, using measured outdoor air flow.  Dynamically calculate the system outdoor air requirement based on “real time” conditions in the spaces...
	(g) Demand Controlled Ventilation – the active ventilation setpoint shall modulate between the occupied ventilation and occupied standby ventilation setpoint; Reset the setpoint based on CO2 levels in the space.
	(g) Demand Controlled Ventilation – the active ventilation setpoint shall modulate between the occupied ventilation and occupied standby ventilation setpoint; Reset the setpoint based on CO2 levels in the space.

	(9) Point Control.  User shall have the option to set the update interval, minimum on/off time, event notification, custom programming on change of events.
	(9) Point Control.  User shall have the option to set the update interval, minimum on/off time, event notification, custom programming on change of events.
	(10) Timed Override.  A standard application shall be utilized to enable/disable temperature control when a user selects on/cancel at the zone sensor, operator interface, or the local operator display.  The amount of time that the override takes prece...
	(10) Timed Override.  A standard application shall be utilized to enable/disable temperature control when a user selects on/cancel at the zone sensor, operator interface, or the local operator display.  The amount of time that the override takes prece...
	(11) Anti-Short Cycling.  All binary output points shall be protected from short cycling.
	(11) Anti-Short Cycling.  All binary output points shall be protected from short cycling.





	B. VAV System:
	B. VAV System:
	1. VAV Units:
	1. VAV Units:
	a. Design Criteria:
	a. Design Criteria:
	1) Unit shall conform to the latest edition of ARI 880 standard and shall be UL 1995 certified.
	1) Unit shall conform to the latest edition of ARI 880 standard and shall be UL 1995 certified.

	b. Performance Criteria:
	b. Performance Criteria:
	1) Design conditions shall be as indicated on the Equipment Schedule.
	1) Design conditions shall be as indicated on the Equipment Schedule.
	2) Minimum performance data for each unit shall be as indicated on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	2) Minimum performance data for each unit shall be as indicated on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.

	c. Product and Manufacturer:  Provide one of the following:
	c. Product and Manufacturer:  Provide one of the following:
	1) Model VCEF, as manufactured by Trane.
	1) Model VCEF, as manufactured by Trane.
	2) Model ESV, as manufactured by Titus.
	2) Model ESV, as manufactured by Titus.
	3) Or equal.
	3) Or equal.

	d. Details of Equipment:
	d. Details of Equipment:
	1) Casing:
	1) Casing:
	a) Corrosion resistant heavy gauge (22 gauge minimum) galvanized sheet metal construction.
	a) Corrosion resistant heavy gauge (22 gauge minimum) galvanized sheet metal construction.
	b) 18 gauge galvanized steel inlet connection sized to fit standard round duct with rectangular flanged discharge connection.
	b) 18 gauge galvanized steel inlet connection sized to fit standard round duct with rectangular flanged discharge connection.
	c) Double wall construction throughout with one inch thick, 1 pound per square foot density fiberglass insulation.  Insulation shall meet UL 181 and NFPA 90A standards.
	c) Double wall construction throughout with one inch thick, 1 pound per square foot density fiberglass insulation.  Insulation shall meet UL 181 and NFPA 90A standards.

	2) Air Valve:
	2) Air Valve:
	a) Airflow shall be metered using a multiple point, averaging flow-sensing ring with balancing taps.
	b) Damper blade shall be constructed of a closed-cell foam seal that is mechanically locked between two 22 gauge galvanized steel disks.
	a) Airflow shall be metered using a multiple point, averaging flow-sensing ring with balancing taps.
	a) Airflow shall be metered using a multiple point, averaging flow-sensing ring with balancing taps.
	b) Damper blade shall be constructed of a closed-cell foam seal that is mechanically locked between two 22 gauge galvanized steel disks.
	c) Mechanical stops shall be provided to prevent over-stroking.
	c) Mechanical stops shall be provided to prevent over-stroking.
	d) Cast zinc shaft with self lubricating bearings shall be provided with damper position indicator.
	d) Cast zinc shaft with self lubricating bearings shall be provided with damper position indicator.
	e) Damper blade seats against a single rolled bead in the casing.
	e) Damper blade seats against a single rolled bead in the casing.

	3) Electric Heater:
	3) Electric Heater:
	a) Low watt density.
	a) Low watt density.
	b) Nickel-chrome resistance element.
	b) Nickel-chrome resistance element.
	c) UL approved with disc-type automatic and manual reset-type thermal safety devices.
	c) UL approved with disc-type automatic and manual reset-type thermal safety devices.
	d) Air flow safety interlock.
	d) Air flow safety interlock.
	e) Safety fuse located in the line of power to prevent power surge damage.
	e) Safety fuse located in the line of power to prevent power surge damage.
	f) Interlocking door disconnect switch on heater control panel.
	f) Interlocking door disconnect switch on heater control panel.
	g) Heater element shall be controlled by a 24V normally opened magnetic contactor(s).
	g) Heater element shall be controlled by a 24V normally opened magnetic contactor(s).
	h) Heater shall be furnished with proper internal components to allow for a single point power connection.
	h) Heater shall be furnished with proper internal components to allow for a single point power connection.



	2. VAV Unit Control Module:
	2. VAV Unit Control Module:
	a. Microprocessor-based terminal unit controller shall provide pressure independent flow control.
	a. Microprocessor-based terminal unit controller shall provide pressure independent flow control.
	b. The controller shall monitor zone temperature setpoints, zone temperature and its rate of change, supply duct air temperature using a duct temperature sensor, and valve airflow using a differential pressure signal from a pressure transducer.
	b. The controller shall monitor zone temperature setpoints, zone temperature and its rate of change, supply duct air temperature using a duct temperature sensor, and valve airflow using a differential pressure signal from a pressure transducer.
	c. Airflow shall be controlled through direct digital control to maintain the zone temperature setpoint.
	c. Airflow shall be controlled through direct digital control to maintain the zone temperature setpoint.
	d. BACnet MS/TP open standard protocol controller optimized for VAV applications.
	d. BACnet MS/TP open standard protocol controller optimized for VAV applications.
	e. Factory installed.
	e. Factory installed.
	f. VAV applications include:
	f. VAV applications include:
	1) Space temperature control.
	1) Space temperature control.
	2) Flow tracking.
	2) Flow tracking.
	3) Ventilation flow control.
	3) Ventilation flow control.

	g. Standard VAV programs available.
	g. Standard VAV programs available.
	h. Fully programmable for flexibility to meet unique sequence or hardware needs.
	h. Fully programmable for flexibility to meet unique sequence or hardware needs.
	i. Total of 14 built-in I/O points, expandable to 22 points.
	i. Total of 14 built-in I/O points, expandable to 22 points.
	j. Communications:
	j. Communications:
	1) Inherent in the controller is the ability to send and receive data from the central controller.
	1) Inherent in the controller is the ability to send and receive data from the central controller.
	2) Current unit status setpoints and setup may be monitored and/or edited via this data communications feature.
	2) Current unit status setpoints and setup may be monitored and/or edited via this data communications feature.
	3) Override commands shall be received by the unit from the central controller and used to change the criteria by which the actuator and the heat outputs are controlled.
	3) Override commands shall be received by the unit from the central controller and used to change the criteria by which the actuator and the heat outputs are controlled.
	3) Override commands shall be received by the unit from the central controller and used to change the criteria by which the actuator and the heat outputs are controlled.
	4) The following unit setpoints shall reside in the unit control module in nonvolatile memory.  These setpoints shall be editable from the communication link.
	4) The following unit setpoints shall reside in the unit control module in nonvolatile memory.  These setpoints shall be editable from the communication link.
	a) Occupied cooling temperature setpoint:  Refer to Schedule on Drawings.
	a) Occupied cooling temperature setpoint:  Refer to Schedule on Drawings.
	b) Occupied heating temperature setpoint:  Refer to Schedule on Drawings.
	b) Occupied heating temperature setpoint:  Refer to Schedule on Drawings.
	c) Unoccupied cooling temperature setpoint:  Refer to Schedule on Drawings.
	c) Unoccupied cooling temperature setpoint:  Refer to Schedule on Drawings.
	d) Unoccupied heating temperature setpoint:  Refer to Schedule on Drawings.
	d) Unoccupied heating temperature setpoint:  Refer to Schedule on Drawings.
	e) Minimum position setpoint:  20%.
	e) Minimum position setpoint:  20%.
	f) Maximum position setpoint:  100%.
	f) Maximum position setpoint:  100%.
	g) Minimum heating position setpoint:  20%.
	g) Minimum heating position setpoint:  20%.

	5) In addition to the above setpoints, the following status information shall be transmitted to the central controller.
	5) In addition to the above setpoints, the following status information shall be transmitted to the central controller.
	a) Active cooling temperature setpoint.
	a) Active cooling temperature setpoint.
	b) Active heating temperature setpoint.
	b) Active heating temperature setpoint.
	c) Current air damper position.
	c) Current air damper position.
	d) Current zone temperature.
	d) Current zone temperature.
	e) Duct air temperature.
	e) Duct air temperature.
	f) Unit heat status.
	f) Unit heat status.


	k. Product and Manufacturer: Trane Company Tracer UC210 Programmable VAV Controller. Or Equal.
	k. Product and Manufacturer: Trane Company Tracer UC210 Programmable VAV Controller. Or Equal.

	3. DDC Actuator:
	3. DDC Actuator:
	a. 24 VAC electric actuator with linkage release button.
	a. 24 VAC electric actuator with linkage release button.
	b. 35 in-lb minimum torque with a 90 second drive time.
	b. 35 in-lb minimum torque with a 90 second drive time.
	c. End stops shall be provided at fully-opened and fully-closed positions.
	c. End stops shall be provided at fully-opened and fully-closed positions.
	d. Integral magnetic clutch shall be provided to eliminate motor stall.
	d. Integral magnetic clutch shall be provided to eliminate motor stall.

	4. Digital Zone Sensors:
	4. Digital Zone Sensors:
	a. Senses space temperature and humidity through a thermistor element and a thin moisture-sensitive nylon ribbon located in the zone sensor.
	a. Senses space temperature and humidity through a thermistor element and a thin moisture-sensitive nylon ribbon located in the zone sensor.
	b. Sensor shall include a graphical LCD with LED backlight that displays the following:
	b. Sensor shall include a graphical LCD with LED backlight that displays the following:
	1) Current space temperature.
	1) Current space temperature.
	2) Current zone temperature setpoint.
	2) Current zone temperature setpoint.
	3) Outdoor air temperature (if controller is configured with outside air temperature sensor).
	3) Outdoor air temperature (if controller is configured with outside air temperature sensor).
	4) Current space humidity.
	4) Current space humidity.
	5) Outdoor air relative humidity (if controller is configured with outside air humidity sensor).
	5) Outdoor air relative humidity (if controller is configured with outside air humidity sensor).

	c. Sensor shall be equipped with pushbuttons for changing zone temperature setpoint, override for occupied/unoccupied operation, and displaying mode of operation.
	c. Sensor shall be equipped with pushbuttons for changing zone temperature setpoint, override for occupied/unoccupied operation, and displaying mode of operation.

	5. Zone Occupancy Sensors:
	a. Senses movement through a multi-cell, multi-tier lens with a maximum field of view of 360-degrees.

	5. Zone Occupancy Sensors:
	5. Zone Occupancy Sensors:
	a. Senses movement through a multi-cell, multi-tier lens with a maximum field of view of 360-degrees.
	b. Sensor shall allow the zone to shift to unoccupied setpoints when movement is not detected in the space.
	b. Sensor shall allow the zone to shift to unoccupied setpoints when movement is not detected in the space.
	c. Sensor shall have field adjustable time delay and sensitivity with time delay preset at 30-minute.
	c. Sensor shall have field adjustable time delay and sensitivity with time delay preset at 30-minute.

	6. VAV Unit Sequence of Operations:
	6. VAV Unit Sequence of Operations:
	a. The VAV unit controller continuously monitors the zone temperature against its setpoint and varies the damper position to meet zone setpoints. Airflow shall be limited by minimum and maximum position setpoints (adjustable).
	a. The VAV unit controller continuously monitors the zone temperature against its setpoint and varies the damper position to meet zone setpoints. Airflow shall be limited by minimum and maximum position setpoints (adjustable).
	b. The VAV unit controller is instructed by the central controller to operate as a heating control damper or a cooling control damper.
	b. The VAV unit controller is instructed by the central controller to operate as a heating control damper or a cooling control damper.
	c. As the zone temperature reaches the heating setpoint, the controller controls air volume to the heating minimum position setpoint. Upon a further call for heat at the heating minimum position setpoint, the electric heater shall be enabled. The heat...
	c. As the zone temperature reaches the heating setpoint, the controller controls air volume to the heating minimum position setpoint. Upon a further call for heat at the heating minimum position setpoint, the electric heater shall be enabled. The heat...
	d. The VAV unit control unit shall operate without communications via a duct temperature sensor. The unit operation will automatically switch to the duct temperature sensor if communications is lost with the central controller.
	d. The VAV unit control unit shall operate without communications via a duct temperature sensor. The unit operation will automatically switch to the duct temperature sensor if communications is lost with the central controller.
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	2.11  PANELS AND ENCLOSURES
	2.11  PANELS AND ENCLOSURES
	A. General Construction Requirements:
	A. General Construction Requirements:
	1. Contractor shall provide all electrical components and devices, support hardware, fasteners, and interconnecting wiring required to make the control panels and/or enclosures complete and operational.
	1. Contractor shall provide all electrical components and devices, support hardware, fasteners, and interconnecting wiring required to make the control panels and/or enclosures complete and operational.
	2. Contractor shall locate and install all devices and components so that connections can be easily made and that there is ample room for servicing each item.
	2. Contractor shall locate and install all devices and components so that connections can be easily made and that there is ample room for servicing each item.
	3. Components for installation on panel exterior shall be submitted for approval.
	3. Components for installation on panel exterior shall be submitted for approval.
	4. Contractor shall adequately support and restrain all devices and components mounted on or within the panel to prevent any movement.
	4. Contractor shall adequately support and restrain all devices and components mounted on or within the panel to prevent any movement.
	5. All wiring to panel connections from field instruments, devices, and other panels shall be terminated at master numbered terminal strips, unless otherwise specified.
	5. All wiring to panel connections from field instruments, devices, and other panels shall be terminated at master numbered terminal strips, unless otherwise specified.
	6. Contractor shall provide copper grounding studs for all panel equipment.
	6. Contractor shall provide copper grounding studs for all panel equipment.
	7. Contractor shall provide the following convenience accessories inside of each control panel:
	7. Contractor shall provide the following convenience accessories inside of each control panel:
	a. One 120 VAC, 20A duplex, grounding type receptacle.
	a. One 120 VAC, 20A duplex, grounding type receptacle.

	8. No device shall be mounted less than 36-inches above the operating floor level, unless otherwise specified.
	8. No device shall be mounted less than 36-inches above the operating floor level, unless otherwise specified.

	B. Identification:
	1. Contractor shall provide laminated plastic nameplates for identification of panels and components mounted thereon as follows:

	B. Identification:
	B. Identification:
	1. Contractor shall provide laminated plastic nameplates for identification of panels and components mounted thereon as follows:
	a. Nameplates shall be of 3/32-inch thick laminated phenolic type with white matte finish surface and black letter engraving.
	a. Nameplates shall be of 3/32-inch thick laminated phenolic type with white matte finish surface and black letter engraving.
	b. Panel identification nameplates to have 1/2-inch high letter engravings.
	b. Panel identification nameplates to have 1/2-inch high letter engravings.
	c. Panel mounted component (e.g., control devices, indicating lights, selector switches, etc.) identification nameplates to have 1/4-inch high letter engravings.
	c. Panel mounted component (e.g., control devices, indicating lights, selector switches, etc.) identification nameplates to have 1/4-inch high letter engravings.
	d. Nameplates shall be attached to the panel face with two stainless steel self-tapping screws.
	d. Nameplates shall be attached to the panel face with two stainless steel self-tapping screws.
	e. Nameplate engravings shall include the instrument or equipment tag number and descriptive title.
	e. Nameplate engravings shall include the instrument or equipment tag number and descriptive title.
	f. Tag all internally mounted instruments in accordance with the following requirements:
	f. Tag all internally mounted instruments in accordance with the following requirements:
	1) The identifying tag number shall be permanently etched or embossed onto a stainless steel tag which shall be fastened to the device housing with stainless steel rivets or self tapping screws of appropriate size.
	1) The identifying tag number shall be permanently etched or embossed onto a stainless steel tag which shall be fastened to the device housing with stainless steel rivets or self tapping screws of appropriate size.
	2) Where neither of the above fastenings can be accomplished, tags shall be permanently attached to the device by a circlet of 1/16-inch diameter stainless steel wire rope.
	2) Where neither of the above fastenings can be accomplished, tags shall be permanently attached to the device by a circlet of 1/16-inch diameter stainless steel wire rope.
	3) Identification tag shall be installed so that the numbers are easily visible to service personnel.
	3) Identification tag shall be installed so that the numbers are easily visible to service personnel.
	4) Front of panel mounted instruments shall have the tag attached to rear of device.
	4) Front of panel mounted instruments shall have the tag attached to rear of device.

	g. Tagging of the following items shall be accomplished with the use of adhesive plastic Brady USA, Inc. labels, or equal.
	g. Tagging of the following items shall be accomplished with the use of adhesive plastic Brady USA, Inc. labels, or equal.
	1) Tag all electrical devices (e.g., relays, timers, power supplies) mounted within control panels and enclosures.
	1) Tag all electrical devices (e.g., relays, timers, power supplies) mounted within control panels and enclosures.
	2) Numerically tag all terminal blocks.
	2) Numerically tag all terminal blocks.
	3) Color code and numerically tag wiring at each end.
	3) Color code and numerically tag wiring at each end.

	h. Match Owner’s existing wiring color code.  Where no such code exists, color code and/or numerically code wiring as required by applicable standards.  All wiring not de-energized by the panel disconnect or circuit breaker shall be orange colored wire.
	h. Match Owner’s existing wiring color code.  Where no such code exists, color code and/or numerically code wiring as required by applicable standards.  All wiring not de-energized by the panel disconnect or circuit breaker shall be orange colored wire.
	i. For all panels containing wiring not de-energized by the panel disconnect or circuit breaker, provide a warning nameplate on the front of the panel stating "WARNING ORANGE WIRING NOT DE-ENERGIZED BY PANEL DISCONNECT".  The nameplate shall be orange...
	i. For all panels containing wiring not de-energized by the panel disconnect or circuit breaker, provide a warning nameplate on the front of the panel stating "WARNING ORANGE WIRING NOT DE-ENERGIZED BY PANEL DISCONNECT".  The nameplate shall be orange...


	C. Panels and Enclosures:
	C. Panels and Enclosures:
	1. General:
	1. General:
	a. Panels and enclosures shall meet the NEMA requirements for the type specified.
	a. Panels and enclosures shall meet the NEMA requirements for the type specified.
	b. Sizes shown are estimates. Contractor shall furnish panels and enclosures amply sized to house all equipment, instruments, front panel mounted devices, power supplies, power distribution panels, wiring, and other components installed within.
	b. Sizes shown are estimates. Contractor shall furnish panels and enclosures amply sized to house all equipment, instruments, front panel mounted devices, power supplies, power distribution panels, wiring, and other components installed within.
	b. Sizes shown are estimates. Contractor shall furnish panels and enclosures amply sized to house all equipment, instruments, front panel mounted devices, power supplies, power distribution panels, wiring, and other components installed within.

	2. General Construction Features:
	2. General Construction Features:
	a. Fabricate enclosures using minimum 14-gauge steel for wall-mounted enclosures.  Steel shall be free of pitting and surface blemishes.
	a. Fabricate enclosures using minimum 14-gauge steel for wall-mounted enclosures.  Steel shall be free of pitting and surface blemishes.
	b. Contractor shall continuously weld all exterior seams and grind smooth.  Also, surface grind complete removal of corrosion, burrs, sharp edges and mill scale.
	b. Contractor shall continuously weld all exterior seams and grind smooth.  Also, surface grind complete removal of corrosion, burrs, sharp edges and mill scale.
	c. Reinforce sheet steel with steel angles where necessary to adequately support equipment and ensure rigidity and to preclude resonant vibrations.
	c. Reinforce sheet steel with steel angles where necessary to adequately support equipment and ensure rigidity and to preclude resonant vibrations.
	d. Panel shall be flat within 1/16-inch over a 24-inch by 24-inch area, or flat within 1/8-inch for a larger surface.  Flatness shall be checked by using a 72-inch long straight edge.  Out-of-flatness shall be gradual, in one direction only, and shall...
	d. Panel shall be flat within 1/16-inch over a 24-inch by 24-inch area, or flat within 1/8-inch for a larger surface.  Flatness shall be checked by using a 72-inch long straight edge.  Out-of-flatness shall be gradual, in one direction only, and shall...
	e. Panel shall use pan type construction for doors.
	e. Panel shall use pan type construction for doors.
	f. Doors shall be mounted with full length heavy-duty piano hinges with stainless steel hinge pins.
	f. Doors shall be mounted with full length heavy-duty piano hinges with stainless steel hinge pins.
	g. Contractor shall provide oil-resistant gasket completely around each door or opening.
	g. Contractor shall provide oil-resistant gasket completely around each door or opening.
	h. Contractor shall provide handle-operated, oil-tight, key-lockable three point stainless steel latching system with rollers on latch-rods for easy door closing.
	h. Contractor shall provide handle-operated, oil-tight, key-lockable three point stainless steel latching system with rollers on latch-rods for easy door closing.
	i. Contractor shall use stainless steel fasteners throughout.
	i. Contractor shall use stainless steel fasteners throughout.
	j. Contractor shall provide steel print pocket with white enamel finish.
	j. Contractor shall provide steel print pocket with white enamel finish.
	k. Contractor shall provide enclosure mounting supports as required for wall mounting.
	k. Contractor shall provide enclosure mounting supports as required for wall mounting.
	l. Contractor shall provide all holes and cutouts for installation of conduit and equipment.  All conduit and piping openings and all conduits shall be sealed watertight.
	l. Contractor shall provide all holes and cutouts for installation of conduit and equipment.  All conduit and piping openings and all conduits shall be sealed watertight.
	m. Contractor shall completely clean all interior and exterior surfaces so they are free of corrosive residue, oil, grease and dirt.  Zinc phosphatize for corrosion protection.
	m. Contractor shall completely clean all interior and exterior surfaces so they are free of corrosive residue, oil, grease and dirt.  Zinc phosphatize for corrosion protection.
	n. One coat of primer shall be applied to all interior and exterior surfaces immediately after corrosion protection has been applied.  Exterior surfaces shall then be given sufficient coats of primer surfacer, applied with sanding and cleaning between...
	n. One coat of primer shall be applied to all interior and exterior surfaces immediately after corrosion protection has been applied.  Exterior surfaces shall then be given sufficient coats of primer surfacer, applied with sanding and cleaning between...
	o. All interior surfaces shall be painted with two coats of semi-gloss white polyurethane enamel.
	o. All interior surfaces shall be painted with two coats of semi-gloss white polyurethane enamel.
	p. All exterior surfaces shall be painted with a minimum of three finish coats of polyurethane enamel to ultimately produce a Grade 1 finish (super smooth; completely free of imperfections).  Color to be selected by Engineer from complete selection of...
	p. All exterior surfaces shall be painted with a minimum of three finish coats of polyurethane enamel to ultimately produce a Grade 1 finish (super smooth; completely free of imperfections).  Color to be selected by Engineer from complete selection of...
	q. Primer and finish paint shall be compatible and shall be a low VOC, high solids polyurethane enamel, Hi-Solids Polyurethane B65 W300 Series as manufactured by Sherwin-Williams, Inc. or equal.
	q. Primer and finish paint shall be compatible and shall be a low VOC, high solids polyurethane enamel, Hi-Solids Polyurethane B65 W300 Series as manufactured by Sherwin-Williams, Inc. or equal.
	q. Primer and finish paint shall be compatible and shall be a low VOC, high solids polyurethane enamel, Hi-Solids Polyurethane B65 W300 Series as manufactured by Sherwin-Williams, Inc. or equal.
	r. Provide one extra quart of touch-up paint for each exterior finish color.
	r. Provide one extra quart of touch-up paint for each exterior finish color.

	1. Control panels located in non-corrosive areas shall be NEMA 12 rated.
	1. Control panels located in non-corrosive areas shall be NEMA 12 rated.
	3.
	3.
	4. Control panels located in corrosive areas shall be NEMA 4X rated:
	4. Control panels located in corrosive areas shall be NEMA 4X rated:
	a. Panels shall be Type 316 stainless steel construction with a minimum thickness of 12-gauge for all surfaces (except those areas requiring reinforcement) having a smooth brushed finish.
	a. Panels shall be Type 316 stainless steel construction with a minimum thickness of 12-gauge for all surfaces (except those areas requiring reinforcement) having a smooth brushed finish.
	b. Panel shall be furnished with stainless steel screw clamp assemblies on three sides of each door.
	b. Panel shall be furnished with stainless steel screw clamp assemblies on three sides of each door.
	c. Panels shall be furnished with rolled lip around three sides of door and along top of enclosure opening.
	c. Panels shall be furnished with rolled lip around three sides of door and along top of enclosure opening.
	d. Panels shall be furnished with hasp and staple for padlocking.
	d. Panels shall be furnished with hasp and staple for padlocking.
	e. Panels shall be provided with a clear plastic, gasketed lockable hinged door to encompass all non-NEMA 4X front of panel instruments, where NEMA 4X panel instruments are not available.
	e. Panels shall be provided with a clear plastic, gasketed lockable hinged door to encompass all non-NEMA 4X front of panel instruments, where NEMA 4X panel instruments are not available.

	5. Control Panels located in electrically classified areas shall be NEMA 7:
	5. Control Panels located in electrically classified areas shall be NEMA 7:
	a. General:  Explosion-proof control enclosures shall be used to house devices in hazardous environments.  Enclosures shall be suitable for use in NEC Class 1, Groups C&D or Class II, Groups E, F & G applications and comply with UL and CSA standards.
	a. General:  Explosion-proof control enclosures shall be used to house devices in hazardous environments.  Enclosures shall be suitable for use in NEC Class 1, Groups C&D or Class II, Groups E, F & G applications and comply with UL and CSA standards.
	b. Required Features:
	b. Required Features:
	1) Light-weight and corrosion resistant copper-free aluminum.
	1) Light-weight and corrosion resistant copper-free aluminum.
	2) Integral, cast-on mounting lugs.
	2) Integral, cast-on mounting lugs.
	3) Left side door hinges.
	3) Left side door hinges.
	4) Viewing windows sized to suit internally mounted components.
	4) Viewing windows sized to suit internally mounted components.
	5) Stainless steel cover bolts.
	5) Stainless steel cover bolts.
	6) Cad-plated steel mounting pans.
	6) Cad-plated steel mounting pans.


	6. Electrical Systems:
	6. Electrical Systems:
	a. Control of Environment:
	a. Control of Environment:
	1) Panels shall be furnished with adequately sized, automatically controlled 120 VAC strip heaters to maintain temperature 10 F above ambient for condensation prevention inside panels.
	1) Panels shall be furnished with adequately sized, automatically controlled 120 VAC strip heaters to maintain temperature 10 F above ambient for condensation prevention inside panels.
	2) Panels shall be provided with automatically controlled closed loop ventilation fans or closed loop air conditioners with filtered air louvers if required to maintain temperature inside each enclosure below the maximum operating temperature rating o...
	2) Panels shall be provided with automatically controlled closed loop ventilation fans or closed loop air conditioners with filtered air louvers if required to maintain temperature inside each enclosure below the maximum operating temperature rating o...

	b. Internal Power Distribution:
	b. Internal Power Distribution:
	1) Panels shall be provided with an internal 120 VAC power distribution panel with number of circuits and separate circuit breakers sized as required to distribute power to the panel components.  Distribution panel shall contain two spare breakers min...
	1) Panels shall be provided with an internal 120 VAC power distribution panel with number of circuits and separate circuit breakers sized as required to distribute power to the panel components.  Distribution panel shall contain two spare breakers min...

	c. Wiring:
	c. Wiring:
	1) Internal wiring shall be Type MTW stranded copper wire with thermoplastic insulation rated for 600 V at 85 C for single conductors, color coded and labeled with wire identification.
	2) For DC panel signal wiring, use No. 18 minimum AWG shielded.
	1) Internal wiring shall be Type MTW stranded copper wire with thermoplastic insulation rated for 600 V at 85 C for single conductors, color coded and labeled with wire identification.
	1) Internal wiring shall be Type MTW stranded copper wire with thermoplastic insulation rated for 600 V at 85 C for single conductors, color coded and labeled with wire identification.
	2) For DC panel signal wiring, use No. 18 minimum AWG shielded.
	3) For AC power wiring, use No. 12 minimum AWG.  For AC signal and control wiring, use No. 16 minimum AWG.  For wiring carrying more than 15 A, use sizes required by NEC and NFPA 79 Standards.
	3) For AC power wiring, use No. 12 minimum AWG.  For AC signal and control wiring, use No. 16 minimum AWG.  For wiring carrying more than 15 A, use sizes required by NEC and NFPA 79 Standards.
	4) Low voltage signal wiring and shielded wiring shall be separated from power and control wiring by a minimum of 6-inches.
	4) Low voltage signal wiring and shielded wiring shall be separated from power and control wiring by a minimum of 6-inches.
	5) Parallel runs of wire shall be grouped or bundled using covered troughs.  Maximum bundle size to be 1-inch.  Troughs shall have 40 percent spare capacity.
	5) Parallel runs of wire shall be grouped or bundled using covered troughs.  Maximum bundle size to be 1-inch.  Troughs shall have 40 percent spare capacity.
	6) Wire troughs along horizontal or vertical routes shall be installed to present a neat appearance.  Angled runs are not acceptable.
	6) Wire troughs along horizontal or vertical routes shall be installed to present a neat appearance.  Angled runs are not acceptable.
	7) Contractor shall adequately support and restrain all wiring runs to prevent sagging or other movement.
	7) Contractor shall adequately support and restrain all wiring runs to prevent sagging or other movement.
	8) Contractor shall terminate all field wiring using forked, insulated, crimp-on connectors (soldered type not acceptable) at 600 V rated barrier type terminal strips with screwed connections and permanently affixed numeric identifiers beside each con...
	8) Contractor shall terminate all field wiring using forked, insulated, crimp-on connectors (soldered type not acceptable) at 600 V rated barrier type terminal strips with screwed connections and permanently affixed numeric identifiers beside each con...
	a) Phoenix Contact.
	a) Phoenix Contact.
	b) Entrelec Swartwout.
	b) Entrelec Swartwout.
	c) Allen Bradley.
	c) Allen Bradley.
	d) Or equal.
	d) Or equal.

	9) All wiring shall be installed such that if wires are removed from any one device, power will not be disrupted to any other device.
	9) All wiring shall be installed such that if wires are removed from any one device, power will not be disrupted to any other device.
	10) For internal component to component wiring only, compression type terminal blocks are acceptable.
	10) For internal component to component wiring only, compression type terminal blocks are acceptable.
	11) Contractor shall provide spare terminals equal in number to 20 percent of the terminals used for each type of wiring (e.g., DC signal and AC power).
	11) Contractor shall provide spare terminals equal in number to 20 percent of the terminals used for each type of wiring (e.g., DC signal and AC power).
	12) Contractor shall provide a separate terminal for grounding each shielded cable.
	12) Contractor shall provide a separate terminal for grounding each shielded cable.
	13) Contractor shall use separate 5/16-inch diameter copper grounding studs for instrument signal cable shields and AC power.
	13) Contractor shall use separate 5/16-inch diameter copper grounding studs for instrument signal cable shields and AC power.
	14) Where wires pass through panel walls, provide suitable bushings to prevent cutting or abrading of insulation.
	14) Where wires pass through panel walls, provide suitable bushings to prevent cutting or abrading of insulation.
	15) When DC power and/or low voltage AC power is required, provide and install the necessary power supplies and transformers in the panel.
	15) When DC power and/or low voltage AC power is required, provide and install the necessary power supplies and transformers in the panel.
	16) Contractor shall provide circuit breakers to protect each circuit, with no more than six instruments on a single circuit.
	16) Contractor shall provide circuit breakers to protect each circuit, with no more than six instruments on a single circuit.
	17) Contractor shall provide complete wiring diagram showing "as-built" circuitry. Diagram shall be enclosed in transparent plastic and placed in easily accessible pocket built into panel door.
	17) Contractor shall provide complete wiring diagram showing "as-built" circuitry. Diagram shall be enclosed in transparent plastic and placed in easily accessible pocket built into panel door.
	17) Contractor shall provide complete wiring diagram showing "as-built" circuitry. Diagram shall be enclosed in transparent plastic and placed in easily accessible pocket built into panel door.

	d. Surge Protection:
	d. Surge Protection:
	1) General:  Surge protection shall be provided to protect the electronic instrumentation system from surges propagating along the signal and power supply lines.  The protection systems shall be such that the protection level shall not interfere with ...
	1) General:  Surge protection shall be provided to protect the electronic instrumentation system from surges propagating along the signal and power supply lines.  The protection systems shall be such that the protection level shall not interfere with ...
	2) UL 1449 listed.
	2) UL 1449 listed.
	3) Manufacturers: Provide one of the following:
	3) Manufacturers: Provide one of the following:
	a) DITEK Corporation.
	a) DITEK Corporation.
	b) Joslyn.
	b) Joslyn.
	c) Or equal.
	c) Or equal.



	7. Common, push-to-test circuitry shall be provided for each panel to simultaneously test all indicating lights, horn, and strobe on the panel using a single pushbutton.
	7. Common, push-to-test circuitry shall be provided for each panel to simultaneously test all indicating lights, horn, and strobe on the panel using a single pushbutton.
	8. Motor overload indication for all 3-phase motors.
	8. Motor overload indication for all 3-phase motors.
	9. Silence push-buttons for all panel alarms.
	9. Silence push-buttons for all panel alarms.
	10. Each panel shall contain provisions for remote monitoring consisting of dry contact outputs rated 5A at 120 VAC for the following:
	10. Each panel shall contain provisions for remote monitoring consisting of dry contact outputs rated 5A at 120 VAC for the following:
	a. Common malfunction alarm, one from each panel.  Common malfunction alarm to include, but is not limited to:
	a. Common malfunction alarm, one from each panel.  Common malfunction alarm to include, but is not limited to:
	1) Dirty filter.
	1) Dirty filter.
	2) High and low temperature alarms.
	2) High and low temperature alarms.
	3) Motor overload.
	3) Motor overload.
	4) Fan failure.
	4) Fan failure.
	5) Specific equipment alarms as specified and/or shown.
	5) Specific equipment alarms as specified and/or shown.


	11. A common visual and audible alarm with silence button shall be provided for each ATC panel.
	11. A common visual and audible alarm with silence button shall be provided for each ATC panel.


	2.12   SMOKE DETECTORS
	2.12   SMOKE DETECTORS
	A. Type: Duct Mounted.
	A. Type: Duct Mounted.
	1. Products and Manufacturers:  Provide one of the following:
	1. Products and Manufacturers:  Provide one of the following:
	a. System Sensor, Model D4120 with RTS151KEY.
	a. System Sensor, Model D4120 with RTS151KEY.
	b. Or equal.
	b. Or equal.

	2. Photoelectric for 120 VAC operation.
	2. Photoelectric for 120 VAC operation.
	3. Cross sectional sampling tube.
	3. Cross sectional sampling tube.
	4. UL 268A listed.
	1. Contacts:  Two Form C and one Form A.
	5.
	6. Accessories:
	4. UL 268A listed.
	4. UL 268A listed.
	1. Contacts:  Two Form C and one Form A.
	5.
	6. Accessories:
	a. Remote test/reset station.
	a. Remote test/reset station.
	b. Trouble and alarm lights.
	b. Trouble and alarm lights.
	c. Test/reset keys.
	c. Test/reset keys.
	d. Mounting kits.
	d. Mounting kits.


	B. Refer to HVAC Drawings for location of smoke detectors.
	B. Refer to HVAC Drawings for location of smoke detectors.
	1. Return/exhaust duct mounted smoke detectors shall be mounted on the ductwork downstream of any exhaust or return registers, upstream of the air handling unit it serves, and in accordance with the manufacturer's recommendations.
	1. Return/exhaust duct mounted smoke detectors shall be mounted on the ductwork downstream of any exhaust or return registers, upstream of the air handling unit it serves, and in accordance with the manufacturer's recommendations.
	2. Supply duct mounted smoke detectors shall be mounted on the ductwork upstream of supply registers, downstream of the supply fan, and in accordance with the manufacturer's recommendations.
	2. Supply duct mounted smoke detectors shall be mounted on the ductwork upstream of supply registers, downstream of the supply fan, and in accordance with the manufacturer's recommendations.

	C. All smoke detectors shall be accessible.  Provide access doors where required.
	C. All smoke detectors shall be accessible.  Provide access doors where required.

	2.13  CONTROL RELAYS
	2.13  CONTROL RELAYS
	A. Type:  General purpose, plug-in type rated for continuous duty.
	A. Type:  General purpose, plug-in type rated for continuous duty.
	1. Manufacturers:  Provide one of the following:
	1. Manufacturers:  Provide one of the following:
	a. Allen-Bradley.
	a. Allen-Bradley.
	b. IDEC.
	b. IDEC.
	c. Potter & Brumfield.
	c. Potter & Brumfield.
	d. Or equal.
	d. Or equal.

	2. Coil Voltages:  24 VDC and 120 VAC as required.
	2. Coil Voltages:  24 VDC and 120 VAC as required.
	3. Contacts:
	3. Contacts:
	a. Silver cadmium oxide rated not less than five amperes resistive at 120 VAC or 28 VDC continuous.
	a. Silver cadmium oxide rated not less than five amperes resistive at 120 VAC or 28 VDC continuous.
	b. For switching low energy circuits (less than 200mA DC) fine silver, gold flashed contacts rated not less than three amperes resistive at 120 VAC or 28 VDC continuous shall be provided.
	b. For switching low energy circuits (less than 200mA DC) fine silver, gold flashed contacts rated not less than three amperes resistive at 120 VAC or 28 VDC continuous shall be provided.

	4. Relays to have clear plastic dust cover.
	4. Relays to have clear plastic dust cover.
	5. Relays to be UL recognized.
	5. Relays to be UL recognized.


	2.14   SELECTOR SWITCHES, PUSHBUTTONS AND INDICATING LIGHTS
	2.14   SELECTOR SWITCHES, PUSHBUTTONS AND INDICATING LIGHTS
	A. Products and Manufacturers:  Provide one of the following:
	A. Products and Manufacturers:  Provide one of the following:
	1. Allen-Bradley, 800 Series.
	1. Allen-Bradley, 800 Series.
	2. Or equal.
	2. Or equal.

	B. General:
	B. General:
	1. Selector switches, pushbuttons and indicating lights shall be provided by one manufacturer and is of the same series or model type.
	1. Selector switches, pushbuttons and indicating lights shall be provided by one manufacturer and is of the same series or model type.
	2. Type:  Heavy-duty, oil-tight.
	2. Type:  Heavy-duty, oil-tight.
	3. Provide legend plate for indication of switch, pushbutton or light function (e.g. “HIGH/LOW”, “HAND/OFF/AUTOMATIC”).
	4. Mounting:  Flush mounted on control panel front, unless otherwise noted.
	5. NEMA rated to match panel in which mounted.
	3. Provide legend plate for indication of switch, pushbutton or light function (e.g. “HIGH/LOW”, “HAND/OFF/AUTOMATIC”).
	3. Provide legend plate for indication of switch, pushbutton or light function (e.g. “HIGH/LOW”, “HAND/OFF/AUTOMATIC”).
	4. Mounting:  Flush mounted on control panel front, unless otherwise noted.
	5. NEMA rated to match panel in which mounted.
	6. Full size 30 mm devices.
	6. Full size 30 mm devices.

	C. Selector Switches:
	C. Selector Switches:
	1. Type:  Provide selector switches with number of positions as required to perform intended functions as shown and specified.
	1. Type:  Provide selector switches with number of positions as required to perform intended functions as shown and specified.
	2. Contacts:
	2. Contacts:
	a. Provide number and arrangement of contacts as required to perform intended functions specified but not less than one single pole, double throw contact.
	a. Provide number and arrangement of contacts as required to perform intended functions specified but not less than one single pole, double throw contact.
	b. Type:  Double break, silver contacts with movable contact blade providing scrubbing action.
	b. Type:  Double break, silver contacts with movable contact blade providing scrubbing action.
	c. Rating:  Compatible with AC or DC current with devices simultaneously operated by the switch contacts, but not less than ten amperes resistive at 120 VAC or DC continuous.
	c. Rating:  Compatible with AC or DC current with devices simultaneously operated by the switch contacts, but not less than ten amperes resistive at 120 VAC or DC continuous.
	d. Switch Operator:  Standard black knob.
	d. Switch Operator:  Standard black knob.


	D. Pushbuttons:
	D. Pushbuttons:
	1. Type:  Provide momentary, dual type pushbuttons as required to perform intended functions specified and shown.
	1. Type:  Provide momentary, dual type pushbuttons as required to perform intended functions specified and shown.
	2. Provide extended head pushbutton for all stop functions and flush head pushbuttons for all other functions.
	2. Provide extended head pushbutton for all stop functions and flush head pushbuttons for all other functions.
	3. Contacts:  Comply with the requirements specified for selector switches.
	3. Contacts:  Comply with the requirements specified for selector switches.

	E. Indicating Lights:
	E. Indicating Lights:
	1. Type:  Full voltage LED.
	1. Type:  Full voltage LED.
	2. Indicating lights shall be provided with labeled escutcheon plates identifying the light function. (e.g. “RUN”, “STOP”, “ALARM”, “POWER”)
	2. Indicating lights shall be provided with labeled escutcheon plates identifying the light function. (e.g. “RUN”, “STOP”, “ALARM”, “POWER”)

	F. Button and Lens Colors:
	F. Button and Lens Colors:
	1. Refer to Section 40 78 00, Panel Instruments and Devices for colors.
	1. Refer to Section 40 78 00, Panel Instruments and Devices for colors.

	G. Rotary Cam Switches:
	G. Rotary Cam Switches:
	1. Provide rotary cam switches with number of positions and poles as required to perform the required signal switching function specified and shown.
	1. Provide rotary cam switches with number of positions and poles as required to perform the required signal switching function specified and shown.
	2. Contacts:
	2. Contacts:
	a. Gold-flashed contacts housed in mechanical contact blocks with number and arrangement of contacts as required to perform intended functions.
	a. Gold-flashed contacts housed in mechanical contact blocks with number and arrangement of contacts as required to perform intended functions.
	b. Contact Rating:  Compatible with AC or DC through-put current of signals and devices simultaneously operated by the switch contacts, but not less than 20 amperes at 600 VAC or 250 VDC continuous.
	b. Contact Rating:  Compatible with AC or DC through-put current of signals and devices simultaneously operated by the switch contacts, but not less than 20 amperes at 600 VAC or 250 VDC continuous.
	c. Switch Operator:  Standard black knob.
	c. Switch Operator:  Standard black knob.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.15   STROBE AND HORN
	2.15   STROBE AND HORN
	A. Products and Manufacturers: Provide one of the following:
	1. Federal Signal, Model 400 ST with Model 350.
	2. NEMA 4X Rated: Federal Signal, Model 371DST with Model 350.

	A. Products and Manufacturers: Provide one of the following:
	A. Products and Manufacturers: Provide one of the following:
	1. Federal Signal, Model 400 ST with Model 350.
	2. NEMA 4X Rated: Federal Signal, Model 371DST with Model 350.
	3. NEMA 7 Rated: Federal Signal, Model 27XST with Model 31X.
	3. NEMA 7 Rated: Federal Signal, Model 27XST with Model 31X.
	4. Or equal.
	4. Or equal.

	B. General: Strobe light with horn shall be a pulsating, illuminating, multi-tone audible device used to indicate alarm at automatic temperature control panels.
	B. General: Strobe light with horn shall be a pulsating, illuminating, multi-tone audible device used to indicate alarm at automatic temperature control panels.
	C. Service:
	C. Service:
	1. Corrosive Areas: NEMA 4X construction.
	1. Corrosive Areas: NEMA 4X construction.
	2. Non-Corrosive Areas: NEMA 12 construction.
	2. Non-Corrosive Areas: NEMA 12 construction.
	3. Electrically Classified Areas: NEMA 7 construction.
	3. Electrically Classified Areas: NEMA 7 construction.

	D. Required Features:
	D. Required Features:
	1. Power Required: 120 VAC, 60 Hz.
	1. Power Required: 120 VAC, 60 Hz.
	2. Strobe Light: Minimum 400 Effective Candela; 360 degree pattern.
	2. Strobe Light: Minimum 400 Effective Candela; 360 degree pattern.
	3. Flashing Mechanism: Minimum 75 flashes per minute.
	3. Flashing Mechanism: Minimum 75 flashes per minute.
	4. Polycarbonate Dome
	4. Polycarbonate Dome
	5. Color: Red.
	5. Color: Red.
	6. Base Materials of Construction: Aluminum
	6. Base Materials of Construction: Aluminum
	7. Panel Mounting: Provide appropriate brackets and appurtenances.
	7. Panel Mounting: Provide appropriate brackets and appurtenances.
	8. Decibel Output: 100 at ten feet minimum with manual volume control.
	8. Decibel Output: 100 at ten feet minimum with manual volume control.


	2.16   CONDUIT AND WIRE
	2.16   CONDUIT AND WIRE
	A. Provide wire in conformance with Division 26, Electrical.
	A. Provide wire in conformance with Division 26, Electrical.
	B. Provide conduit, boxes and accessories in conformance with Division 26, Electrical.
	B. Provide conduit, boxes and accessories in conformance with Division 26, Electrical.

	2.17   LABELING
	2.17   LABELING
	A. Labeling of all equipment shall be in conformance with Division 23, Mechanical and Division 26, Electrical.
	A. Labeling of all equipment shall be in conformance with Division 23, Mechanical and Division 26, Electrical.

	2.18   INTERFACE WITH MOTOR STARTERS
	2.18   INTERFACE WITH MOTOR STARTERS
	A. Refer to the ATC and control schematics as shown on the HVAC and Electrical Drawings for interface requirements.
	A. Refer to the ATC and control schematics as shown on the HVAC and Electrical Drawings for interface requirements.

	2.19   MISCELLANEOUS
	2.19   MISCELLANEOUS
	A. Provide any additional controls and appurtenances as required to provide proper equipment control as specified in Paragraph 3.2 below.
	A. Provide any additional controls and appurtenances as required to provide proper equipment control as specified in Paragraph 3.2 below.
	B. Provide all mounting accessories, as required.
	B. Provide all mounting accessories, as required.
	C. Tubing, static pressure tips, mounting hardware, fasteners, and appurtenances shall be constructed of Type 316 stainless steel.
	C. Tubing, static pressure tips, mounting hardware, fasteners, and appurtenances shall be constructed of Type 316 stainless steel.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSTALLATION
	3.1   INSTALLATION
	A. Wall thermostats shall be installed 5-feet above finished floor.  Wall plates, face plates, and mounting hardware shall be provided as required for a complete installation.
	A. Wall thermostats shall be installed 5-feet above finished floor.  Wall plates, face plates, and mounting hardware shall be provided as required for a complete installation.
	B. Where thermostats must be located on exterior walls, provide an insulating mounting panel.  Provide sunshield for outdoor located thermostats.
	B. Where thermostats must be located on exterior walls, provide an insulating mounting panel.  Provide sunshield for outdoor located thermostats.
	C. Furnish and install all mounting accessories junction boxes, wall boxes wall plates as required for installation of all thermostats and smoke detectors.
	C. Furnish and install all mounting accessories junction boxes, wall boxes wall plates as required for installation of all thermostats and smoke detectors.
	D. Where motorized dampers are shown on the Drawings, furnish sufficient quantity of actuators to operate the motorized damper as described in Paragraph 3.2 below or as shown on the Drawings.
	D. Where motorized dampers are shown on the Drawings, furnish sufficient quantity of actuators to operate the motorized damper as described in Paragraph 3.2 below or as shown on the Drawings.

	3.2   sequence of operations
	3.2   sequence of operations
	A. General Requirements:
	A. General Requirements:
	1. Safety devices, fire alarm control, and smoke control shall be hardwired, interlocked to operate in “ON”, “AUTO”, “HAND” and “AUTOMATIC” positions.
	1. Safety devices, fire alarm control, and smoke control shall be hardwired, interlocked to operate in “ON”, “AUTO”, “HAND” and “AUTOMATIC” positions.
	2. Fire alarm, smoke control and life safety sequences shall override other automatic control sequences, including hardwired safety devices.
	2. Fire alarm, smoke control and life safety sequences shall override other automatic control sequences, including hardwired safety devices.
	3. Reset schedules and setpoints shown in Sequence of Operations are for initial programming and start-up, during system check out the reset schedules and setpoints shall be fine-tuned to obtain desired comfort and energy savings results.  The Enginee...
	3. Reset schedules and setpoints shown in Sequence of Operations are for initial programming and start-up, during system check out the reset schedules and setpoints shall be fine-tuned to obtain desired comfort and energy savings results.  The Enginee...
	4. Automatic control functions that switch equipment on and off (e.g., fans) must be programmed with dead bands or time delays to prevent short cycling of equipment.
	4. Automatic control functions that switch equipment on and off (e.g., fans) must be programmed with dead bands or time delays to prevent short cycling of equipment.
	5. The strobe and horn provided at the ATC panel shall be energized whenever the equipment is in alarm condition.
	5. The strobe and horn provided at the ATC panel shall be energized whenever the equipment is in alarm condition.
	1. All controllers, relays, interlock wiring, and other devices required to provide the Sequence of Operations shall be housed within the ATC panel, except where otherwise noted.
	1. All controllers, relays, interlock wiring, and other devices required to provide the Sequence of Operations shall be housed within the ATC panel, except where otherwise noted.
	1.
	1.
	6.
	6.
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	A.
	A.
	A.
	A.
	A.
	B. SMB-ATC-1:
	B. SMB-ATC-1:
	1. SMB-HVAC-1/SMB-RF-1/SMB-EF-1/SMB-VAV-1 thru SMB-VAV-8
	1. SMB-HVAC-1/SMB-RF-1/SMB-EF-1/SMB-VAV-1 thru SMB-VAV-8
	a. HVAC unit’s (SMB-HVAC-1) interlock controls shall be wired from the ATC panel.  HVAC unit shall be controlled through the HVAC unit controller (UC).  The UC is factory supplied with the HVAC unit and receives input from all factory mounted sensors ...
	a. HVAC unit’s (SMB-HVAC-1) interlock controls shall be wired from the ATC panel.  HVAC unit shall be controlled through the HVAC unit controller (UC).  The UC is factory supplied with the HVAC unit and receives input from all factory mounted sensors ...
	b. The HVAC unit supply fan shall operate through an OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	c. In the AUTO position, motorized outside air damper shall energize to open. A limit switch shall start the supply fan when the damper opens to its minimum position.
	b. The HVAC unit supply fan shall operate through an OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	b. The HVAC unit supply fan shall operate through an OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	c. In the AUTO position, motorized outside air damper shall energize to open. A limit switch shall start the supply fan when the damper opens to its minimum position.
	d. The CCP shall control the HVAC unit cooling and heating cycles as follow:
	d. The CCP shall control the HVAC unit cooling and heating cycles as follow:
	1) CCP shall continuously poll individual VAV unit control modules to determine the cooling and heating requirements.
	1) CCP shall continuously poll individual VAV unit control modules to determine the cooling and heating requirements.
	2) On a call for cooling by the CCP, the discharge air temperature sensor shall:
	2) On a call for cooling by the CCP, the discharge air temperature sensor shall:
	a) Modulate the DX cooling system to maintain discharge air temperature setpoint of 55(F (adjustable).
	a) Modulate the DX cooling system to maintain discharge air temperature setpoint of 55(F (adjustable).
	b) Annunciate a high supply air temperature alarm at the ATC panel if the discharge air temperature should rise above 80(F.
	b) Annunciate a high supply air temperature alarm at the ATC panel if the discharge air temperature should rise above 80(F.
	c) Annunciate a low supply air temperature alarm at the ATC panel if the discharge air temperature should drop below 40(F.
	c) Annunciate a low supply air temperature alarm at the ATC panel if the discharge air temperature should drop below 40(F.

	3) On a call for heating by the CCP, the discharge air temperature sensor shall:
	3) On a call for heating by the CCP, the discharge air temperature sensor shall:
	a) Cycle the gas-fired heat exchanger to maintain discharge air temperature setpoint of 55-65(F (adjustable).  The minimum discharge air setpoint shall be set at 55.0 deg. F (adj.). The discharge temperature sensor shall prevent the discharge air temp...
	a) Cycle the gas-fired heat exchanger to maintain discharge air temperature setpoint of 55-65(F (adjustable).  The minimum discharge air setpoint shall be set at 55.0 deg. F (adj.). The discharge temperature sensor shall prevent the discharge air temp...
	b) Annunciate a high supply air temperature alarm at the ATC panel if the discharge air temperature should rise above 80(F.
	b) Annunciate a high supply air temperature alarm at the ATC panel if the discharge air temperature should rise above 80(F.
	c) Annunciate a low supply air temperature alarm at the ATC panel if the discharge air temperature should drop below 40(F.
	c) Annunciate a low supply air temperature alarm at the ATC panel if the discharge air temperature should drop below 40(F.

	4) Summer/winter changeover of HVAC unit shall be automatic by outside air temperature sensor set at 70 F (adjustable).
	4) Summer/winter changeover of HVAC unit shall be automatic by outside air temperature sensor set at 70 F (adjustable).

	e. Supply duct static pressure shall be controlled by the VFD controlled supply fan.  Static pressure sensor, located in the main supply duct, shall send signal to the VFD controller through the CCP.  Supply fan shall modulate to increase or decrease ...
	e. Supply duct static pressure shall be controlled by the VFD controlled supply fan.  Static pressure sensor, located in the main supply duct, shall send signal to the VFD controller through the CCP.  Supply fan shall modulate to increase or decrease ...
	1) Supply duct static pressure setpoint shall be reset using Trim and Respond logic within the adjustable range of 0.15 inch W.G. to 1.3 inch W.G.  When the supply fan is off, the static pressure setpoint shall be 0.5 inch W.G. (adjustable).  While th...
	1) Supply duct static pressure setpoint shall be reset using Trim and Respond logic within the adjustable range of 0.15 inch W.G. to 1.3 inch W.G.  When the supply fan is off, the static pressure setpoint shall be 0.5 inch W.G. (adjustable).  While th...
	2) For each VAV unit, one zone pressure request is generated when the VAV damper is greater than 85% open until it drops to 70% open.  Two pressure requests are generated when the damper is greater than 99% open until it closes to 85%.
	2) For each VAV unit, one zone pressure request is generated when the VAV damper is greater than 85% open until it drops to 70% open.  Two pressure requests are generated when the damper is greater than 99% open until it closes to 85%.

	f. Off Hours Operation:
	f. Off Hours Operation:
	1) CCP programmable time clock shall control the HVAC unit during selected off hours of building occupancy as follows:
	1) CCP programmable time clock shall control the HVAC unit during selected off hours of building occupancy as follows:
	a) The outside air damper shall close to its minimum position to match SMB-EF-1 airflow.
	a) The outside air damper shall close to its minimum position to match SMB-EF-1 airflow.
	b) The CCP shall provide a space temperature set-back during heating mode of operation and space temperature set-up during cooling mode of operation.
	b) The CCP shall provide a space temperature set-back during heating mode of operation and space temperature set-up during cooling mode of operation.


	g. VAV Units SMB-VAV-1 to SMB-VAV-8:
	g. VAV Units SMB-VAV-1 to SMB-VAV-8:
	1) Cooling:
	1) Cooling:
	a) Stage 1: VAV reheat coil shall maintain zone temperature setpoint of 72(F (adjustable) through a reheat coil discharge air temperature sensor, resettable through a zone temperature sensor.
	a) Stage 1: VAV reheat coil shall maintain zone temperature setpoint of 72(F (adjustable) through a reheat coil discharge air temperature sensor, resettable through a zone temperature sensor.
	b) Stage 2:  Upon an increase above zone temperature setpoint and the reheat coil de-energized (no reheat), a control signal from the zone sensor shall be sent to the VAV unit control module associated with that zone. The signal shall increase the sup...
	b) Stage 2:  Upon an increase above zone temperature setpoint and the reheat coil de-energized (no reheat), a control signal from the zone sensor shall be sent to the VAV unit control module associated with that zone. The signal shall increase the sup...

	2) Heating:
	2) Heating:
	a) Stage 1: VAV reheat coil shall maintain zone temperature setpoint of 68(F (adjustable) through a reheat coil discharge air temperature sensor, resettable through a zone temperature sensor.
	a) Stage 1: VAV reheat coil shall maintain zone temperature setpoint of 68(F (adjustable) through a reheat coil discharge air temperature sensor, resettable through a zone temperature sensor.
	b) Stage 2: Upon a decrease below zone temperature setpoint and the reheat coil energized, a control signal from the zone sensor shall be sent to the VAV unit control module associated with that zone. The signal shall decrease the supply air flow to t...
	b) Stage 2: Upon a decrease below zone temperature setpoint and the reheat coil energized, a control signal from the zone sensor shall be sent to the VAV unit control module associated with that zone. The signal shall decrease the supply air flow to t...


	h. Economizer Operation:
	h. Economizer Operation:
	1) If outdoor ambient air temperature and humidity permit, an economizer mode shall be used for “free cooling”.  During economizer mode the outside air damper and mixing damper through an enthalpy controller shall modulate from their original preset p...
	1) If outdoor ambient air temperature and humidity permit, an economizer mode shall be used for “free cooling”.  During economizer mode the outside air damper and mixing damper through an enthalpy controller shall modulate from their original preset p...
	2) When outside airflow exceeds 50% of HVAC unit’s total airflow, relief fan SMB-RF-1 shall energize to operate in LOW speed.
	2) When outside airflow exceeds 50% of HVAC unit’s total airflow, relief fan SMB-RF-1 shall energize to operate in LOW speed.
	3) When outside airflow exceeds 80% of HVAC unit’s total airflow, relief fan SMB-RF-1 shall energize to operate in HIGH speed.
	3) When outside airflow exceeds 80% of HVAC unit’s total airflow, relief fan SMB-RF-1 shall energize to operate in HIGH speed.
	4) When comfort conditions cannot be maintained through the economizer mode, the outside air damper and mixing damper shall return to their original preset positions and the DX cooling cycle will be energized.
	4) When comfort conditions cannot be maintained through the economizer mode, the outside air damper and mixing damper shall return to their original preset positions and the DX cooling cycle will be energized.
	5) Economizer shall be capable of running in VENTILATION OVERRIDE mode in which the supply and relief fans shall run at full airflow rates regardless of the enthalpy controller setpoint.  In VENTILATION OVERRIDE mode, outside air damper and relief dam...
	5) Economizer shall be capable of running in VENTILATION OVERRIDE mode in which the supply and relief fans shall run at full airflow rates regardless of the enthalpy controller setpoint.  In VENTILATION OVERRIDE mode, outside air damper and relief dam...
	5) Economizer shall be capable of running in VENTILATION OVERRIDE mode in which the supply and relief fans shall run at full airflow rates regardless of the enthalpy controller setpoint.  In VENTILATION OVERRIDE mode, outside air damper and relief dam...

	i. Duct mounted low limit thermostat (freezestat) shall close an alarm contact if the discharge air temperature is below the setpoint of 38 F (adjustable) after a 10 minute time delay (0-30 minutes adjustable).  The freezestat alarm shall signal a com...
	i. Duct mounted low limit thermostat (freezestat) shall close an alarm contact if the discharge air temperature is below the setpoint of 38 F (adjustable) after a 10 minute time delay (0-30 minutes adjustable).  The freezestat alarm shall signal a com...
	j. Duct mounted smoke detector in the return air duct shall stop the HVAC unit upon smoke detection.  Smoke detection shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condition to the building’s RIO panel...
	j. Duct mounted smoke detector in the return air duct shall stop the HVAC unit upon smoke detection.  Smoke detection shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condition to the building’s RIO panel...
	k. The HVAC unit’s intrinsic alarm conditions such as burner loss of air flow, fan motor overload, burner failure, high temperature, and dirty filter shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condi...
	k. The HVAC unit’s intrinsic alarm conditions such as burner loss of air flow, fan motor overload, burner failure, high temperature, and dirty filter shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condi...
	l. When the HVAC unit is manually shut down or shuts down on a safety alarm, the supply fan shall stop, the refrigeration system or burner, if operating, shall stop, the outside air damper fully closes.  Manual reset shall be required for restart.
	l. When the HVAC unit is manually shut down or shuts down on a safety alarm, the supply fan shall stop, the refrigeration system or burner, if operating, shall stop, the outside air damper fully closes.  Manual reset shall be required for restart.
	m. The relief fan SMB-RF-1 shall operate through a HAND/OFF/AUTO switch with run indicating light and motor overload light located on the front of the ATC panel.
	m. The relief fan SMB-RF-1 shall operate through a HAND/OFF/AUTO switch with run indicating light and motor overload light located on the front of the ATC panel.
	n. In the HAND position, motorized damper SMB-MD-2 shall energize to open.  A HIGH/LOW speed selector switch on the front of the ATC panel will allow for manual selection of high or low speed operation.  A limit switch shall start the fan when the mot...
	n. In the HAND position, motorized damper SMB-MD-2 shall energize to open.  A HIGH/LOW speed selector switch on the front of the ATC panel will allow for manual selection of high or low speed operation.  A limit switch shall start the fan when the mot...
	o. In the AUTO position, the relief fan shall be interlocked to operate with the HVAC unit.  A limit switch shall start the fan when the motorized damper SMB-MD-2 is 100% open.
	o. In the AUTO position, the relief fan shall be interlocked to operate with the HVAC unit.  A limit switch shall start the fan when the motorized damper SMB-MD-2 is 100% open.
	p. The exhaust fan SMB-EF-1 shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	p. The exhaust fan SMB-EF-1 shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel.
	q. In the HAND position, motorized damper SMB-MD-1 shall energize to open.  A limit switch shall start the exhaust fan when the damper is 100% open.
	q. In the HAND position, motorized damper SMB-MD-1 shall energize to open.  A limit switch shall start the exhaust fan when the damper is 100% open.
	r. In the AUTO position, the exhaust fan shall be interlocked to operate with the HVAC unit.  The motorized damper SMB-MD-1 shall energize to open when the HVAC unit is turned to AUTO.  A limit switch shall start the exhaust fan when the damper is 100...
	r. In the AUTO position, the exhaust fan shall be interlocked to operate with the HVAC unit.  The motorized damper SMB-MD-1 shall energize to open when the HVAC unit is turned to AUTO.  A limit switch shall start the exhaust fan when the damper is 100...
	r. In the AUTO position, the exhaust fan shall be interlocked to operate with the HVAC unit.  The motorized damper SMB-MD-1 shall energize to open when the HVAC unit is turned to AUTO.  A limit switch shall start the exhaust fan when the damper is 100...
	s. Outside air damper, mixing damper, SMB-MD-1, and SMB-MD-2 shall spring return to the normally closed position upon shut down of the HVAC unit, exhaust fan, relief fan, and/or when the damper actuators are de-energized.
	s. Outside air damper, mixing damper, SMB-MD-1, and SMB-MD-2 shall spring return to the normally closed position upon shut down of the HVAC unit, exhaust fan, relief fan, and/or when the damper actuators are de-energized.
	t. The HVAC unit supply fan and exhaust fan shall normally run continuously with the HVAC unit and the exhaust fan in the AUTO position.  The relief fan shall normally run when the HVAC unit’s outside air damper exceeds position setpoints with relief ...
	t. The HVAC unit supply fan and exhaust fan shall normally run continuously with the HVAC unit and the exhaust fan in the AUTO position.  The relief fan shall normally run when the HVAC unit’s outside air damper exceeds position setpoints with relief ...

	2. SMB-EF-2
	2. SMB-EF-2
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel and the space thermostat as shown on the Drawings.
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel and the space thermostat as shown on the Drawings.
	b. In the HAND position, motorized actuators SMB-LM-1 and SMB-LM-2 shall energize to open.  A limit switch shall start the exhaust fan when the motorized damper actuators are 100% open.
	b. In the HAND position, motorized actuators SMB-LM-1 and SMB-LM-2 shall energize to open.  A limit switch shall start the exhaust fan when the motorized damper actuators are 100% open.
	c. In the AUTO position, when space temperature reaches the thermostat’s setpoint (adjustable) of 85 F, motorized damper actuators SMB-LM-1 and SMB-LM-2 shall energize to open.  A limit switch shall start the exhaust fan when the motorized dampers are...
	c. In the AUTO position, when space temperature reaches the thermostat’s setpoint (adjustable) of 85 F, motorized damper actuators SMB-LM-1 and SMB-LM-2 shall energize to open.  A limit switch shall start the exhaust fan when the motorized dampers are...
	d. The motorized damper actuators  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	d. The motorized damper actuators  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	e. Exhaust fan shall normally run upon temperature rise above setpoint with exhaust fan in the AUTO position.
	e. Exhaust fan shall normally run upon temperature rise above setpoint with exhaust fan in the AUTO position.

	3. SMB-EF-3
	3. SMB-EF-3
	a. The exhaust fan shall operate through a HAND/OFF switch with run indicating light located on the front of the ATC panel and the corrosion resistant space thermostat as shown on the Drawings.
	a. The exhaust fan shall operate through a HAND/OFF switch with run indicating light located on the front of the ATC panel and the corrosion resistant space thermostat as shown on the Drawings.
	b. In the HAND position, motorized damper actuators SMB-LM-3 and SMB-LM-4 shall energize to open  A limit switch shall start the fan when motorized dampers  are 100% open.
	b. In the HAND position, motorized damper actuators SMB-LM-3 and SMB-LM-4 shall energize to open  A limit switch shall start the fan when motorized dampers  are 100% open.
	a.
	a.
	c. The motorized damper actuators  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	c. The motorized damper actuators  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	d. Exhaust fan shall normally run continuously with exhaust fan in the HAND position.
	d. Exhaust fan shall normally run continuously with exhaust fan in the HAND position.

	4. SMB-EF-4
	4. SMB-EF-4
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel and the corrosion resistant space thermostats as shown on the Drawings.
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light located on the front of the ATC panel and the corrosion resistant space thermostats as shown on the Drawings.
	b. In the HAND position, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the fan when motorized dampers  are 100% open.
	c. In the AUTO position, when space temperature reaches the thermostat’s setpoint (adjustable) of 85 F, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the exhaust fan in low speed when the motorize...
	b. In the HAND position, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the fan when motorized dampers  are 100% open.
	b. In the HAND position, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the fan when motorized dampers  are 100% open.
	c. In the AUTO position, when space temperature reaches the thermostat’s setpoint (adjustable) of 85 F, motorized damper actuators SMB-LM-5 and SMB-LM-6 shall energize to open.  A limit switch shall start the exhaust fan in low speed when the motorize...
	d. The motorized dampers  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	d. The motorized dampers  shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	e. Exhaust fan shall normally run upon temperature rise above setpoint with exhaust fan in the AUTO position.
	e. Exhaust fan shall normally run upon temperature rise above setpoint with exhaust fan in the AUTO position.

	5. SMB-EF-5
	5. SMB-EF-5
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light and motor overload indicating light located on the front of the ATC panel and the combination gas detector as shown on the Drawings.
	a. The exhaust fan shall operate through a HAND/OFF/AUTO switch with run indicating light and motor overload indicating light located on the front of the ATC panel and the combination gas detector as shown on the Drawings.
	b. In the HAND position, motorized damper SMB-MD-3 and motorized damper actuators SMB-LM-7, SMB-LM-8, SMB-LM-9, SMB-LM-10, SMB-LM-11, and SMB-LM-12 shall energize to open. A limit switch shall start the fan when motorized damper actuators are 100% open.
	b. In the HAND position, motorized damper SMB-MD-3 and motorized damper actuators SMB-LM-7, SMB-LM-8, SMB-LM-9, SMB-LM-10, SMB-LM-11, and SMB-LM-12 shall energize to open. A limit switch shall start the fan when motorized damper actuators are 100% open.
	c. In the AUTO position, when the carbon monoxide and/or nitrogen dioxide gas levels exceeds the combination gas detector’s low-alert level (adjustable), motorized damper SMB-MD-3 and motorized damper actuators SMB-LM-7, SMB-LM-8, SMB-LM-9, SMB-LM-10,...
	c. In the AUTO position, when the carbon monoxide and/or nitrogen dioxide gas levels exceeds the combination gas detector’s low-alert level (adjustable), motorized damper SMB-MD-3 and motorized damper actuators SMB-LM-7, SMB-LM-8, SMB-LM-9, SMB-LM-10,...
	d. The gas detector’s high-alert level (adjustable) shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condition to the building’s RIO panel.  Gas detector’s high-alert level shall be indicated on the face ...
	d. The gas detector’s high-alert level (adjustable) shall signal a common visual and audible alarm at the ATC panel and shall output a common alarm condition to the building’s RIO panel.  Gas detector’s high-alert level shall be indicated on the face ...
	e. The motorized actuators for motorized dampers and SMB-MD-3 shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	e. The motorized actuators for motorized dampers and SMB-MD-3 shall spring return to the normally closed position upon shut down of the exhaust fan and/or when the actuators are de-energized.
	f. Exhaust fan shall normally run upon gas detection above alert levels with exhaust fan in the AUTO position.
	f. Exhaust fan shall normally run upon gas detection above alert levels with exhaust fan in the AUTO position.


	A.
	A.
	A.
	A.
	C. Gas-Fired Unit Heaters (GUH):
	C. Gas-Fired Unit Heaters (GUH):
	1. Heaters shall be cycled by individual low voltage space thermostat set at 55 F (adjustable).
	1. Heaters shall be cycled by individual low voltage space thermostat set at 55 F (adjustable).

	D. Gas-Fired Radiant Heaters (RH):
	D. Gas-Fired Radiant Heaters (RH):
	1. Heaters shall be cycled by individual corrosion resistant space thermostat set at 55 F (adjustable).
	1. Heaters shall be cycled by individual corrosion resistant space thermostat set at 55 F (adjustable).

	E. Ceiling Fans (CF):
	E. Ceiling Fans (CF):
	1. Fans shall be controlled by individual variable speed switch and be operated as required to assist in ventilation cooling and heating by preventing air stratification.
	1. Fans shall be controlled by individual variable speed switch and be operated as required to assist in ventilation cooling and heating by preventing air stratification.
	1. Fans shall be controlled by individual variable speed switch and be operated as required to assist in ventilation cooling and heating by preventing air stratification.
	2. Fans shall be wired to a factory supplied reversing switch to allow for seasonal reversal of the fan rotation.
	2. Fans shall be wired to a factory supplied reversing switch to allow for seasonal reversal of the fan rotation.

	F.     Fire Alarm Shutdown:
	F.     Fire Alarm Shutdown:
	1. All HV units, HVAC units, fans, unit heaters, outside air dampers, discharge air dampers, motorized control damper actuators, etc. shall be orderly shut down upon receipt of a signal from the fire alarm control panel.  Fire alarm condition shall si...
	1. All HV units, HVAC units, fans, unit heaters, outside air dampers, discharge air dampers, motorized control damper actuators, etc. shall be orderly shut down upon receipt of a signal from the fire alarm control panel.  Fire alarm condition shall si...


	3.3  ADJUSTMENT AND TESTING
	3.3  ADJUSTMENT AND TESTING
	A. Adjust all system components for specified operation.
	A. Adjust all system components for specified operation.
	B.     Test each control system for proper operation.  Provide a running test in the presence of the Engineer simulating all operating and safety sequences.  Provide a written report of such running test, listing all checks made and all corrective act...
	B.     Test each control system for proper operation.  Provide a running test in the presence of the Engineer simulating all operating and safety sequences.  Provide a written report of such running test, listing all checks made and all corrective act...
	C.     Coordinate with Section 23 05 93, Testing, Adjusting and Balancing for HVAC.
	C.     Coordinate with Section 23 05 93, Testing, Adjusting and Balancing for HVAC.

	3.4   supplier’S SERVICES
	3.4   supplier’S SERVICES
	A. A qualified representative shall be provided for installation, supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 3 visits, minimum 8 hours on-Site for each ...
	A. A qualified representative shall be provided for installation, supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 3 visits, minimum 8 hours on-Site for each ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
	C. Instruction of Operations and Maintenance Personnel:
	C. Instruction of Operations and Maintenance Personnel:
	1. Comply with Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	1. Comply with Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	2. Instruction Course:  After equipment is fully operational, and before Owner will assume responsibility for the operation of equipment, the manufacturer’s operating specialists shall instruct the Owner's operating personnel in the care, maintenance ...
	2. Instruction Course:  After equipment is fully operational, and before Owner will assume responsibility for the operation of equipment, the manufacturer’s operating specialists shall instruct the Owner's operating personnel in the care, maintenance ...
	3. All training sessions may be video-taped by Owner.

	D. Manufacturer's Installation Report:
	3. All training sessions may be video-taped by Owner.

	D. Manufacturer's Installation Report:
	1. Prepare manufacturer's installation reports and submit within 30 days after completion of field testing and operation instruction.  The reports shall be prepared in accordance with the requirements of Section 01 78 23, Operations and Maintenance Da...
	1. Prepare manufacturer's installation reports and submit within 30 days after completion of field testing and operation instruction.  The reports shall be prepared in accordance with the requirements of Section 01 78 23, Operations and Maintenance Da...
	a. Field testing reports.
	a. Field testing reports.
	b. Description of installation deficiencies not resolved to the Owner's satisfaction.
	b. Description of installation deficiencies not resolved to the Owner's satisfaction.
	c. Description of problems or potential problems.
	c. Description of problems or potential problems.
	d. Names of Owner personnel who attended the operations and maintenance training sessions.
	d. Names of Owner personnel who attended the operations and maintenance training sessions.
	e. Record copy of materials used for the training sessions including an outline summary of the course.
	e. Record copy of materials used for the training sessions including an outline summary of the course.





	23 31 13 - Metal Ductwork
	SECTION 23 31 13
	METAL DUCTWORK
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install ductwork complete with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, ductwork and accessories Work.

	C. Related Sections:
	1. Section 05 05 33, Anchor Systems.
	2. Section 09 91 00, Painting.
	3. Division 23, Mechanical.


	1.2   REFERENCES
	A. Standards referenced in this Section are listed below:
	1. American Conference of Governmental Industrial Hygienists, (ACGIH).
	a. ACGIH 0428 – Industrial Ventilation Workbook.
	b. ACGIH 2094 – Industrial Ventilation: A Manual of Recommended Practice.
	c. ACGIH 2095 – Industrial Ventilation: A Manual of Recommended Practice for Design.

	2. American National Standards Institute, (ANSI).
	3. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	a. ASHRAE Standard 52.2 – Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	4. American Society for Testing and Materials, (ASTM).
	a. ASTM E84 – Standard Test Method for Burning Characteristics of Building Materials.
	b. ASTM A774/A774M – Standard Specification for As-Welded Wrought Austenitic Stainless Steel Fittings for General Corrosive Service at Low and Moderate Temperatures.
	c. ASTM A778 – Standard Specification for Welded, Unannealed Austenitic Stainless Steel Tubular Products.

	5. Institute of Electrical and Electronic Engineers, (IEEE).
	6. National Fire Protection Association, (NFPA).
	a. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.

	7. National Electrical Code, (NEC).
	8. National Electrical Manufacturers Associates, (NEMA).
	9. Sheet Metal and Air Conditioning Contractors National Association, (SMACNA).
	a. HVAC Duct Construction Standards – Metal and Flexible.
	b. Round Industrial Duct Construction Standards.
	c. Rectangular Industrial Duct Construction Standards.
	d. Fire, Smoke and Radiation Damper Installation Guide for HVAC Systems.

	10. Underwriters Laboratories Inc., (UL).
	a. UL 181 – Factory-Made Air Ducts and Air Connectors.
	b. UL 555 – Fire Dampers.
	c. UL 900 – Air Filter Units.



	1.3   QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Manufacturer shall have a minimum of five years of experience of producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in ductwork installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type of Work.  Submi...
	2. Engage a single installer for the entire ductwork system with undivided responsibility for performance and other requirements.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American National Standards Institute, (ANSI).
	2. Institute of Electrical and Electronic Engineers, (IEEE).
	3. National Electrical Code, (NEC).
	4. National Electrical Manufacturers' Association, (NEMA).
	5. National Fire Protection Association, (NFPA).
	6. Underwriters Laboratories Inc., (UL).
	7. Local and State Building Codes and Ordinances.
	8. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4   SUBMITTALS
	A. Shop Drawings: Submit the following:
	1. 1/4-inch scale layouts, dimensioned to show length of runs, sizes, support spacing and expansion provisions.
	2. Details of installation, including supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data for all equipment.
	4. Flexible connections.
	5. Other technical data related to the specified material and equipment as requested by Engineer.
	6. Submit schedule with materials of construction, sizes, thickness, design pressure, weight per foot, maximum span, joint type and flange data.
	7. Submit air outlet schedule indicating size, location, model, duty (supply, exhaust, or return) and quantity.
	8. Gasket material.
	9. Installer’s qualifications.
	10. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up-to-date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of work submit CADD drawings showing the actual in-place installation of all ductwork and equipment instal...

	C. Contractor shall provide certification that all stainless steel ductwork, hangers, accessories and hardware are Type 316 stainless steel.

	1.5   DELIVERY, STORAGE AND HANDLING
	A. Shipping, Packaging, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance of Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6  GENERAL REQUIREMENTS
	A. The Contract Documents show the general arrangement and extent of the Work to be done.  The exact location and arrangement of all parts shall be determined as the Work progresses.  The exact location of all parts of the Work is governed by the gene...
	B. The Drawings are intended as an indication of the arrangement of equipment and ductwork and is as nearly correct as can be determined in advance of the actual construction of the Work.  Equipment, ductwork, and appurtenances found to interfere with...
	C. The connections shown to the various units are particularly intended as an indication only.  The actual connections at the time of installation is to be made and arranged as to suit the requirements of each particular case, and to adequately provid...
	D. The Drawings show the general arrangement of all systems.  Should conditions necessitate rearrangement of one or more of the systems, Contractor, before proceeding with the Work, shall prepare and submit complete drawings showing all details of the...
	E. The Drawings do not indicate all offsets, fittings, accessories and details, which may be required.  Contractor shall examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the respective Specifications f...


	PART 2 -  PRODUCTS
	2.1   METALLIC RECTANGULAR DUCTWORK
	A. Type:
	1. Galvanized steel shall be G90 hot dipped in accordance with ASTM A653/A653M. (G90 coating).
	a. All accessories, hardware, and fasteners for galvanized ductwork, shall be galvanized steel, unless otherwise noted.

	2. Aluminum (Alloy 3003 - H-14).
	a. All accessories and hardware shall be aluminum, unless otherwise noted.
	b. All fasteners shall be Type 316 stainless steel, unless otherwise noted.


	B. Design Criteria:
	1. Sheet metal construction shall conform to the following minimum pressure classification (positive and negative pressure), unless otherwise shown or specified:
	a. Ductwork serving administrative spaces: 3-inch W.G.
	b. Ductwork serving process spaces: 2-inch W.G.


	C. Construction:  Conform to the latest edition of SMACNA Standards.
	1. All sheet metal construction shall be in accordance with the construction details and installation details in the latest edition of the SMACNA HVAC Duct Construction Standards.  This Standard is hereinafter referred to as HVAC DS.
	2. Duct construction alternatives (duct gauge in relation to reinforcement spacing) selected by Contractor from HVAC DS Tables  shall be identified by duct system and shall be submitted in schedule form to the Engineer prior to beginning installation ...
	3. Thickness of aluminum ductwork and size and thickness of aluminum supports shall be appropriately converted using the aluminum conversion tables in the HVAC DS.
	4. Unless otherwise noted, longitudinal seams shall be Pittsburgh type with permanently elastomeric sealant applied continuously within the seam.
	5. Galvanized Steel Ductwork Minimum Thicknesses:



	Duct Dimension, (maximum side): Thickness:
	6. Aluminum Ductwork Minimum Thicknesses:
	7. Stiffener angles shall be constructed of the same material as the ductwork.
	8. Splitter Dampers:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.

	9. Transitions and Offsets:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.

	10. Branch Take-Offs:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.
	c. 45 degrees, NO straight taps, unless specifically shown.

	11. Elbows:
	a. Reference:  SMACNA Standards.
	b. Material:  Same material as ductwork.
	c. Elbows shall be the radius type with R=1.5, unless specifically shown otherwise.
	d. Where space limitations prevent the use of a radius elbow provide a square throat elbow with turning vanes.

	D. Transverse Joints:
	1. Manufacturer: Provide product of one of the following:
	a. Ductmate Industries, Inc.
	b. Elgen Manufacturing Company, Inc.
	c. Or equal.

	2. Ductwork shall be connected by a mechanical joining system, except where otherwise noted.
	3. Manufacturer’s installation instructions will be followed, except where otherwise noted.
	4. SMACNA T-24 and other flange type connectors formed from the duct edge will NOT be allowed.
	5. All connectors shall meet or exceed the functional criteria outlined in the HVAC DS and shall be constructed of the same material as the ductwork.

	E. Turning Vanes:
	1. Manufacturer: Provide product of one of the following:
	a. Ductmate Industries, Inc.
	b. Elgen Manufacturing Company, Inc.
	c. C.L. Ward & Family, Inc.
	d. Or equal.

	2. Material:  Same material as ductwork.
	3. Ducts 24-inches or shorter:
	a. Vanes:  Single thickness.
	b. Runners: Type 2.

	4. Ducts taller than 24-inches:
	a. Vanes:  Double thickness.
	b. Runners: Type 1.


	F. Seal Class:
	1. Class B – Ductwork constructed with a minimum pressure classification (positive and negative pressure) less than 4-inch W.G.

	G. Leakage:
	1. Leakage Class 6 – All other rectangular duct systems.

	H. Flexible duct or duct constructed of fiberglass duct board shall not be permitted, except where specifically shown.
	2.2   METALLIC ROUND DUCTWORK
	A. Type:
	1. Aluminum (Alloy 3003 - H-14).
	a. All accessories and hardware shall be aluminum, unless otherwise noted.
	b. All fasteners shall be Type 316 stainless steel, unless otherwise noted.


	B. Design Criteria:
	1. Sheet metal construction shall conform to the following minimum pressure classification (positive and negative pressure), unless otherwise shown or specified:
	a. Ductwork serving administrative spaces: 3-inch W.G.
	b. Ductwork serving process spaces: 2-inch W.G.
	c. Ductwork serving dryer exhaust systems: 2-inch W.G. minimum; thickness to be as required for longitudinal weld specified.


	C. General: Conform to the latest edition of SMACNA Standards.
	1. All sheet metal construction shall be in accordance with the construction details and installation details in the latest edition of the SMACNA HVAC Duct Construction Standards.  This Standard is hereinafter referred to as HVAC DS.
	2. Duct construction alternatives (duct gauge in relation to reinforcement spacing) selected by Contractor from HVAC DS Tables shall be identified by duct system and shall be submitted in schedule form to the Engineer prior to beginning installation o...
	3. Thickness of aluminum ductwork and size and thickness of aluminum supports shall be appropriately converted using the aluminum conversion tables in the HVAC DS.
	4. Ductwork shall be manufactured by United McGill Corporation, Series UNI-SEAL or equal.
	5. Ductwork fittings shall be manufactured by United McGill Corporation, Series LOLOSS or equal.
	6. For General Round Ductwork:
	a. Provide round, single wall, spiral lock seam with rib ductwork.

	7. For Dryer Vent Round Ductwork:
	a. Provide round, single wall, fully welded longitudinal seam ductwork.

	8. Aluminum Ductwork Minimum Thicknesses:



	Duct Diameter:    Minimum Thickness:
	9. Ductwork shall be provided in continuous un-joined lengths wherever possible, except when interrupted by fittings and dampers.
	10. Fittings:  Elbows shall be die-stamped with a bend radius of 1.5 times the elbow diameter.  Where die-stamped elbows are not available from the manufacturer, provide gored elbows with a letter from the manufacturer stating die-stamped elbows are n...
	a. All branch entrances shall be by means of factory-fabricated fittings or factory fabricated duct tap assemblies.

	D. Tranverse Joints: Ductwork and fittings shall be connected using flanged joints in accordance with the manufacturer’s installation procedures and duct sealant recommendations for intended service conditions.
	E. Seal Class:
	1. Class B – Ductwork constructed with a minimum pressure classification (positive and negative pressure) less than 4-inch W.G.

	F. Leakage:
	1. Zero Leakage – dryer vent exhaust systems.
	2. Leakage Class 6 – All other round duct systems.

	2.3  METALLIC DUCT ACCESSORIES
	A. Hangers:
	1. All ductwork shall be supported from trapeze type hangers.  Hanger rods shall be minimum 3/8-inch for all ducts with half perimeter up to 72-inches, and 1/2-inch diameter for all ducts with half perimeter larger than 72-inches.  A pair of rods shal...
	2. Provide structural steel supports as required to mount hangers from building structure.
	3. All hangers, rods, supports, bolts, nuts, washers, inserts, supports, and appurtenances located in corrosive areas shall be Type 316 stainless steel and those located in non-corrosive areas shall be hot dip galvanized steel.  Refer to the Corrosive...
	4. Hanger construction and installation shall conform to SMACNA Standards, except as specified.  No sheet metal duct hangers or straps will be allowed.

	B. Motorized Control Dampers and Volume Dampers (for Rectangular Ductwork):
	1. Commercial Type Dampers for Galvanized Steel Ductwork:
	a. Design and Performance Criteria (based on 48-inch damper width):
	1) Dampers shall be performance rated and certified in accordance with AMCA Standard 500-D and AMCA Publication 511.
	2) Maximum Design Total Static Pressure:  5.2-inch W.G.
	3) Damper Leakage:  Class 1 Leakage Rated – Not more than 8 cfm per square foot at 4-inch W.G. with blade seals.
	4) Certification:  Manufacturer shall submit certified test data.

	b. Product and Manufacturer: Provide one of the following:
	1) Model CD60, as manufactured by Ruskin.
	2) Or equal.

	c. Details of Construction:
	1) Material:  Galvanized steel.
	2) Frame:  16 gauge hat channel reinforced with corner braces for structural strength equal to 11 gauge channel frame with mounting flanges.
	3) Single Section Sizes:
	a) Minimum:  8-inch wide by 10-inch high.
	b) Maximum:  60-inch wide by 72-inch high.

	4) Blades:
	a) 6-inch wide.
	b) Opposed blades.
	c) Airfoil shape with 14 gauge equivalent galvanized steel double skin construction.
	d) EPDM edge seals for motorized control dampers only.

	5) Linkage:  Concealed in frame outside the air stream.
	6) Axles:  1/2-inch plated steel hex.
	7) Bearings:  Stainless steel sleeve.
	8) Jamb Seals: Flexible metal compressible type.
	9) Provide galvanized steel outside handle, quadrant with 2-inch standoff and approved position indicator with locking device for all volume dampers.


	2. Commercial Type Dampers for Aluminum Ductwork:
	a. Design and Performance Criteria (based on 48-inch damper width):
	1) Dampers shall be performance rated and certified in accordance with AMCA Standard 500-D and AMCA Publication 511.
	2) Maximum Design Total Static Pressure:  5.2-inch W.G.
	3) Damper Leakage:  Class 1 Leakage Rated – Not more than 8 cfm per square foot at 4-inch W.G. with blade seals.
	4) Certification:  Manufacturer shall submit certified test data.

	b. Product and Manufacturer: Provide one of the following:
	1) Model CD50, as manufactured by Ruskin.
	2) Or equal.

	c. Details of Construction:
	1) Material:  6063-T5 aluminum.
	2) Frame:  0.125-inch thick hat channel with mounting flanges.
	3) Single Section Sizes:
	a) Minimum:  6-inch wide by 9-inch high.
	b) Maximum:  60-inch wide by 72-inch high.

	4) Blades:
	a) 6-inch wide.
	b) Opposed blades.
	c) Airfoil shape with heavy gauge 6063-T5 aluminum double skin construction.
	d) EPDM edge seals for motorized control dampers only.

	5) Linkage:  Concealed in frame outside the air stream.
	6) Axles:  1/2-inch plated steel hex.
	7) Bearings:  Molded synthetic.
	8) Jamb Seals:  Flexible metal compressible type.
	9) Provide Type 304 stainless steel outside handle, quadrant with 2-inch standoff and approved position indicator with locking device for all volume dampers.
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	C. Fire Dampers (FD):
	1. Products and Manufacturers: Provide one of the following:
	a. Ruskin, Model DIBD2SS/DIBD23SS.
	b. Or equal.

	2. Reference:  NFPA 90A, SMACNA, UL 555 and local building codes.
	3. Type: Curtain type dynamic fire damper.
	4. Maximum velocity: 2000 FPM.
	5. Maximum pressure: 4 in. W.G.
	6. Frame: 20-gauge, 316 stainless steel channel.
	7. Blades: 24-gage, 316 stainless steel curtain type in airstream.
	8. Closure Springs: 301 stainless steel constant force or spring clip type.
	9. Control: 165 F fusible link.
	10. Label:
	a. All fire dampers shall have UL Label attached.
	b. Label shall have a fire rating of minimum 1-1/2 hours for walls rated at one or two hours and 3 hours for walls rated above three hours fire rating.

	11. Provide firestopping at walls, floors, and ceilings where dampers are installed.
	12. Provide a duct access door at each fire damper.
	13. Installation shall conform to manufacturer’s installation recommendations required to meet UL.

	D. Access Doors:
	1. Rectangular Ductwork:
	a. Reference:  SMACNA Standards.
	b. Type:  Gasketed cam lock covers.
	c. Materials:  Same as duct.
	d. Unless otherwise specified access doors shall be:
	1) 12 by X-2-inches for ducts X-inches and smaller less than 14-inches.
	2) 24 by 12-inches for ducts between 14 and 36-inches.
	3) 24 by 24-inches for ducts between 36 and 60-inches.
	4)  (Two) 24 by 24-inch doors for ducts larger than 61-inches.

	e. Provide access doors for all fire dampers, smoke detectors, volume/control dampers, and other duct mounted devices where required to be accessible.
	f. Access doors for fire dampers shall be stenciled “FIRE DAMPER ACCESS” with minimum 1/2-inch high letters.


	E. Flexible Connections:
	1. Reference:  SMACNA Standards.
	2. Fabric:
	a. 1/16-inch thick minimum reinforced Hypalon or EPDM sheeting.
	b. UV resistant for outdoor use.


	F. Miscellaneous Duct Fittings:
	1. Reference:  SMACNA Standards.
	2. Material:  Same material as ductwork.

	G. Sleeves:
	1. Where galvanized steel ductwork passes through masonry walls, partitions or floors, provide 16-gauge galvanized sleeve.
	2. Where aluminum ductwork or stainless steel ductwork passes through masonry walls, partitions or floors, provide 16-gauge Type 316 stainless steel sleeve.
	3. Where two types of metallic ductwork come together at a sleeve, provide Type 316 stainless steel sleeve.
	4. Calk airtight with fire resistant sealant between sleeve and ductwork.

	H. Duct Gaskets:  Gasketing material shall be butyl.
	I. Hardware and Fasteners:
	1. All hardware and fasteners for galvanized ductwork shall be galvanized steel.
	2. All hardware and fasteners for stainless steel ductwork shall be Type 316 stainless steel.
	3. All hardware and fasteners for aluminum ductwork shall be Type 316 stainless steel.


	2.4  GRILLES, REGISTERS, AND DIFFUSERS
	A. Manufacturers:  Provide one of the following:
	1. Anemostat.
	2. Titus.
	3. Or equal.

	B. General:
	1. Aluminum air devices shall have a clear anodized finish.
	2. Stainless steel air devices shall have a satin polish finish.
	3. Ceiling diffusers shall have a baked enamel white finish.

	C. Return/Exhaust Grille – RG/EG (Stand-alone/duct mounted and for use with Return or Exhaust Plenum Grille Detail):
	1. Single deflection, blade angle per Schedule on Drawings, fixed blades.
	2. Blades shall be parallel to long dimension.
	3. 3/4-in blade spacing.
	4. For use in T-bar ceiling (when plenum mounted) or ductwork when stand-alone.
	5. Baked enamel white finish for plenum mounted grilles.
	6. Clear anodized when not mounted in hung ceilings.
	7. Base model:
	a. Aluminum: Anemostat XAC3LOD (for use in plenum).
	b. Aluminum: Anemostat X-30 (stand-alone/duct mounted).


	D. Ceiling Diffusers – SAD:
	1. 24-in by 24-in louvered face with adjustable internal air pattern controller.
	2. Round neck.
	3. 360 degree discharge pattern.
	4. For use in T-bar ceiling.
	5. Base model:
	a. Aluminum: Titus TMSA-AA.



	2.5  FLEXIBLE DUCTWORK
	A. Flexible ductwork shall be limited to six feet and allowed only where shown.
	B. Core:
	1. Two-ply black polyester core encapsulating a galvanized steel wire helix.
	2. Rated Pressure in Accordance with UL 181: 10-inch w.g. positive pressure.
	3. Rated Maximum Air Velocity: 4000 FPM.

	C. Thermal Characteristics: R-6.0.
	D. Jacket:
	1. Durable black polyethylene vapor barrier.
	2. High tensile scrim under vapor barrier for strength and tear resistance.

	E. Maximum flame spread: 25.
	F. Maximum smoke developed: 50.


	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between ductwork systems and/or equipment and/or structures to Engineer, in writing, who shall determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of ductwork, unless specifically approved by Engineer.
	5. Installation to conform to the requirements of all local and state codes.

	B. All ductwork shall conform accurately to the dimensions shown, the ducts shall be straight and smooth inside with joints neatly finished.  Ductwork shall be installed so as to preclude the possibility of vibration under all operating conditions.
	C. Tape and seal all joints in accordance with SMACNA Standards.  Tape shall not be used as the primary means of sealing.
	D. Test holes shall be provided as directed by the testing, adjusting and balancing contractor.
	E. Fire dampers shall be provided and installed where indicated and where required by UL and authorities having jurisdiction, and shall be approved by local building codes and in accordance with the requirements of the NFPA.
	F. Install all ductwork and accessories to provide a system free from buckling, warping, breathing or vibration.
	G. All ducts at flexible connections with fans shall be supported at free end within 12-inches of flexible connection.
	H. Provisions shall be made for supporting all ductwork, dampers, and other ductwork accessories, where necessary.
	I. Coordinate all air outlets for compatibility with ceiling system.

	3.2   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Test all equipment in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components shall not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive ductwork and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of ductwork and accessories found to be defective, blistered, cracked and/or deviated from allowable tolerances.

	C. Protection:
	1. Properly plug or cap the open ends of all ductwork at the end of each day’s Work or other stopping point throughout the construction.  Ductwork shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, dampers, valves to achieve design conditions.
	3. All duct systems shall be balanced by Specification Section 23 05 93, Testing, Adjusting and Balancing.

	B. Cleaning:
	1. Thoroughly clean ductwork and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from ductwork in preparation for painting.
	3. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4  MATERIAL SCHEDULES
	A. All ductwork and plenums serving the following equipment shall be aluminum:
	1. SMB-EF-1, SMB-EF-2, SMB-EF-3, SMB-EF-4, SMB-EF-5 including intake damper plenums as shown on the drawings.
	2. SMB-HVAC-1 and SMB-RF-1 (exterior ductwork only).
	3. Clothes dryer vent, dryer vent fan.

	B. All ductwork and plenums serving the following equipment shall be galvanized steel:
	1. SMB-HVAC-1 (interior ductwork).

	C. Ductwork materials not specified above and not specified in Specification Section shall be constructed of aluminum, unless otherwise directed by Engineer.

	3.5   PAINTING
	A. All ductwork and accessories shall be painted in accordance with Specification Section 09 91 00, Painting.
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	23 34 04 - Industrial Ceiling Fans
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install industrial ceiling fans complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under other Sections and coordinate the installation of items that must be installed with, or before, the industrial ceiling fans Work.

	C. Related Sections:
	1. Section 10 14 00, Signage.
	2. Section 23 05 29, Hangers and Supports for HVAC Ductwork, Piping, and Equipment.
	3. Section 23 09 00, Instrumentation and Control for HVAC.
	4. Section 26 05 05, General Provisions for Electrical Systems.
	5. Section 26 28 16.33, Disconnect Switches.


	1.2  REFERENCES
	A. Air Movement and Control Association International, Inc. (AMCA).
	1. AMCA Standard 204 – Balance Quality and Vibration Levels for Fans.
	2. AMCA Standard 230 – Laboratory Methods of Testing Air Circulating Fans for Rating and Certification.

	B. American Society for Testing and Materials (ASTM).
	1. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	C. Underwriters Laboratories Inc. (UL).
	1. UL 507 – Electric Fans.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.
	b. Equipment shall be manufactured in the United States.
	c. Manufacturer’s facility, where equipment will be manufactured and tested, shall be ISO 9001:2008 certified.  Manufacturer shall include a copy of the ISO 9001:2008 certificate with the submittals.


	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single industrial ceiling fan manufacturer.
	2. Require the industrial ceiling fan manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the industrial ceiling fan manufacturer.

	C. Regulatory Requirements:
	1. National Electrical Code (NEC).
	2. National Fire Protection Association (NFPA).
	3. Underwriters Laboratories Inc. (UL).
	4. Local and State Building Codes and Ordinances.
	5. Permits: Contractor shall obtain and pay for all required permits, fees and inspections.

	D. Certifications:
	1. Industrial ceiling fans shall bear an approved label with all the necessary identification marks, electrical data, and any necessary cautions as required by the National Electric Code.
	2. Industrial ceiling fans shall be AMCA certified.


	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, installation details, and wiring diagrams.
	b. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.

	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Lubricant Specification: Furnish lubricant specification for type and grade required for equipment furnished.
	f. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	g. Other technical data related to specified material and equipment as requested by Engineer.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports:
	1) UL Label or equal.
	2) AMCA certification.

	b. Copy of manufacturer’s ISO 9001:2000 certificate.

	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the equipment.
	b. Installation Data.
	c. Instructions for handling, start-up, and troubleshooting.

	3. Source Quality Control Submittals:
	a. Written report presenting results of required shop testing.
	b. Factory test reports.

	4. Field Quality Control Submittals:
	a. Written report presenting results of required field testing.

	5. Supplier Reports:
	a. Submit written report of results of each visit to Site by Supplier’s service personnel, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.

	6. Qualifications Statements:
	a. Manufacturer, when requested by Engineer.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	2. Warranty Documentation:
	a. General warranty.
	b. Special warranties on materials and equipment.


	D. Maintenance Material Submittals: Furnish the following:
	1. Spare Parts:
	a. Spare parts list and recommended quantities.

	2. Tools:
	a. Two sets of special tools, if any, required for normal operation and maintenance.

	3. Spare parts, extra stock materials, and tools shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the Owner at the conclusion of the Project.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of that Work.
	3. Comply with manufacturer’s recommendations for rigging of equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6  WARRANTY
	A. General Warranty: The special warranty specified in this Article shall not deprive Owner of other rights or remedies Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made b...
	B. Special Warranty on Materials and Equipment:
	1. Provide manufacturer’s written warranty, running to the benefit of Owner, agreeing to correct, or at option of Owner, remove or replace materials or equipment specified in this Section found to be defective during a period of 3 years after the date...



	PART 2 -  PRODUCTS
	2.1  EQUIPMENT PERFORMANCE
	A. Design Criteria:
	1. Fans shall conform and be certified to UL 507.
	2. Fans shall be designed for industrial applications with mounting heights of 10 feet or higher.

	B. Performance Criteria:
	1. Provided equipment shall not exceed total power of 200 watts at 120 VAC.
	2. Fans shall be capable of meeting or exceeding industry test by effectively moving 27,000 CFM of air volume past a plane 20 feet from fan with an effective coverage area of 3,800 ft2.
	3. Fans shall be capable of providing identical air flow volume movement in either forward or reverse rotation.
	4. Fans shall be performance rated in accordance with AMCA Standard 230.


	2.2   manufacturers
	A. Product and Manufacturer:  Provide one of the following:
	1. Model 56301RDP, as manufactured by Marley Engineered Products.
	2. Or equal.


	2.3  details of equipment
	A. Fans shall be the three-blade pendant mounted type with minimum spanned diameter of 56 inches.
	B. Fans shall be provided with minimum 3/16-inch thick dual pitch blades constructed from corrosion resistant steel or aluminum.
	C. Fans shall be provided with factory installed secondary support cable assembly consisting of minimum 6-foot galvanized cable connected to motor shaft.
	D. Fans shall be direct driven with heavy duty permanent split capacitor type motors with permanently sealed ball bearings.  Motors shall have integral thermal overload protection with automatic reset.

	2.4  accessories
	A. Disconnects
	1. Provide lockable, horsepower rated, unfused disconnects for all single phase motors conforming to Section 26 28 16.33, Disconnect Switches.
	2. Disconnects shall be constructed and rated for the location in which they are installed.  Refer to Section 26 05 05, General Provisions for Electrical Systems, and the Electrical Drawings for area classifications and ratings.

	B. Variable Speed Controllers
	1.
	1. UL listed solid state integrated semi-conductor device.
	2. 120 VAC, 1-phase, 60 Hz control rating.
	3. Positive OFF/ON action in the control dial.
	4. Adjustable speed range.
	5. Shipped loose for field installation.

	C. Reversing Switch
	1.
	1. Remote mounted toggle switch shall allow for reversing of fan rotation.
	2. Switch shall be capable of controlling up to 10 fans.

	D. Downrods
	1. Fans shall be provided with minimum 24-inch downrod.
	2. Provide extension kit or additional standard length downrods to meet installation height specified on the Equipment Schedule or shown the Drawings.

	E. Mounting Hardware
	1. Provide Type 316 stainless steel hardware for all fan installations.

	F. Structural Supports
	1. Contractor shall provide and install all hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount equipment where shown.  All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall conf...


	2.5   finishing
	A. Unit shall be finish with a powder coating, baked enamel, or epoxy coating.  Unit finish shall be capable of withstanding at least 250 hours, with no visible corrosive effects, when tested in a salt spray and fog atmosphere in accordance with ASTM ...
	A.
	A.

	2.6  CONTROLS
	A. Refer to Section 23 09 00, Instrumentation and Control for HVAC, for sequence of operations.

	2.7  IDENTIFICATION
	A. All equipment and component identification shall be provided in accordance with Section 10 14 00, Signage.

	2.8  SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label or equal.
	b. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer’s data ...
	c. Fans shall be statically and dynamically balanced in accordance with AMCA Standard 204.




	PART 3 -  EXECUTION
	3.1  INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  PREPARATION
	A. Protection of Surrounding Areas/Surfaces:
	1. Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3  INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from Engineer in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by Engineer.
	4. Installation to conform to requirements of all local and state codes.


	3.4  FIELD QUALITY CONTROL
	A. Field Tests:
	1. After equipment installation is complete, Contractor and a qualified field service representative of unit manufacturer shall perform an operating test and a sound test of each unit and associated controls, in presence of Engineer.  Equipment will p...


	3.5  ADJUSTING
	A. Adjust all controls for proper settings.
	A.
	A. While system is operable, balance all equipment to achieve design conditions.
	B.
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	23 34 05 - Metallic HVAC Fans
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install metallic fans complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the metallic fans Work.

	A.
	C. Related Sections:
	1. Division 23, Mechanical.
	2. Division 26, Electrical.


	1.2   REFERENCES
	A. Standards referenced in this Section are listed below:
	1. Air Movement and Control Association International, Inc. (AMCA).
	a. AMCA Standard 99-0401-86 - Classification for Spark Resistant Construction.
	b. AMCA Standard 204 - Balance Quality and Vibration Levels For Fans.
	c. AMCA Standard 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.

	2. American Bearings Manufacturers Association, (ABMA).
	a. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
	b. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

	3. American National Standards Institute, (ANSI).
	4. American Society for Testing and Materials, (ASTM).
	a. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	5. Institute of Electrical and Electronic Engineers, (IEEE).
	6. National Electrical Code, (NEC).
	7. National Electrical Manufacturers’ Association, (NEMA).
	8. National Fire Protection Association, (NFPA).
	a. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

	9. Underwriters Laboratories Inc., (UL).
	a. UL 705 – Power Ventilators.



	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years of experience of producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single metallic fans manufacturer.
	2. The metallic fans equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall equipment assembly by the metallic fans equipment manufacturer.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American National Standards Institute, (ANSI).
	2. Institute of Electrical and Electronic Engineers, (IEEE).
	3. National Electrical Code, (NEC).
	4. National Electrical Manufacturers' Association, (NEMA).
	5. National Fire Protection Association, (NFPA).
	6. Underwriters Laboratories Inc., (UL).
	7. Local and State Building Codes and Ordinances.
	8. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4   SUBMITTALS
	A. Shop Drawings: Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Performance Data: Fan curves, for each model specified, noise data, equipment weights, and vibration analysis.
	3. Documentation from the factory substantiating painting systems in accordance with these Specifications.  Include types applied and dry film thickness.
	4. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	5. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	6. Deviations from Contract Documents.
	7. Other technical data related to specified material and equipment as requested by Engineer.

	B. Shop Drawing Data: All materials to be submitted simultaneously as specified elsewhere:
	1. Detailed drawings of each individual component’s wiring diagrams.
	2. Detailed installation drawing of each individual component showing:
	a. Mounting requirements.
	b. Wiring connections, labeled and coded.
	c. Instructions.
	d. Materials of construction.
	e. Data sheets.

	3. Detailed description of each component.
	4. Catalog cuts.
	5. Complete equipment list.
	6. Spare parts list.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5   DELIVERY, STORAGE, AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6   WARRANTY
	A. Completed equipments systems shall carry manufacturer’s warranty for the following components, but not limited to:
	1. Motors and drives.
	2. Shafts and bearings.
	3. Painting systems.
	4. Control devices.



	PART 2 -  PRODUCTS
	2.1   GENERAL
	A. Performance shall be as shown on the Equipment Schedule.
	B. Two speed motors shall be provided with two windings per phase.
	C. Roof curb mounted fans shall be provided with enough electrical wiring slack to allow the fan to be removed from the curb without disconnecting the electrical wiring at the fan.
	D. Fan bearings shall be designed for a minimum L-10 life of 100,000 hours at the fans maximum operating speed.
	E. Fan wheels shall be dynamically and statically balanced.
	F. Refer to Specification Section 23 09 00, Instrumentation and Controls for HVAC, for sequence of operations.
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	2.2  SQUARE INLINE CENTRIFUGAL FAN
	A. Product and Manufacturers:  Provide one of the following:
	1. Loren Cook Company, Model SQI.
	2. Or equal.

	B. Construction:
	1. Housing:
	a. Heavy gauge aluminum or 316 stainless steel construction as specified on the Equipment Schedule.
	b. Welded housing structure, bolted access door.
	c. Integral flanged inlet and outlet connections.
	d. Inspection door.
	e. Mounting brackets welded to outer housing.
	f. Straightening vanes.
	g. Factory insulated housing where specified on the Equipment Schedule.

	2. Wheel:
	a. Centrifugal backward inclined flat blade design.
	b. Non overloading.
	c. Statically and dynamically balanced.
	d. Welded aluminum construction.

	3. Inlet:  Spun aluminum inlet shroud, epoxy coated for stainless steel fan.
	4. Shaft:  Turned, ground and polished stainless steel.
	5. Bearings:
	a. Greaseable ball bearings.
	b. External grease fittings.

	6. Motor Mounts (Belt Drive Only):
	a. Adjustable.
	b. Motor mounting base with material of construction to match housing.


	C. Drive:
	1. Belt drive with adjustable sheaves or direct drive as shown on the Equipment Schedule.


	2.3   WALL MOUNTED PROPELLER EXHAUST FAN
	A. Products and Manufacturers:  Provide one of the following:
	1. Loren Cook Company, Model AW.
	2. Or equal.

	B. Construction:
	1. Propellers:
	a. Air foil design.
	b. Cast aluminum alloy material.
	c. Malleable iron split-taper bushing keyed to the shaft.

	2. Orifice Ring and Panel:
	a. Heavy-gauge aluminum.
	b. Designed for air foil propellers.

	3. Inlet Guard:
	a. Aluminum enclosure.
	b. Removable to provide access to motor.


	C. Drive:
	1. Belt drive with adjustable sheaves or direct drive as shown on the Equipment Schedule.


	2.4  Clothes dryer duct booster fan
	A. Products and Manufacturers:  Provide one of the following:
	1. Tjernlund Products, Model LB2.
	2. Or equal.

	B. General:
	1. Residential dryer booster fan.
	2. Meets UL 705 Dryer Exhaust Duct Power Ventilator (DEDPV) Requirements.
	3. Complies with International Residential Code (IRC-2015).
	4. Rated for duct length of up to 150 equivalent feet.
	5. 5 year no clog guarantee.
	6. Blower provides 160 CFM.
	7. For use in dryer exhaust lengths 25 minimum feet of equivalent length.

	C.   Construction:
	1. Impeller:  Reverse inclined, particulate handling non-clogging.
	2. Motor: PSC permanently lubricated ball bearing type.
	3. Inlet/Outlet: 4” diameter inlet and outlet.
	4. Mounting Bracket:  Rubber isolated, rotates 360 degrees to accommodate any mounting orientation.
	5. Mounting Orientation:  Horizontal or vertical.
	6. Removeable motor and blower for cleaning,

	D. Power:
	1. 120V AC, 50 Watts, 0.8 Amps maximum.

	E. Control:
	1. On-board multi-functional control:
	a. High resolution pressure sensor.
	b. Temperature sensing thermistor with redundant high limit.
	c. Micro-controller to sync fan operation with dryer.
	d. Status panel to alert user to duct restrictions or extreme exhaust temps
	e. High temperature cut-out that disrupts power to the booster fan.


	F. Provide secondary lint trap (Tjernlund LT4) as required per manufacturer’s installation requirements.
	G. Installation:  Install in accordance with the manufacturer’s recommendations.
	A.
	H. Furnished with 6 ft long power cord and molded service plug.

	2.5  MOTORS
	A. Fan Motor:
	1. Horizontal, high efficiency, totally-enclosed-fan-cooled (TEFC), solid shaft, sealed anti-friction type ball, roller, or tapered bearings.  Bearings shall perform to 40,000 hours minimum L-10 life at fan's maximum speed.  Where TEFC motors are not ...
	2. Motors shall have a service factor of 1.15.
	3. Motors shall be normal starting torque, normal slip, squirrel cage induction type.  VFD driven motors shall be compatible for variable frequency drive operation and suitable to be applied in speed varying service without overheating.
	4. Motors shall be of sufficient size so that there will be no overload on the motor above rated nameplate horsepower under any condition of operation imposed by the driven equipment.
	5. Motors shall have Class F insulation with Class B temperature rise and be capable of carrying nameplate full load current plus service factor continuously without an injurious temperature rise in an ambient temperature of 40 C.
	6. Motor thrust bearings shall be adequate to carry continuous thrust loads under all conditions of operation imposed by the driven equipment.
	7. Motors shall be in accordance with all current applicable standards of NEMA, IEEE, ABMA, NEC, and ANSI.
	8. Locked rotor currents shall be as specified in NEMA Standards.
	9. Provide lubrication of non-hygroscopic grease or oil type.
	10. Provide automatic breather and drain for TEFC motor enclosures.
	11. Provide strip type space heaters in motor frame for motors five horsepower and larger.  Space heaters shall operate at 120 volts.
	12. Provide integral overload protection on all single phase motors.
	13. Provide lockable, unfused disconnects for all single phase motors.  Disconnects shall be constructed and rated for the location in which they are installed.  Refer to Specification Section 26 05 05, General Provisions, and the Electrical Drawings ...


	1.1
	2.6  BELTS AND DRIVES
	A. Belts and Drives:  Belts shall be oil and heat resistant, non-static type.  Drives shall be precision machined cast iron type, keyed and securely attached to the wheel and motor shafts.  Drives shall be sized for 150% of the installed motor horsepo...

	2.7   ACCESSORIES
	A. Variable Speed Controller:
	1. Where specified on the Equipment Schedule.
	2. Solid state integrated semi-conductor device.
	3. 120V, 1-phase, 60Hz control rating.
	4. Positive OFF/ON action in the control dial.
	5. Adjustable speed range.
	6. Shipped loose for field installation.

	B. Bird Screen: 1-inch by 1-inch, 0.120-wire diameter, Type 316 stainless steel mesh screen securely anchored to housing.
	C. Mounting Hardware:
	1. Provide Type 316 stainless steel anchor bolts for wall mounting fans.


	2.8   PAINTING
	A.
	A.
	A.
	A. Fans shall be coated with a baked phenolic coating system of Heresite Series P-413 with plasticizer or equal.  Provide UV inhibitor top coat for all coated surfaces exposed to UV light.
	B. All surfaces shall be prepared, and coating systems applied and cured in strict accordance with the coating manufactures approved procedures.  Primer coatings shall be selected for the specific material and application.
	C. Primer coat and finish coat dry film thickness shall be applied to the required thickness as recommended by the coating manufacturer to provide maximum corrosion protection.
	D. The approved equipment manufacturer shall furnish a written affidavit that the equipment has been prepared, primed, and coated in strict accordance with the coating manufacturer’s procedures and at the coating manufacturer’s facility.
	E. Submit standard and custom color charts for color selection.

	2.9   STRUCTURAL SUPPORTS
	A. Contractor shall provide and install all hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount equipment where shown.  All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances located in...
	B. Refer to Section 23 05 29, Hangers, Supports for HVAC Ductwork, Piping and Equipment.

	2.10   SOURCE QUALITY CONTROL
	A. Source Quality Control: Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	1. Tested and inspected for approval as a unit by Underwriter’s Laboratories, Inc., UL Label.
	2. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer’s data ...
	3. Fan wheels shall be statically and dynamically balanced.



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer’s recommendations and the Contract Documents.
	3. Present conflicts between equipment and structures to Engineer who shall determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of equipment, unless specifically approved by Engineer.
	5. Installation to conform to requirements of all local and state codes.


	1.1
	1.1
	3.2   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Test all equipment in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components shall not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive equipment and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of equipment and accessories found to be defective, blistered, cracked and/or deviated from allowable tolerances.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all equipment and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from equipment.
	3. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4   MANUFACTURER’S SERVICES
	A. A factory trained representative shall be provided for installation supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 2 visits, minimum 8 hours on-Site for ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.



	23 51 23 - Gas Vents
	PART 1 -  general
	1.1   DEscription
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish and install prefabricated gas vents, complete with all appurtenances.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the metal gas vent Work.

	C. Related Sections:
	1. Section 07 62 00, Sheet Metal Flashing and Trim.
	2. Division 23, Mechanical.


	1.2  references
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute, (ANSI)
	2. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	3. National Electrical Code, (NEC).
	4. National Fire Protection Association, (NFPA).
	5. Sheet Metal and Air Conditioning Contractors National Association, (SMACNA).
	6. Underwriters Laboratories Inc., (UL).
	a. UL 1738 – Venting Systems for Gas-Burning Appliances, Categories II, III, and IV.



	1.3  quality assurance
	A. Manufacturer's Qualifications:
	1. Manufacturer shall have a minimum of five years experience in producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Installer’s Qualifications:
	1. Engage a single installer regularly engaged in metal gas vent systems installation and with experience in the installation of the types of materials required; and who agrees to employ only tradesmen with specific skill and experience in this type o...
	2. Engage a single installer for the entire metal gas vent system with undivided responsibility for performance and other requirements.

	C. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section, regardless of the component manufacturer, from a single metal gas vent manufacturer.
	2. The metal gas vent manufacturer to review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the metal gas vent manufacturer.

	D. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American National Standards Institute, (ANSI).
	2. National Electrical Code, (NEC).
	3. National Fire Protection Association, (NFPA).
	4. Underwriters Laboratories Inc., (UL).
	5. Local and State Building Codes and Ordinances.
	6. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  submittals
	A. Shop Drawings: Submit the following:
	1. 1/4-inch scale layouts, dimensioned to show length of runs, sizes, support spacing and expansion provisions.
	2. Details of installation, including supports.
	3. Manufacturer's literature, illustrations, specifications and engineering data for all equipment.
	4. Wall and roof penetrations and terminations.
	5. Installer’s qualifications.
	6. Other technical data related to the specified material and equipment as requested by Engineer.
	7. Deviations from Contract Documents.

	B. Record Drawings:
	1. During progress of the Work keep an up-to-date set of the Drawings showing field and Shop Drawing modifications.  Immediately upon completion of the Work, submit CADD drawings showing the actual-in-place installation of all metal gas vent systems i...

	C. Contractor shall provide certification that all stainless steel, accessories and hardware are of the specified type.

	1.5  delivery, storage and handling
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage of Materials:
	1. Store materials to permit easy access for inspection and identification. Keep all material off the ground, using pallets, platforms, or other supports. Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer's recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components. Replace lost equipment or components and repair damage...


	1.6   GENERAL REQUIREMENTS
	A.  The Contract Documents show the general arrangement and extent of the Work to be completed. The exact location and arrangement of all parts shall be determined as the Work progresses. The exact location of all parts of the Work must be governed by...
	B. The Drawings show an indication of the arrangement of equipment and metal gas vent system and is as nearly correct as can be determined in advance of the actual construction of the Work.  Equipment, metal gas systems, and appurtenances found to int...
	C. The connections shown to the various units are intended as an indication only.  The actual connections at the time of installation to be made and arranged as to fully and best suit the requirements of each particular case, adequately provide for ex...
	D. The Drawings show the general arrangement of all systems.  Should local conditions necessitate rearrangement of one or more of the systems, Contractor, before proceeding with the Work, shall prepare and submit complete drawings showing all details ...
	E. The Drawings do not show all offsets, fittings, accessories and details, which may be required.  Contractor shall carefully examine all of the General Construction, Electrical, Mechanical, Structural and other Drawings and the respective Specificat...


	PART 2 -  products
	2.1   general requirements
	A. Metal gas vents shall comply with the following design conditions:
	1. Suitable for continuous temperatures up to 550 F.
	2. Listed for ANSI Category I, II, III, or IV appliances.
	3. Listed for -2” W.C. up to +8” W.C. pressure service.
	4. Tested and listed to meet UL 1738.

	B. Manufacturers:  Provide one of the following:
	1. Selkirk Corporation, Heatfab Division.
	2. Metal-Fab, Inc.
	3. Or equal.


	2.2   DETAILS OF CONSTRUCTION
	A. Type: Single Wall Gas Vent:
	1. Vent diameter sizes: 3-in through 16-in.
	2. Thickness: Minimum 0.015-in (28 gauge).
	3. Material: Superferritic AL29-4C stainless steel.

	B. Type: Double Wall Gas Vent:
	1. Inner vent diameter sizes: 4-in through 32-in.
	2. Minimum 1-in air space between inner wall and outer wall.
	3. Inner Wall:
	a. Thickness: Minimum 0.015-in (28 gauge).
	b. Material: Superferritic AL29-4C stainless steel.

	4. Outer Wall:
	a. Thickness: Minimum 0.024-in (24 gauge).
	b. Material: Stainless steel.


	C. Joints:
	1. Provide manufacturer’s approved Room Temperature Vulcanizing (RTV) sealant for all joints without a factory adhered seal.
	2. Overlapping joints.
	3. Mechanical locking bands or tabs.

	D. Accessories: Provide the following fittings and components for a complete system.
	1. Adjustable length sections.
	2. Ventilated roof or wall thimbles.
	3. Elbows.
	4. Tees (square, boot, barometric, and/or air intake).
	5. Tee cover with drain fitting.
	6. Tall cone flashing and support, pitched as required.
	7. Ventilation/finish/storm collars.
	8. Supports (vertical, horizontal, guy, and/or floor).
	9. Increasers/reducers.
	10. Flue collar adapters.
	11. Vent connectors.
	12. Horizontal/vertical in-line drain sections.
	13. Rain caps.
	14. Screened terminations.



	PART 3 -  execution
	3.1   installation
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between metal gas vent systems and/or equipment and/or structures to Engineer, in writing, who shall determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of metal gas vent system, unless specifically approved by Engineer.
	5. Installation to conform to requirements of all local and state codes.

	B. All metal gas vent systems shall conform accurately to the dimensions shown, the vents shall be straight and smooth inside with joints neatly finished.  Metal gas vent systems shall be installed so as to preclude the possibility of vibration under ...
	C. Seal all joints in accordance with the manufacturer’s standards.
	D. Install all metal gas vent systems and accessories to provide a system free from buckling, warping, breathing or vibration.
	E. Provisions shall be made for supporting all metal gas vent systems.
	F. Provide condensate drains per equipment manufacturer’s installation instruction recommendations.

	3.2   FIELD QUALITY CONTROL
	A. Inspection:
	1. Examine areas to receive metal gas vent systems and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject or authorize replacement of metal gas vent systems and accessories found to be defective and/or deviated from allowable tolerances.

	B. Protection:
	1. Properly plug or cap the open ends of all metal gas vent systems at the end of each day’s Work or other stopping point through construction.  Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean metal gas vent systems and accessories prior to installation.
	2. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4   material SCHEDULEs
	A. All metal gas vents serving the following shall be single wall gas vent:
	1. Combustion air intake for gas fired infrared radiant heaters.

	B. All metal gas vents serving the following shall be double wall gas vent:
	1. Flue discharge for gas fired unit heaters.
	2. Flue discharge for gas fired infrared radiant heaters.




	23 74 13 - Packaged Outdoor Central Station Air Handling Units
	PART 1 -  GENERAL
	1.1  DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install packaged air conditioning unit complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before, the packaged air conditioning unit Work.

	A.
	C. Related Sections:
	1. Division 23, Mechanical.
	2. Division 26, Electrical.


	1.2  REFERENCES
	A. Standards referenced in this Section are listed below:
	1. Air Movement and Control Association International, Inc. (AMCA).
	a. AMCA Standard 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.

	2. American Bearing Manufacturers Association (ABMA).
	a. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
	b. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

	3. American Gas Association, (AGA).
	4. American National Standards Institute (ANSI).
	a. ANSI Z21.47 – Gas-Fired Central Furnaces.

	5. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
	a. ASHRAE Standard 52.2 – Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.

	6. American Society for Testing and Materials (ASTM).
	a. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	7. Institute of Electrical and Electronic Engineers (IEEE).
	8. National Electrical Code (NEC).
	9. National Electrical Manufacturers' Association (NEMA).
	10. National Fire Protection Association (NFPA).
	a. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems.

	11. Underwriters Laboratories Inc. (UL).
	a. UL 900 – Air Filter Units.
	b. UL 1995 – Heating and Cooling Equipment.

	12. Air-Conditioning, Heating, and Refrigeration Institute (AHRI).
	a. ARI 340/360 – Performance Rating of Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment.



	1.3  QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section, regardless of the component manufacturer, from a single packaged air conditioning unit manufacturer.
	2. The packaged air conditioning unit equipment manufacturer to review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the packaged air conditioning unit equipment manufacturer.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American Gas Association, (AGA).
	2. American National Standards Institute, (ANSI).
	3. Institute of Electrical and Electronic Engineers, (IEEE).
	4. National Electrical Code, (NEC).
	5. National Electrical Manufacturers' Association, (NEMA).
	6. National Fire Protection Association, (NFPA).
	7. Underwriters’ Laboratories, Incorporated, (UL).
	8. Local and State Building Codes and Ordinances.
	9. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Deviations from Contract Documents.

	B. Shop Drawing Data: All materials to be submitted simultaneously as specified elsewhere:
	1. Detailed drawings of each individual component’s wiring diagrams.
	2. Detailed installation drawing of each individual component showing:
	a. Mounting requirements including roof and/or equipment curbs.
	b. Locations (panel, field, etc).
	c. Piping and wiring connections, labeled and coded.
	d. Materials of construction.
	e. Fan performance curves, showing operation points and sound data.
	f. Wiring diagrams including control panel layout and component data.

	3. Detailed description of each component.
	4. Complete equipment list.
	5. Spare parts list and recommended quantities.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.
	3. American Gas Association certification report.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.
	2. Comply with manufacturer’s recommendations for rigging of equipment.
	3. Units shall be equipped with a minimum of four lifting lugs and be design to be structurally to be able to withstand the stresses of hoisting.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...



	PART 2 -  PRODUCTS
	2.1  general requirements
	A. Design conditions shall be as indicated on the Equipment Schedule.
	B. Minimum performance data for each unit shall be as shown on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	C. Packaged air conditioning unit shall conform to the latest editions of ARI Standard 340/360 and UL 1995.
	D. Products and Manufacturers:  Provide one of the following:
	1. Trane Company, Voyager Series.
	2. AAON, RN Series.
	3. Or equal.


	2.2  DETAILS OF CONSTRUCTION
	A. General:
	1. Units shall be completely factory assembled and tested, internally wired, fully charged with refrigerant.  Unit shall consist of insulated weatherproof cabinet with outside air intake hood, compressors, air-cooled condenser coils, condenser fans, e...
	2. Any exceptions to these Specifications must be clearly defined.  Contractor shall be responsible for any additional expenses that may occur due to any exception made.
	3. Factory fabricate and test air handling units of sizes, capacities, and configuration as indicated and specified.  Units shall be fully assembled on steel support members up to practical shipping limitations.  On units not shipped fully assembled, ...

	B. Casing:
	1. Unit casing shall be constructed of zinc coated, heavy gauge, galvanized steel.  Exterior surfaces shall be cleaned, phosphatized and finished with a weather-resistant baked enamel finish.  Unit’s surface shall be tested 500 hours in a salt spray t...
	2. Cabinet construction shall allow for all maintenance on one side of the unit.  Service panels shall provide a water and air tight seal.
	3. Base pan shall have no penetrations within the perimeter of the curb other than the raised 1-1/8-in high supply/return openings (down flow units) to provide an added water integrity precaution.  The base of the unit shall have provisions for forkli...
	4. Unit shall be provided with hinged access doors to the following components: fans and motors, evaporator coils, filters, dampers and operators, access plenum, and discharge plenum.  Removal of screwed wall panels will not be acceptable.
	5. Top cover shall be one piece or where seams exist, it shall be double hemmed and gasket sealed to prevent water leakage.
	6. All exposed panels and top covers in the indoor air section shall be insulated with a 1-in thick, 1-1/2 pound density foil-faced, fire resistant, permanent, odorless, glass fiber material.
	7. Unit shall be weatherproofed and equipped for outdoor installation.

	C. Air Cooled Condenser Section:
	1. Condenser section shall be of similar construction to unit casing.
	2. Fans shall be direct drive, statically and dynamically balanced, for vertical discharge axial flow.
	3. Fan motor shall be permanently lubricated and have built-in thermal overload protection.
	4. Coil shall be copper tubes with aluminum fins mechanically bonded to the tubes.
	5. Coil shall be leak tested to 200 psig and pressure tested to 450 psig at the factory.
	6. Fans shall be coated with a minimum 10 mil DFT baked phenolic coating.  Coils shall be coated uniformly without material bridging between fins with baked phenolic coating.  An equivalent corrosion resistant epoxy coating is permitted provided the c...

	D. Evaporator Coil:
	1. Coil shall be copper tubes with aluminum fins mechanically bonded to the tubes.
	2. Coil shall be furnished with a thermostatic expansion valve.
	3. Coil shall be furnished with a double sloped stainless steel drain pan for positive drainage of condensate.
	4. Coil shall be leak tested to 200 psig and pressure tested to 450 psig at the factory.

	E. Gas Heating Section:
	1. Heat exchanger shall be of drum and tube design constructed from a minimum 304 stainless steel.  Heat exchanger shall have a minimum 10-year warranty.
	2. Forced combustion blower shall supply premixed fuel to a single burner ignited by a pilotless hot surface ignition system.
	3. Combustion blower shall purge the heat exchanger 45 seconds prior to ignition.
	4. Negative pressure gas valve shall be used on standard furnaces.  For furnaces with modulating heat a pressure switch shall be used that requires blower operation prior to initiating gas flow.
	5. Three unsuccessful ignition attempts shall lock out the entire heating system and will require manual reset.  Provisions shall be provided to allow for manual reset at the ATC panel specified in Specification Section 23 09 00, Instrumentation and C...
	6. System shall be suitable for propane gas as a standard manufacturer’s option.

	F. Supply Fan:
	1. Centrifugal forward curved fan wheel shall be rated in accordance with AMCA Standard 210.  Fan manufacturer shall be a member of AMCA.  All fan and fan assemblies shall be statically and dynamically balanced during factory test run.  Fan shaft shal...
	2. Motor, fan bearings, and drive assembly shall be located inside the fan plenum to minimize bearing wear and to allow for internal vibration isolation of the fan-motor assembly.
	3. Fan-motor assembly shall be provided with vibration isolators.
	4. Fan shall be provided with adjustable idler-arm assembly for quick adjustment of fan belts and motor sheaves.

	G. Fan Motors:
	1. Horizontal, high efficiency, totally enclosed fan cooled (TEFC), solid shaft, sealed anti-friction type ball, roller, or tapered bearings.  Bearings shall perform to 40,000 hours minimum L-10 life at fan's maximum speed.  Where TEFC motors are not ...
	2. Fan motors shall have a service factor of 1.15.
	3. Motors shall be normal starting torque, normal slip, squirrel cage induction type.  VFD driven motors shall be compatible for variable frequency drive operation and suitable to be applied in speed varying service without overheating.
	4. Motors shall be of sufficient size so that there will be no overload on the motor above rated nameplate horsepower under any condition of operation imposed by the driven equipment.
	5. Motors shall have Class F insulation with Class B temperature rise and be capable of carrying nameplate full load current plus service factor continuously without an injurious temperature rise in an ambient temperature of 40 C.
	6. Motor thrust bearings shall be adequate to carry continuous thrust loads under all conditions of operation imposed by the driven equipment.
	7. Motors shall be in accordance with all current applicable standards of NEMA, IEEE, ABMA, NEC, and ANSI.
	8. Locked rotor currents shall be as specified in NEMA Standards.
	9. Provide lubrication of non-hygroscopic grease or oil type.
	10. Provide automatic breather and drain for TEFC motor enclosures.
	11. Provide strip type space heaters in motor frame for motors five horsepower and larger.  Space heaters shall operate at 120 volts.
	12. Motors shall be provided with a factory installed and wired variable frequency drive (VFD) where specified on the Equipment Schedule.
	13. For two speed fan, VFD shall be provided with setpoint potentiometers for setting airflow requirements.
	14. Motor starter shall be provided where VFD is not specified on the Equipment Schedule .

	A.
	H. Refrigeration Systems:
	1. Compressors shall be hermetically sealed, scroll type with centrifugal type oil pumps, oil level sight glass, oil charging valve, and internal thermal overload protection.
	2. Each compressor shall have independent refrigerant circuits and be equipped with factory installed thermostatic expansion devices, service pressure ports, sight glasses, and refrigerant line filter driers.  An area shall be provided for replacement...
	3. Compressors shall be mounted on vibration isolators.
	4. Crankcase heaters shall be provided to warm the oil to prevent migration during off cycles or low ambient conditions.
	5. Circuits shall be equipped with automatic reset low pressure and manual reset high pressure refrigerant controls.
	6. Circuits shall be equipped with service pressure ports on both the high side and low pressure sides.
	7. Refrigeration system shall be equipped with hot gas bypass on lead compressor to maintain adequate suction pressure in the event of low loads.
	8. Refrigeration system shall be factory run and adjusted prior to shipment.

	I. Economizers:
	1. Economizer section shall be of similar construction to unit casing.
	2. 0-100% economizer shall consist of a motor operated outside air damper and mixing damper.
	3. Economizer shall be furnished with an enthalpy activated fully modulating actuators with dual minimum position option.

	J. Filters:
	1. Filters shall be of the throwaway pleated media type.
	2. Filter media shall be a cotton and synthetic blend, lofted to a uniform depth of 0.15-in, and formed into a uniform radial pleat.
	3. A welded wire grid, spot-welded and treated for corrosion resistance shall be bonded to the downstream side of the media to maintain radial pleats and prevent media oscillation.
	4. An enclosing frame of no less than 28-point high wet-strength beverage board shall provide a rigid and durable enclosure. The frame shall be bonded to the media on all sides to prevent air bypass. Integral diagonal support members on the air enteri...
	5. Filter efficiency shall be determined in accordance with ASHRAE Standard 52.2 with a minimum MERV 8 rating.
	6. Filters shall be UL 900 Class 2 rated.
	7. Manufacturers:  Provide one of the following:
	a. Camfil Farr Company.
	b. American Air Filter.
	c. Or equal.


	K. Controls:
	1. Unit shall be completely factory wired with the necessary controls, starters, contactors and terminal blocks for power and control wiring.
	2. Unit shall be controlled through VAV modulating zone control system.  Provide terminal blocks and accessories as required for interface.  See Specification Section 23 09 00, Instrumentation and Control for HVAC, for additional information and seque...
	3. Unit shall be provided with phase and brown-out protection to shut all motors in the unit if the phases are more than 10% out of balance on voltage, or the voltage is more than 10% under design voltage or on phase reversal.
	4. Manufacturer shall provide an outside air temperature and humidity sensors to work in conjunction with the unit controller to stage cooling capacity based on a calculated outdoor dewpoint or enthalpy. Sequencing of equipment capacity shall be based...
	5. Unit shall be supplied with a field installation supply air temperature sensor.
	6. Provide provisions for interfacing with the building Automatic Temperature Control (ATC) system. Contractor to coordinate requirements with Specification Section 23 09 00, Instrumentation and Control for HVAC.  Components requiring remote monitorin...
	a. Fans status (energized or de-energized).
	b. Fan motor overloads.
	c. Burner control signal.
	d. Burner alarm reset.
	e. Burner failure.
	f. Burner loss of airflow.
	g. Low temperature.
	h. High temperature.
	i. Dirty filter.

	7. All wiring shall be color-coded. Power wiring shall be coded per OWNER standards.
	8. A circuit diagram of the approved electrical drawing shall be provided with the unit.
	9. All electrical components shall bear the UL label.
	10. All internal wiring shall be tagged and labeled.
	11. Unit shall be designed for single point electrical connection.  All necessary power transformers shall be factory provided and installed.

	L. Optional Accessories:
	1. Dirty filter switch.
	2. Name Plates:
	a. White laminated phenolic plastic with minimum 3/16 inch high black engravings if viewing distance is less than 24 inches, 1/2 inch high lettering for distances up to 72 inches, and proportionately larger lettering for greater distances.
	b. Nameplates shall be affixed with stainless steel rivets or screws.
	c. Nameplates shall be provided at all control switches, panels, or any other device providing information on equipment being controlled. Nameplates shall be provided on all equipment matching equipment schedules as closely as possible.



	2.3  TOOLS AND SPARE PARTS
	A. Furnish and deliver the following boxed and labeled:
	1. Provide 2 sets of fin combs for each fin spacing required.
	2. One spare set of spare filters for each unit.
	3. One spare drive shaft for each fan.
	4. One spare set of bearings for each fan.
	5. Touch up paint for each unit.

	B. Spare parts shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the Owner at the conclusion of the Project.

	1.1
	2.4  SOURCE QUALITY CONTROL
	A. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	1. Tested and inspected for approval as a unit by Underwriters Laboratories, Inc., UL Label.
	2. Fan wheels and shafts shall be statically and dynamically balanced.
	3. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer's data ...



	PART 3 -  EXECUTION
	3.1  INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between piping and ductwork systems and/or equipment and/or structures to Engineer, in writing, who will determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of piping, ductwork and/or equipment, unless specifically approved by Engineer.
	5. Installation to conform to requirements of all local and state codes.


	3.2  FIELD QUALITY CONTROL
	A. Field Tests:
	1. Fill all systems and fully test all equipment, valves, dampers, etc. in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components will not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive equipment, ductwork, piping, valves and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances for equipment, ductwork, piping, valves and accessories.
	c. Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject and/or authorize replacement of equipment, ductwork, piping and accessories found to defective, blistered, cracked and/or deviated from allowable tolerances as described above.

	C. Protection:
	1. Properly plug or cap the open ends of all piping and ductwork at the end of each day’s Work or other stopping point through construction.  Equipment shall be tightly covered and protected against dirt, water, and chemical or mechanical damage.


	3.3  ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, dampers, etc. to achieve design conditions.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, ductwork, equipment and accessories prior to installation.
	2. Remove all dirt, rust, dust, etc. from piping, ductwork, equipment, etc. in preparation for painting.
	3. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4  MANUFACTURER’S SERVICES
	A. A factory trained representative shall be provided for installation supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 2 visits, minimum 8 hours on-Site for ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
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	23 82 39.63 - Gas-Fired Unit Heaters
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. CONTRACTOR shall provide all labor, materials, tools, equipment and incidentals as shown, specified and required to furnish and install gas-fired unit heaters complete and operational with accessories.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the gas-fired unit heater Work.

	A.
	C. Related Sections:
	1. Section 10 14 00, Signage.
	2. Section 23 05 29, Hangers and Supports for HVAC Ductwork, Piping, and Equipment.
	3. Section 26 05 05, General Provisions for Electrical Systems.
	4. Section 26 28 16.33, Disconnect Switches.


	1.2  REFERENCES
	A. Air Moving and Conditioning Association, (AMCA).
	1. AMCA Standard 210 – Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.

	B. American Gas Association (AGA).
	C. American National Standards Institute (ANSI).
	1. ANSI Z83.8 – Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters and Gas-Fired Duct Furnaces.

	D. American Society for Testing and Materials (ASTM).
	1. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus.

	E. National Electrical Code (NEC).
	F. National Electrical Manufacturers Association (NEMA).
	G. Underwriters Laboratories Inc. (UL).
	1. UL 873 – Temperature-Indicating and -Regulating Equipment.


	1.3  QUALITY ASSURANCE
	A. Qualifications:
	1. Manufacturer:
	a. Minimum of five years of experience producing substantially similar equipment and able to show evidence of at least five installations in satisfactory operation for at least five years in the continental United States.

	2. Equipment shall be manufactured in the United States.
	3. Manufacturer’s facility, where equipment will be manufactured and tested, shall be ISO 9001:2000 certified.  Manufacturer shall include a copy of the ISO 9001:2000 certificate with the submittals.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single gas-fired unit heater manufacturer.
	2. Require the gas-fired unit heater manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the gas-fired unit heater equipment manufacturer.

	C. Regulatory Requirements:
	1. National Electrical Code (NEC).
	2. National Fire Protection Association (NFPA).
	3. Underwriters Laboratories Inc. (UL).
	4. Local and State Building Codes and Ordinances.
	5. Permits: CONTRACTOR shall obtain and pay for all required permits, fees and inspections.

	D. Certifications:
	1. Gas-fired unit heaters shall bear an approved label with all the necessary identification marks, electrical data, and any necessary cautions as required by the National Electric Code.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Drawings showing fabrication methods, assembly, accessories, installation details, and wiring diagrams.

	1.
	1.
	1.
	2. Product Data:
	a. Manufacturer’s literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	b. Complete component list.
	c. Detailed description of each component.
	d. Catalog cut sheets for each component.
	e. Deviations from Contract Documents.  Any exceptions to the Contract Documents must be clearly defined.  CONTRACTOR shall be responsible for any additional expenses that may occur due to any exception made.
	f. Other technical data related to specified material and equipment as requested by Engineer.


	B. Informational Submittals: Submit the following:
	1. Certificates:
	a. Independent certification reports:
	1) UL Label or equal.
	2) AGA Label or equal.

	b. Copy of manufacturer’s ISO 9001:2000 certificate.

	2. Manufacturer Instructions:
	a. Instructions and recommendations for handling, storing, protecting the equipment.
	b. Installation Data.
	c. Instructions for handling, start-up, and troubleshooting.

	3. Source Quality Control Submittals:
	a. Written report presenting results of required shop testing.
	b. Factory test reports.

	4. Field Quality Control Submittals:
	a. Written report presenting results of required field testing.

	5. Supplier Reports:
	a. Submit written report of results of each visit to Site by Supplier’s service personnel, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.

	6. Qualifications Statements:
	a. Manufacturer, when requested by ENGINEER.


	C. Closeout Submittals: Submit the following:
	1. Operations and Maintenance Data:
	a. Submit complete Installation, Operation and Maintenance Manuals, including, test reports, maintenance data and schedules, description of operation, and spare parts information.
	b. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.

	2. Warranty Documentation:
	a. General warranty.
	b. Special warranties on materials and equipment.


	D. Maintenance Material Submittals: Furnish the following:
	1. Spare Parts:
	a. Spare parts list and recommended quantities.

	2. Tools:
	a. Two sets of special tools, if any, required for normal operation and maintenance.

	3. Spare parts and tools shall be packed in sturdy containers with clear indelible identification markings and shall be stored in a dry, warm location until transferred to the OWNER at the conclusion of the Project.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
	2. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of that Work.
	3. Comply with manufacturer’s recommendations for rigging of equipment.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery to the Site.  CONTRACTOR shall notify ENGINEER, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6   WARRANTY
	A. General Warranty: The special warranties specified in this Article shall not deprive OWNER of other rights or remedies OWNER may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made...
	B. Special Warranties on Materials and Equipment:
	1. Provide manufacturer’s written warranty, running to the benefit of OWNER, agreeing to correct, or at option of OWNER, remove or replace materials or equipment specified in this Section found to be defective during a period of years as listed below ...
	a. Stainless steel heat exchanger shall carry a 10 year non-prorated warranty.




	PART 1 -  All other components not listed above shall carry a minimum 1 year non-prorated warranty.
	PART 2 -  PRODUCTS
	2.1   equipment PERFORMANCE
	A. Design Criteria:
	1. Design conditions shall be as indicated on the Equipment Schedule.
	2. Units shall conform and be certified to the latest edition of ANSI Z83.8.

	B. Performance Criteria:
	1. Minimum performance data for each unit shall be as indicated on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	2. Units shall meet or exceed the minimum Combustion Efficiency (Ec) of 80 percent when tested in accordance to the latest edition of ANSI Z83.8.


	2.2   MANUFACTURERS
	A. Manufacturer: Provide product of one of the following:
	1. Modine Manufacturing Company.
	2. Sterling HVAC Products.
	3. Trane.
	4. Or equal.


	2.3   DETAILS OF equipment
	A. Horizontal Unit Heaters (Non-Corrosive Environment)
	1. Casing:
	a. Minimum 20-gauge corrosion-resistant steel construction.
	b. Provided with mounting brackets and multiple slotted holes for suspension mounting.
	c. Provide access panel to controls.

	2. Burner:
	a. In-shot type stainless steel burner with direct spark ignition.
	b. Burner shall be designed for separated combustion.

	3. Heat Exchanger:
	a. Tubular, serpentine design constructed from Type 409 stainless steel.

	4. Fans:
	a. Aluminum broad blade, axial-flow type design.
	b. OSHA fan guard.

	5. Fan Motors:
	a. Totally-enclosed-fan-cooled enclosure.
	b. NEMA rated and UL listed.
	c. Permanently lubricated bearings.
	d. Integral thermal cutout with automatic reset.
	e. Attached with rubber vibration isolators.

	6. Louvers:
	a. Same material of construction as casing.
	b. Individually adjustable for downward, upward or straight air flow.

	7. Controls:
	a. Gas train and controls shall at minimum include the following:
	1) Main manual gas cock.
	2) Gas pressure regulator.
	3) Combination gas valve.
	4) High limit switch.
	5) Differential pressure switch for proof of venting.

	a. Integral 120VAC control transformer as needed.
	b.

	8. Vent Fan: Unit shall be power vented with integral flue vent fan.


	2.4   ACCESSORIES
	A. Disconnects
	1. Provide lockable, horsepower rated, unfused disconnects for all single phase motors conforming to Section 26 28 16.33, Disconnect Switches.
	2. Disconnects shall be constructed and rated for the location in which they are installed.  Refer to Section 26 05 05, General Provisions for Electrical Systems, and the Electrical Drawings for area classifications and ratings.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Structural Supports
	1. CONTRACTOR shall provide and install all hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount all gas-fired unit heaters.
	2. All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances shall conform to Section 23 05 29, Hangers and Supports for HVAC Ductwork, Piping, and Equipment.

	C. Provide vent adapters, vent caps, and other vent exhaust appurtenances as required.

	2.5   finishing
	A. Unit casing shall be finish with a powder coating, baked enamel, or epoxy coating.  Unit finish shall be capable of withstanding at least 250 hours, with no visible corrosive effects, when tested in a salt spray and fog atmosphere in accordance wit...

	2.6  IDENTIFICATION
	A. All equipment and component identification shall be provided in accordance with Section 10 14 00, Signage.
	B. Units shall be provided with nameplates giving the manufacturer’s model and serial number, rated capacity, and all other pertinent data.  Nameplates shall be stainless steel with laser etched black letters.  Nameplates shall be affixed to the unit...

	2.7   SOURCE QUALITY CONTROL
	A. Shop Tests:
	1. Equipment shall be completely manufactured and pre-assembled in accordance with Reference Standards.  Perform the following tests and inspections at factory before shipment:
	a. Tested and inspected for approval as a unit by Underwriters Laboratories Inc., UL Label or equal.
	b. Factory test equipment to ensure that the entire package has been properly fabricated and assembled, that all the controls function as specified herein and that the package meets the specified performance requirements including manufacturer’s data ...
	c. Fan wheels and shafts shall be statically and dynamically balanced.




	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify ENGINEER in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	B. Take field measurements where required prior to installation to ensure proper fitting of Work.

	3.2  INSTALLATION
	A. General:
	1. Install the equipment in accordance with the Contract Documents and by manufacturer’s instructions and recommendations.  Obtain written interpretation from ENGINEER in the event of conflict between manufacturer’s instructions and recommendations an...
	2. Install in accordance with Laws and Regulations.
	3. Do not modify structures to facilitate installation of equipment, unless approved in writing by ENGINEER.
	4. Installation to conform to requirements of all local and state codes.


	3.3  FIELD QUALITY CONTROL
	A. Field Tests:
	1. After equipment installation is complete, CONTRACTOR and a qualified field service representative of unit manufacturer shall perform an operating test of each unit and associated controls, in presence of ENGINEER.  Equipment will pass the test when...

	B. Manufacturer’s Services:
	1. Provide a qualified, factory-trained service person to perform the following:
	a. Instruct CONTRACTOR in installing equipment.
	b. After installation, inspect and adjust equipment, verify proper operation, and assist with field testing.
	c. Instruct operations and maintenance personnel in operation and maintenance of the equipment.

	2. Manufacturer’s service person shall make visits to the Site as follows:
	a. First visit shall be for instructing CONTRACTOR in proper equipment installation, and assisting in installing equipment.  Minimum number of hours on-Site: 4 hours.
	b. Second visit shall be for checking completed installation, start-up of system; and performing field testing.  Minimum number of hours on-Site: 4 hours.
	c. Technician shall revisit the Site as often as necessary until installation is acceptable.

	3. All costs, including expenses for travel, lodging, meals and incidentals, and cost of travel time, for visits to the Site shall be included in the Contract Price.


	3.4  ADJUSTING
	A. Adjust all controls for proper settings.
	B. Position unit as shown on the Drawings and adjust outlet louvers for maximum throw.

	3.5  CLEANING
	A. Thoroughly clean all equipment and accessories prior to installation.
	B. Remove all dirt, rust, dust, etc. from equipment and accessories after installation.
	C. Remove and dispose of all debris and waste from the Site resulting from installation.



	23 82 43 - Gas Fired Infrared Unit Heaters
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install gas fired infrared radiant heaters complete and operational with accessories for proper operation.

	B. Coordination:
	1. Review installation procedures under this and other Sections and coordinate the installation of items that must be installed with, or before the gas fired infrared radiant heater Work.

	C. Related Sections:
	1. Division 23, Mechanical.
	2. Division 26, Electrical.


	1.2   REFERENCES
	A. Standards referenced in this Section are listed below:
	1. American National Standards Institute (ANSI).
	a. ANSI Z83.20 - Gas-Fired Low-Intensity Infrared Heaters.

	2. American Gas Associations, (AGA).
	3. Canadian Standards Association (CSA).
	4. American Society of Heating, Refrigerating and Air-Conditioning Engineers, (ASHRAE).
	5. American Society for Testing and Materials, (ASTM).
	6. Institute of Electrical and Electronic Engineers, (IEEE).
	7. National Electrical Code, (NEC).
	8. National Electrical Manufacturers' Association, (NEMA).
	9. National Fire Protection Association, (NFPA).
	10. Underwriters' Laboratories, Incorporated, (UL).


	1.3   QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer shall have a minimum of five years experience producing substantially similar equipment, and shall be able to show evidence of at least five installations in satisfactory operation for at least five years.

	B. Component Supply and Compatibility:
	1. Obtain all equipment included in this Section regardless of the component manufacturer from a single gas fired infrared radiant heater manufacturer.
	2. The gas fired infrared radiant heater equipment manufacturer to review and approve or to prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. All components shall be specifically constructed for the specified service conditions and shall be integrated into the overall assembly by the gas fired infrared radiant heater equipment manufacturer.

	C. Regulatory Requirements: Comply with applicable provisions and recommendations of the following, except as otherwise shown or specified.
	1. American Gas Associations, (AGA).
	2. Canadian Standards Association (CSA).
	3. American National Standards Institute, (ANSI).
	4. Institute of Electrical and Electronic Engineers, (IEEE).
	5. National Electrical Code, (NEC).
	6. National Electrical Manufacturers' Association, (NEMA).
	7. National Fire Protection Association, (NFPA).
	8. Underwriters’ Laboratories, Incorporated, (UL).
	9. Local and State Building Codes and Ordinances.
	10. Permits:  Contractor shall obtain and pay for all required permits, fees and inspections.


	1.4  SUBMITTALS
	A. Shop Drawings:  Submit the following:
	1. Manufacturer's literature, illustrations, specifications, weight, dimensions, required clearances, materials of construction, and performance data for all equipment.
	2. Drawings showing fabrication methods, assembly, accessories, installation details and wiring diagrams.
	3. Setting drawings, templates, and directions for the installation of anchor bolts and other anchorages.
	4. Deviations from Contract Documents.

	B. Shop Drawing Data:  All materials shall be submitted simultaneously as specified elsewhere:
	1. Detailed drawings of each individual component’s wiring diagrams.
	2. Detailed installation drawing of each individual component showing:
	a. Mounting requirements.
	b. Locations (panel, field, etc).
	c. Piping and wiring connections, labeled and coded.
	d. Instructions.
	e. Materials of construction.
	f. Data sheets.

	3. Detailed description of each component.
	4. Catalog cuts.
	5. Complete equipment list.
	6. Finishes, standard and custom color chart for Engineer’s approval.
	7. Documentation from the factory substantiating painting systems in accordance with these Specifications.  Include types applied and dry film thicknesses.
	8. Spare parts list and recommended quantities.

	C. Test Reports:
	1. Submit factory test reports.
	2. Submit independent certification reports.
	3. CSA certification report.

	D. Operation and Maintenance Manuals:
	1. Submit complete Installation, Operation and Maintenance Manuals including test reports, maintenance data and schedules, description of operation and spare parts information.
	2. Furnish Operation and Maintenance Manuals in conformance with the requirements of Section 01 78 23, Operations and Maintenance Data.


	1.5  DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling and Unloading:
	1. Deliver materials to the Site to ensure uninterrupted progress of the Work.  Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete, in ample time to prevent delay of the Work.

	B. Storage and Protection:
	1. Store materials to permit easy access for inspection and identification.  Keep all material off the ground, using pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion and deterioration.
	2. Store all equipment in covered storage off the ground and prevent condensation and in accordance with the manufacturer’s recommendations for long-term storage.

	C. Acceptance at Site:
	1. All boxes, crates and packages shall be inspected by Contractor upon delivery to the Site.  Contractor shall notify Engineer, in writing, if any loss or damage exists to equipment or components.  Replace lost equipment or components and repair dama...


	1.6   Warranty
	A. Completed equipments systems shall carry manufacturer’s warranty for the following components, but not limited to:
	1. Ten years on the heater's burner core.
	2. Five years on the heat exchanger and combustion chamber tubes.
	3. One year on all the heater control assembly components.



	PART 2 -  PRODUCTS
	2.1   GENERAL requirements
	A. Design conditions shall be as indicated on the Equipment Schedule.
	B. Minimum performance data for each unit shall be as shown on the Equipment Schedule.  Provided equipment shall not exceed scheduled total power.
	C. Products and Manufacturers:  Provide one of the following:
	1. Solaronics, Inc., Model Suntube IV SST.
	2. Or equal.


	2.2   DETAILS OF CONSTRUCTION
	A. Burners:
	1. Equipped with air pressure and flame sensing devices in accordance with ANSI safety requirements.
	2. Single stage, regulated redundant-solenoid electric gas valve containing pressure regulator and manual shutoff in one body.
	3. Differential pressure switch in burner safety circuit to stop burner operation with high discharge pressure or insufficient combustion air.
	4. Blower:
	a. Balanced rotor, permanently lubricated, thermal overload protected motor.
	b. Statically and dynamically balanced impeller.
	c. Capable of drawing in outside combustion air without using additional supply fans.

	5. 4-in diameter inlet air collar.
	6. Fixed air metering orifice for proper air to gas mixture.
	7. Equipped with pre-purge cycle prior to firing.
	8. System monitoring lights for the following:
	a. POWER ON.
	b. AIR FLOW NORMAL.
	c. SYSTEM OPERATING.

	9. Fail-safe gas flow shutoff in case of the following conditions:
	a. Gas supply interruption.
	b. Power supply interruption.

	10. 36-in electrical power cord with three copper conductors and 3-prong plug.
	11. ½-in FPT gas connection.
	12. Minimum 20 gauge 304 stainless steel housing to completely enclose the burner and motor.

	B. Burner Ignition:
	1. Direct spark ignition with electronic flame safety - no pilot.
	2. Independent flame sensing rod and circuit.
	3. Maximum draw on start up to be no more than 360 VA per burner.
	4. Ignition control shall be solid state design.
	5. Sight glass, visible from the floor, to permit check of burner operation and spark at electrodes.

	C. Reflectors:
	1. Minimum 91.7% reflectional efficiency.
	2. Parabolic shape for high mounting height applications.
	3. Rotatable to 30 degrees at any time without disassembly and removable without tools.  Side extensions not permitted.
	4. Minimum 20 gauge highly polished 304 stainless steel.

	D. Combustion Chamber/Heat Exchanger:
	1. 4-in O.D. tubing.
	2. 16 gauge 304L stainless steel.
	3. Factory installed wave form turbulator in the last 10-ft section.
	4. No condensation of flue products shall be permitted in combustion chamber or heat exchanger(s) after the system has reached operating temperature.

	E. Tube Clamp Assemblies:
	1. Two layers of 16 gauge 304 stainless steel.
	2. 4-in I.D. x 8-in length minimum.
	3. Stainless steel carriage bolts and nuts rated for minimum 65 ft-lb of torque.
	4. Compression coupling design to insure uniform inner sleeve draw and pressure.

	F. System Controls:
	1. Unit shall be controlled through a space thermostat specified in Specification Section 23 09 00, Instrumentation and Controls for HVAC.  Provide terminal blocks and accessories as required for interface.
	2. Each heater shall be controlled by a single thermostat.

	G. Accessories:
	1. Stainless steel flexible gas supply connector with manual valve for each heater.
	2. Stainless steel wall combustion air supply kit for each heater.
	3. Stainless steel roof venting kit for each heater.
	4. Stainless steel mounting chain with S-hooks, quantity as required to mount heaters as shown on Drawings.


	2.3   sequence of operation
	A. Refer to Specification Section 23 09 00, Instrumentation and Controls for HVAC, for equipment Sequence of Operations.  Contractor to coordinate operating system requirements for a complete system.

	2.4  SUPPORTS
	A. Contractor shall provide and install all additional hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances as required to mount equipment as shown.  All hangers, rods, supports, bolts, nuts, washers, inserts, and appurtenances sh...


	PART 3 -  EXECUTION
	3.1  INSTALLATION
	A. General:
	1. Install all items as shown, specified, and as recommended by the manufacturer.
	2. Request instructions from Engineer, in writing, when there is a conflict between the manufacturer's recommendations and the Contract Documents.
	3. Present conflicts between equipment and structures to Engineer, in writing, who will determine corrective measures to be taken.
	4. Do not modify structures to facilitate installation of equipment, unless specifically approved by Engineer.
	5. Installation to conform to the requirements of all local and state codes.
	6. Install radiant heater units level and plumb.
	7. Install units in accordance with details on the approved Shop Drawings.
	8. Equipment shall be tightly covered and protected against dirt, water and chemical or mechanical damage.


	3.2   FIELD QUALITY CONTROL
	A. Field Tests:
	1. Fully test all equipment, valves, dampers, etc. in operation.
	2. Check for excessive vibration while all systems are operating.
	3. Installed systems and components will not be released to Owner unless all systems have been tested and approved by the Engineer.

	B. Inspection:
	1. Examine areas to receive equipment and accessories for:
	a. Defects that adversely affect execution and quality of the Work.
	b. Deviations beyond allowable tolerances for equipment and accessories.
	c.  Start the Work only when conditions are satisfactory.

	2. The Engineer reserves the right to reject or authorize replacement of equipment and accessories found to defective, blistered, cracked or deviated from allowable tolerances as described above.


	3.3   ADJUSTING AND CLEANING
	A. Adjusting:
	1. Adjust all controls for proper settings.
	2. While system is operable, balance all equipment, valves, dampers, etc. to achieve design conditions.
	3. Set reflectors for proper heat delivery.
	4. Check room thermostat and wiring connections to heater.

	B. Cleaning:
	1. Thoroughly clean all piping, fittings, valves, equipment and accessories prior to installation.
	2. Remove and dispose of all debris and waste from the Site resulting from installation.


	3.4   MANUFACTURER'S SERVICES
	A. A factory trained representative shall be provided for installation supervision, start-up and test services and operation and maintenance personnel training services. The representative shall make a minimum of 2 visits, minimum 4 hours on-Site for ...
	B. All costs, including travel, lodging, meals and incidentals, for additional visits shall be at no additional cost to the Owner.
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	26 05 05 - General Provisions For Electrical Systems
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to complete the electrical Work.
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to complete the electrical Work.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Temporary Utilities: Contractor shall provide temporary power and lighting in accordance with Section 01 51 05, Temporary Utilities.
	2. Temporary Utilities: Contractor shall provide temporary power and lighting in accordance with Section 01 51 05, Temporary Utilities.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	3. Utility Companies:
	3. Utility Companies:
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a. Telephone and Communications Utility Company: Perform the Work in connection with telephone service and communications services in accordance with requirements of local utiltiy.
	a. Telephone and Communications Utility Company: Perform the Work in connection with telephone service and communications services in accordance with requirements of local utiltiy.


	B. Coordination:
	B. Coordination:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Review installation procedures and schedules under other Specification Sections and coordinate with other trades the installation of electrical items that will be installed with or within formwork, walls, partitions, ceilings, and panels.
	1. Review installation procedures and schedules under other Specification Sections and coordinate with other trades the installation of electrical items that will be installed with or within formwork, walls, partitions, ceilings, and panels.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Coordination and Intent of Electrical Drawings:
	2. Coordination and Intent of Electrical Drawings:
	a. Dimensions on Drawings related to equipment are based on equipment of certain manufacturers.  Verify the dimensions of equipment furnished to space available at the Site and allocated to the equipment.
	a. Dimensions on Drawings related to equipment are based on equipment of certain manufacturers.  Verify the dimensions of equipment furnished to space available at the Site and allocated to the equipment.
	b. Drawings show the principal elements of the electrical Work, and are not intended as detailed working drawings for the electrical Work.  Drawings supplement and complement the Specifications and other Contract Documents relative to principal featur...
	b. Drawings show the principal elements of the electrical Work, and are not intended as detailed working drawings for the electrical Work.  Drawings supplement and complement the Specifications and other Contract Documents relative to principal featur...
	a.
	a.
	a.
	a.
	a.
	a.
	c. Equipment and devices provided under this Contract shall be properly connected and interconnected with other equipment and devices for successful operation of complete systems, whether or not all connections and interconnections are specifically me...
	c. Equipment and devices provided under this Contract shall be properly connected and interconnected with other equipment and devices for successful operation of complete systems, whether or not all connections and interconnections are specifically me...
	d. Drawings are provided for Contractor’s guidance in fulfilling the intent of the Contract Documents Contractor shall comply with Laws and Regulations, including safety and electrical codes, and provide materials, equipment, appurtenances, and specia...
	d. Drawings are provided for Contractor’s guidance in fulfilling the intent of the Contract Documents Contractor shall comply with Laws and Regulations, including safety and electrical codes, and provide materials, equipment, appurtenances, and specia...

	1.
	1.
	1.
	1.
	1.
	1.
	3. Obtain from Owner record drawings required to execute the Work.
	3. Obtain from Owner record drawings required to execute the Work.
	4. Field Coordination:
	4. Field Coordination:
	a. Provide materials, equipment, and services to interface with existing circuits.  Field-verify system and equipment requirements prior to modifying existing systems.
	a. Provide materials, equipment, and services to interface with existing circuits.  Field-verify system and equipment requirements prior to modifying existing systems.
	a. Provide materials, equipment, and services to interface with existing circuits.  Field-verify system and equipment requirements prior to modifying existing systems.
	b. Coordinate the interface of equipment with Owner’s personnel and field conditions.
	b. Coordinate the interface of equipment with Owner’s personnel and field conditions.
	c. Field-compare existing starter and panel control circuit terminations from record documents with existing circuits.
	c. Field-compare existing starter and panel control circuit terminations from record documents with existing circuits.
	d. Field-trace existing circuits as required to interface the equipment provided.
	d. Field-trace existing circuits as required to interface the equipment provided.
	e. Field-identify terminations for starters and panel controls for follow function for re-connection.
	e. Field-identify terminations for starters and panel controls for follow function for re-connection.


	C. Related Sections:
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 03 30 00, Cast-In-Place Concrete.
	1. Section 03 30 00, Cast-In-Place Concrete.
	2. Section 05 05 33, Anchor Systems.
	2. Section 05 05 33, Anchor Systems.
	3. Section 09 91 00, Painting.
	3. Section 09 91 00, Painting.
	4. Section 31 23 05, Excavation and Fill.
	4. Section 31 23 05, Excavation and Fill.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Area Classifications:
	D. Area Classifications:
	1. Materials, equipment, and incidentals shall be suitable for the area classification(s) shown, specified, and required.
	1. Materials, equipment, and incidentals shall be suitable for the area classification(s) shown, specified, and required.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Wet Locations: Comply with NEC and NEMA requirements for wet locations.  Enclosures in wet locations shall comply with NEMA 4X Type 316 stainless steel unless specified otherwise.
	2. Wet Locations: Comply with NEC and NEMA requirements for wet locations.  Enclosures in wet locations shall comply with NEMA 4X Type 316 stainless steel unless specified otherwise.
	3. Corrosive Locations: Comply with NEC and NEMA requirements for corrosive locations.  Enclosures in corrosive locations shall conform to NEMA 4X Type 316 stainless steel requirements unless specified otherwise.
	3. Corrosive Locations: Comply with NEC and NEMA requirements for corrosive locations.  Enclosures in corrosive locations shall conform to NEMA 4X Type 316 stainless steel requirements unless specified otherwise.
	4. Hazardous Locations: Comply with NEC requirements for the Class and Division designated.
	4. Hazardous Locations: Comply with NEC requirements for the Class and Division designated.
	5. Dusty Locations: Indoor areas not designated as hazardous, corrosive, or wet are dusty locations.  Comply with NEC and NEMA 12 requirements unless specified otherwise.
	5. Dusty Locations: Indoor areas not designated as hazardous, corrosive, or wet are dusty locations.  Comply with NEC and NEMA 12 requirements unless specified otherwise.
	6. Refer to Area Classification Schedule on the Drawings.
	6. Refer to Area Classification Schedule on the Drawings.


	1.2   QUALITY ASSURANCE
	1.2   QUALITY ASSURANCE
	A. Qualifications:
	A. Qualifications:
	a. Electrical Subcontractor shall have not less than five years experience installing electrical systems of the types required for the Project.
	a. Electrical Subcontractor shall have not less than five years experience installing electrical systems of the types required for the Project.
	b. Electrical Subcontractor shall possess a valid electricians’ and contractors’ license in the jurisdiction where the Site is located.
	b. Electrical Subcontractor shall possess a valid electricians’ and contractors’ license in the jurisdiction where the Site is located.
	c. Submit the following information for not less than three successful, completed projects: project name and location; year completed; name and contact information for: prime contractor for whom electrical Subcontractor worked, project owner, and proj...
	c. Submit the following information for not less than three successful, completed projects: project name and location; year completed; name and contact information for: prime contractor for whom electrical Subcontractor worked, project owner, and proj...

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Component Supply and Compatibility:
	B. Component Supply and Compatibility:
	1. Materials and equipment similar to each other shall be from the same manufacturer for uniformity.
	1. Materials and equipment similar to each other shall be from the same manufacturer for uniformity.

	C. Regulatory Requirements:
	C. Regulatory Requirements:
	1. Permits: Refer to the General Conditions, Supplementary Conditions, and other parts of the Contract Documents for responsibilities relative to obtaining and paying for permits, licenses, and inspection fees.
	1. Permits: Refer to the General Conditions, Supplementary Conditions, and other parts of the Contract Documents for responsibilities relative to obtaining and paying for permits, licenses, and inspection fees.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Codes: Refer to Section 01 42 00, References, for indication of applicable codes.
	2. Codes: Refer to Section 01 42 00, References, for indication of applicable codes.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.3  SUBMITTALS
	1.3  SUBMITTALS
	A. General:
	A. General:
	1. To the extent practical, submit Shop Drawings and other Contractor submittals for each Specification Section into the smallest number of submittals possible.  Do not furnish partial submittals.
	1. To the extent practical, submit Shop Drawings and other Contractor submittals for each Specification Section into the smallest number of submittals possible.  Do not furnish partial submittals.
	2. Review of equipment submittals does not relieve Contractor of responsibility for providing complete and successfully operating systems.
	2. Review of equipment submittals does not relieve Contractor of responsibility for providing complete and successfully operating systems.

	B. Action Submittals: Submit the following:
	B. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a. Internal wiring diagram and drawings indicating all connections to components and numbered terminals for external connections.
	a. Internal wiring diagram and drawings indicating all connections to components and numbered terminals for external connections.
	b. Dimensioned plan, section, elevations, and panel layouts showing means for mounting, conduit connection, and grounding.
	b. Dimensioned plan, section, elevations, and panel layouts showing means for mounting, conduit connection, and grounding.
	c. List of components including manufacturer’s name and catalog number (or part number) for each.
	c. List of components including manufacturer’s name and catalog number (or part number) for each.

	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Product Data:
	2. Product Data:
	a. Manufacturer's name and product designation or catalog number.
	a. Manufacturer's name and product designation or catalog number.
	b. Electrical ratings.
	b. Electrical ratings.
	c. Manufacturer’s technical data and specifications.
	c. Manufacturer’s technical data and specifications.
	d. Manufacturer’s indication of compliance with applicable reference standards.
	d. Manufacturer’s indication of compliance with applicable reference standards.
	e. Painting and coating systems proposed.
	e. Painting and coating systems proposed.

	3. Test Procedures: Proposed testing procedures and testing limitations for source quality control testing and field quality control testing.
	3. Test Procedures: Proposed testing procedures and testing limitations for source quality control testing and field quality control testing.

	C. Informational Submittals: Submit the following:
	C. Informational Submittals: Submit the following:
	1. Manufacturer’s Instructions:
	1. Manufacturer’s Instructions:
	a. Installation data and instructions.
	a. Installation data and instructions.
	b. Instructions for handling, starting-up, and troubleshooting.
	b. Instructions for handling, starting-up, and troubleshooting.

	2. Source Quality Control Submittals: Results for required shop testing.
	2. Source Quality Control Submittals: Results for required shop testing.
	3. Field Quality Control Submittals: Results for required field testing.
	3. Field Quality Control Submittals: Results for required field testing.
	3. Field Quality Control Submittals: Results for required field testing.
	4. Qualifications:
	4. Qualifications:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Electrical Subcontractor.
	a. Electrical Subcontractor.


	A.
	A.
	D. Closeout Submittals: Submit the following:
	D. Closeout Submittals: Submit the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Record Documentation:
	1. Record Documentation:
	a. System Record Drawings: Include the following:
	a. System Record Drawings: Include the following:
	1) One-line wiring diagram of the electrical distribution system.
	1) One-line wiring diagram of the electrical distribution system.
	2) Actual, in-place conduit and cable layouts with schedule of conduit sizes and number, and size of conductors.
	2) Actual, in-place conduit and cable layouts with schedule of conduit sizes and number, and size of conductors.
	3) Layouts of the power and lighting arrangements and the grounding system.
	3) Layouts of the power and lighting arrangements and the grounding system.
	4) Control schematic diagrams, with terminal numbers and control devices identified, for all equipment.
	4) Control schematic diagrams, with terminal numbers and control devices identified, for all equipment.

	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	b. Record documents shall indicate final equipment and field installation information.
	b. Record documents shall indicate final equipment and field installation information.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	A. Performance Criteria:
	A. Performance Criteria:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Electrical equipment shall be capable of operating successfully at full-rated load, without failure, with ambient outside air temperature of zero degrees F to 90 degrees F and an elevation of 800 feet above mean sea level.
	1. Electrical equipment shall be capable of operating successfully at full-rated load, without failure, with ambient outside air temperature of zero degrees F to 90 degrees F and an elevation of 800 feet above mean sea level.
	2. Unless specified otherwise, electrical equipment shall have ratings based on 75 degrees C terminations.
	2. Unless specified otherwise, electrical equipment shall have ratings based on 75 degrees C terminations.

	B. Testing Laboratory Labels: Electrical material and equipment shall bear the label of Underwriters' Laboratories, Inc. or other nationally recognized, independent testing laboratory, where standards have been established and label service applies.
	B. Testing Laboratory Labels: Electrical material and equipment shall bear the label of Underwriters' Laboratories, Inc. or other nationally recognized, independent testing laboratory, where standards have been established and label service applies.

	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Examine conditions under which Work will be performed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work. Do not proceed with Work until unsatisfactory conditions are corrected.
	A. Examine conditions under which Work will be performed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work. Do not proceed with Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	3.2   INSTALLATION
	A. General:
	A. General:
	1. Install materials and equipment in accordance with the Contract Documents, Laws and Regulations, approved (and accepted, as applicable) Shop Drawings and other Contractor submittals, and manufacturer’s recommendations.
	1. Install materials and equipment in accordance with the Contract Documents, Laws and Regulations, approved (and accepted, as applicable) Shop Drawings and other Contractor submittals, and manufacturer’s recommendations.
	2. Provide tools and equipment required to trace circuits necessary for proper execution of the Work.
	2. Provide tools and equipment required to trace circuits necessary for proper execution of the Work.
	2. Provide tools and equipment required to trace circuits necessary for proper execution of the Work.
	3. Define and identify all wiring, circuit terminations, and equipment to be modified to ensure proper interface of components.  The Contract Price includes all costs associated with field services specified for a complete and functional system.
	3. Define and identify all wiring, circuit terminations, and equipment to be modified to ensure proper interface of components.  The Contract Price includes all costs associated with field services specified for a complete and functional system.

	A.
	A.
	A.
	A.
	A.
	A.
	B. Staging, Sequencing, and Coordination with Existing Facilities:
	B. Staging, Sequencing, and Coordination with Existing Facilities:
	1. Schedule, sequence, and install materials and equipment in accordance with Section 01 14 16, Coordination with Owner’s Operations
	1. Schedule, sequence, and install materials and equipment in accordance with Section 01 14 16, Coordination with Owner’s Operations
	2. Perform the Work in a manner that will not interfere with the existing equipment and facilities or cause interruption of the functions of the Site, unless specified otherwise or otherwise allowed by Owner.
	2. Perform the Work in a manner that will not interfere with the existing equipment and facilities or cause interruption of the functions of the Site, unless specified otherwise or otherwise allowed by Owner.
	3. When operation of existing facilities and Site is disrupted due to Contractor’s operations, comply with Section 01 14 16, Coordination with Owner’s Operations, unless otherwise allowed by Owner.
	3. When operation of existing facilities and Site is disrupted due to Contractor’s operations, comply with Section 01 14 16, Coordination with Owner’s Operations, unless otherwise allowed by Owner.
	1.
	1.
	1.
	1.
	1.
	1.
	4. Where the Work ties in with existing installations, take precautions and provide safeguards in connecting the Work to existing operating circuits to prevent interruption to existing circuits.  Connection of Work to existing circuits shall be perfor...
	4. Where the Work ties in with existing installations, take precautions and provide safeguards in connecting the Work to existing operating circuits to prevent interruption to existing circuits.  Connection of Work to existing circuits shall be perfor...
	5. Interruptions of existing circuits, not addressed in Section 01 14 16, Coordination with Owner’s Operations, shall be coordinated with the Owner who will determine the length of time a circuit may be de-energized to maintain the Owner’s processes i...
	5. Interruptions of existing circuits, not addressed in Section 01 14 16, Coordination with Owner’s Operations, shall be coordinated with the Owner who will determine the length of time a circuit may be de-energized to maintain the Owner’s processes i...


	3.3   FIELD QUALITY CONTROL
	3.3   FIELD QUALITY CONTROL
	A. Field Quality Control – General:
	A. Field Quality Control – General:
	1. Perform field quality control for electrical Work in accordance with the Contract Documents.
	1. Perform field quality control for electrical Work in accordance with the Contract Documents.

	B. Site Tests:
	B. Site Tests:
	1. Prior to requesting certificate of Substantial Completion, demonstrate to Engineer that electrical systems and electrically-operated equipment installed or modified under the Contract operates in accordance with the Contract Documents and operates ...
	1. Prior to requesting certificate of Substantial Completion, demonstrate to Engineer that electrical systems and electrically-operated equipment installed or modified under the Contract operates in accordance with the Contract Documents and operates ...
	2. Perform the following operational tests on electrical systems:
	2. Perform the following operational tests on electrical systems:
	a.
	a.
	a.
	a.
	a.
	a.
	a. Operate power circuits to verify proper operation and connection to electrical systems materials and equipment, including mechanical key-interlocks for circuit breakers.
	a. Operate power circuits to verify proper operation and connection to electrical systems materials and equipment, including mechanical key-interlocks for circuit breakers.
	a.
	a.
	b. Operate control circuits, including pushbuttons, indicating lights, and similar devices, to verify proper connection and function.  Operate all devices, such as pressure switches, flow switches, and similar devices, to verify that shutdowns and con...
	b. Operate control circuits, including pushbuttons, indicating lights, and similar devices, to verify proper connection and function.  Operate all devices, such as pressure switches, flow switches, and similar devices, to verify that shutdowns and con...
	c. Operate lighting systems and receptacle devices to verify proper operation and connections.
	c. Operate lighting systems and receptacle devices to verify proper operation and connections.

	3. Prepare and submit report on the equipment demonstration and operating field quality control tests.  Report shall include complete information on the tests performed and results.
	3. Prepare and submit report on the equipment demonstration and operating field quality control tests.  Report shall include complete information on the tests performed and results.
	3. Prepare and submit report on the equipment demonstration and operating field quality control tests.  Report shall include complete information on the tests performed and results.

	C. Manufacturer’s Services:
	C. Manufacturer’s Services:
	1. Furnish at the Site qualified, factory-trained representative(s) of equipment manufacturers for the services indicated in the Contract Documents.
	1. Furnish at the Site qualified, factory-trained representative(s) of equipment manufacturers for the services indicated in the Contract Documents.




	26 05 19 - Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install low-voltage conductors and cabling.
	2. Types of cabling required include:
	a. Insulated cable for installation in raceways.


	B. Related Sections:
	1. Section 26 05 53, Identification for Electrical Systems.
	2. Section 31 23 05 Excavation and Fill.


	1.2  REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI/NETA ATS, Acceptance Testing Specifications for Electrical Power Equipment and Systems.
	2. ASTM B3, Specification for Soft or Annealed Copper Wire.
	3. ASTM B8, Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard or Soft.
	4. ASTM D3485, Specification for Smooth-Wall Coilable Polyethylene (PE) Conduit (Duct) for Preassembled Wire and Cable.
	5. ASTM F2160, Solid Wall High Density Polyethylene (HDPE) Conduit Based on Controlled Outside Diameter (OD).
	6. NEMA TC 7, Smooth Wall Coilable Electrical Polyethylene Conduit.
	7. UL 44, Thermoset-Insulated Wires and Cables.
	8. UL 1277, Electrical Power and Control Tray Cables with Optional Optical-Fiber Members.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 300, Wiring Methods.
	2. NEC Article 310, Conductors for General Wiring.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s literature, specifications, and engineering data for low voltage insulated cable proposed for use.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals:
	a. Written results of field insulation resistance tests.




	PART 2 -  PRODUCTS
	2.1  MATERIALS
	A. Insulated Cable In Raceways:
	1. Application: Use for circuits located indoors and outdoors.
	2. Manufacturers: Provide products of one of the following:
	a. Southwire.
	b. The Okonite Company.
	c. American Insulated Wire
	d. General Cable
	e. Or equal.

	3. Material: Single conductor copper cable complying with ASTM B3 and ASTM B8 with flame-retardant, moisture- and heat-resistant insulation rated for 90 degrees C in dry or wet locations, listed by UL as Type XHHW-2 or THWN-2 complying with UL 44.
	a. XHHW-2 cable shall be used for cables 8 AWG and larger.
	b. THWN-2 cable shall be used for cables 10 AWG and smaller.

	4. Stranding: Low voltage cable shall be stranded, except that solid cable, No. 10 and smaller may be used for lighting circuits.

	B. Cable Connectors, Solderless Type:
	1. Products and Manufacturers: Provide products of one of the following:
	a. T&B Sta-Kon.
	b. Burndy Hylug.
	c. Or equal.

	2. For wire sizes No. 4 AWG and above, use either compression type or bolted type with silver-plated contact faces.
	3. For wire sizes up to and including No. 6 AWG, use compression type.  Alarm and control wire shall be terminated using forked type connectors at terminal boards.
	4. For wire sizes No. 250 kcmil and larger, use connectors with at least two cable clamping elements or compression indents and provision for at least two bolts for joining to apparatus terminal.
	5. Properly size connectors to fit fastening device and wire size.  Connectors shall be rated for 90 degree C, 600 volts.

	C. Cable Splices:
	1. Products and Manufacturers:
	a. Compression-Type Splices: Provide one of the following:
	1) Burndy Hylink.
	2) T&B Color-Keyed Compression Connectors.
	3) Or equal.

	b. Spring Connectors: Provide one of the following:
	1) Buchanan B-Cap.
	2) T&B Wire Connector.
	3) Or equal.


	2. Splices shall be suitably sized for cable, rated 90 degrees C, and 600 volts.
	3. For wire sizes No. 8 AWG and larger
	a. In dry, or conditioned locations, splices shall be made up with compression type copper splice fittings.  Splices shall be taped and covered with materials recommended by cable manufacturer to provide insulation equal to that on conductors.
	b. In damp, corrosive, or wet locations, splices shall be waterproof.  Splices shall be made with compression type copper splice fittings with sealant-filled, thick wall, heat shrinkable, thermosetting tubing or by pouring thermosetting resin into mo...

	4. For wire sizes No. 10 AWG and smaller,
	a. In dry, or conditioned locations, splices may be made up with pre-insulated spring connectors.
	b. In damp, corrosive, or wet locations, splices shall be waterproof. Splices shall be made with closed end connectors designed to join two to four wires. Th enclosed end shall have a crimp connection. The tubing shall have an active adhesive that sea...


	D. Wire and Cable Markers:
	1. Provide wire and cable markers in accordance with Section 26 05 53, Identification for Electrical Systems.


	2.2   SOURCE QUALITY CONTROL
	A. Factory Tests:
	1. Factory-test wire and cable in accordance with UL standards



	PART 3 -  EXECUTION
	3.1   INSTALLATION
	A. Install cables complete with proper terminations at both ends.  Check and correct for proper phase sequence and proper motor rotation.
	B. Pulling:
	1. Use insulating types of pulling compounds containing no mineral oil.
	2. Pulling tension shall be within limits recommended by wire and cable manufacturer.
	3. Use dynamometer where mechanical means are used.
	4. Cut off section subject to mechanical means.

	C. Bending Radius: Limit to minimum of six times cable overall diameter.
	D. Slack: Provide maximum slack at all terminal points.
	E. Splices:
	1. Where possible, install cable continuous, without splice, from termination to termination.
	2. Where required, splice as shown and also where required for cable installation.  Splices below grade, in manholes, handholes, and wet locations shall be waterproof.
	3. Splices are not allowed in conduits.

	F. Identification:
	1. Identify conductors in accordance with Section 26 05 53, Identification for Electrical Systems.
	2. Identify power conductors by circuit number and phase at each terminal or splice location.
	3. Identify control and status wiring using numeral tagging system.

	G. Color-code power cables as follows:
	1. No. 8 AWG and Smaller: Provide colored conductors.
	2. No. 6 AWG and Larger: Apply general purpose, flame retardant tape at each end, wrapped in overlapping turns to cover an area of at least two inches.
	3. Colors: Match color scheme in use at the Site.  If the Site does not have an existing color scheme, use the following colors:


	3.2   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Test each electrical circuit after permanent cables are in place, to demonstrate that circuit and equipment are connected properly and will perform satisfactorily, free from improper grounds and short circuits.
	2. Individually test 600-volt cable mechanical connections after installation and before they are put in service, with calibrated torque wrench.  Values shall be in accordance with manufacturer's recommendations.
	3. Individually test 600-volt cables for insulation resistance between phases and from each phase to ground.  Test after cables are installed and before they are put in service, with Megger for one minute at voltage rating recommended by cable manufac...
	4. Insulation resistance for each conductor shall not be less than value recommended by cable manufacturer.  Cables not meeting recommended value or that fail when tested under full load conditions shall be replaced with a new cable for full length.
	5. Where existing cables are spliced to cables provided under the Project, test existing cables prior to splicing.  Test cables at 1,000 vdc for one minute. Entire spliced cable installation shall be re-tested after splice is completed.  Existing cabl...
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	26 05 23 - Communication Cables and Equipment
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install communication cables and equipment.
	2. Types of cables include the following:
	a. Category 6 unshielded twisted pair (UTP) for 1000 Base-TX Ethernet Local Area Network
	b. Telephone cables and equipment. Installation of wire, jacks and punch down blocks shall be as shown on drawings to provide a complete system.


	B. Related Sections:
	1. Section 26 05 33.13, Rigid Conduits.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 05 24, Fiber Optic Cable and Appurtenances.


	1.2   TERMINOLOGY
	A. The following words or terms are not defined but, when used in this Section, have the following meaning:
	1.  “CPE” means chlorinated polyethylene.
	2.  “FEP” means fluorinated ethylene-propylene.
	3.  “XLPE” means cross-linked polyethylene.


	1.3   REFERENCES
	A. Standards referenced in this Section are:
	1. ASTM A510, Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel.
	2. ASTM B633, Specification for Electrodeposited Coatings of Zinc on Iron and Steel.
	3. ANSI/TIA/EIA-568, Commercial Building Telecommunications Cabling (requirements and restrictions of Technical Service Bulletins (TSBs) apply.)
	4. TIA/EIA-485, Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems (known as RS-485).
	5. UL 13, Power-Limited Circuit Cables.
	6. UL 1581, Electrical Wires, Cables and Flexible Cords.
	7. UL VW-1, Vertical Wire Flame Test.
	8. UL 910, Safety Test for Flame-Propagation and Smoke-Density Values for Electrical and Optical-Fiber Cables Used in Spaces Transporting Environmental Air


	1.4   QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. NEC 725, Class 1, Class 2, and Class 3 Remote-Control, Signaling and Power-Limited Circuits.
	2. NEC 727, Instrumentation Tray Cable.
	3. NEC 800, Communications Circuits.


	1.5   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s technical information for cables, connectors and termination devices.
	b. Manufacturer’s technical information on all hardware and equipment provided.

	2. Shop Drawings:
	a. Drawing of proposed layout showing outlet wall plate locations and configuration, cable routing and equipment locations.  Include mounting and installation details for equipment.  Coordinate proposed layout with Owner prior to submitting.
	b. Drawing of proposed network equipment rack layout including all wiring within the rack, power wiring and all field terminations for both copper and fiber patch panels.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals: Written report of results of field quality control testing specified in this Section.

	C. Project Record Documents:  Submit record drawings with the following information:
	1. Actual outlet wall plate locations, configuration and labeling.
	2. Actual cable routing and equipment locations.
	3. Actual patch panel terminations and labeling.



	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. General:
	1. Cables shall bear the UL label.

	B. Single Shielded Pair Instrument Cables:
	1. Manufacturers: Provide products of one of the following:
	a. Belden 8719.
	b. Or equal.

	2. Twisted, shielded pair with tinned copper, stranded, 16 AWG conductors with polyethylene insulation.
	3. Overall aluminum foil shield (100% coverage)
	4. Tinned copper stranded 18 AWG shield drain wire.
	5. Overall PVC jacket.
	6. 600 V RMS rated.

	C. Multi-Conductor Telephone Cables:
	1. Manufacturers: Provide products of one of the following:
	a. General Cable Company.
	b. Belden
	c. Or equal.

	2. Trunk and Extension Lines, Underground Installation:
	a. Solid annealed copper, conductors, no. 24 AWG, polyethylene-insulated, with the number of twisted pairs as shown on the Drawings.
	b. Assemble cable in groups of 25 pairs, filled with sealing compound and tape-wrapped with overlap.
	c. Cable shall include aluminum shield, water blocking compound, and polyethylene jacket over all.
	d. Rated for not less than 300 volts.

	3. Extension-Riser Lines, Indoor Insulation:
	a. Solid annealed copper, conductors, no. 24 AWG, PVC- or polyethylene-insulated, with the number of pairs as shown on the Drawings.
	b. Cable core shall be tape-wrapped with overlap and include aluminum shield and PVC jacket.
	c. Rated for not less than 300 volts.

	4. Phones:
	a. Solid copper, no. 24 AWG, four conductor, PVC- or polyethylene-insulated, and PVC jacket.
	b. Rated not less than 300 volts.


	D. Cable Terminals:
	1. Manufacturers: Provide products of one of the following:
	a. T&B Sta-Kon.
	b. Burndy Insulug.
	c. Or equal.

	2. Fork type copper compression terminals with nylon insulation for termination of cable at terminal blocks.

	E. Horizontal Unshielded Twisted Pair (UTP) Cables:
	1. Horizontal cabling is cabling between and including the telecommunications outlet/connector and patch panel or termination block.
	2. Manufacturers: Provide products of one of the following:
	a. Bertek.
	b. Belden.
	c. Mohawk
	d. Or equal.

	3. Cables shall consist of no. 24 AWG, thermoplastic-insulated, solid conductors formed into four individually-twisted pairs and enclosed by thermoplastic jacket.
	4. Comply with ANSI/TIA/EIA-568, Part 10.2.
	5. Riser-rated where installed in conduit.  Other installations shall be plenum-rated.
	6. Rated for Category 6 use.

	F. Patch Cords:
	1. Patch cords are used for connecting patch panel to hub, or wall jack to equipment.
	2. Manufacturer: Provide products of one of the following:
	a. Bertek.
	b. Belden.
	c. Mohawk
	d. Or equal.

	3. Cables shall consist of no. 24 AWG, thermoplastic-insulated, stranded conductors formed into four individually-twisted pairs and enclosed by thermoplastic jacket.
	4. Cables shall be riser-rated.
	5. Rated for Category 6 use.
	6. Cables shall incorporate integral strain relief into the connector at each end. Connectors shall be RJ45 plugs.
	7. Provide the following patch cords:
	a. One 10-foot cable per wall jack installed.
	b. One 3-foot cable per every two wall jacks installed.
	c. One 5 foot cable per every two wall jacks installed.


	G. Connecting Hardware for Unshielded Twisted Pair (UTP) Cables:
	1. Hardware used to terminate UTP cable shall comply with ANSI/TIA/EIA-568, Part 10.4.
	2. Connecting hardware shall be compatible with wiring specified in the Contract Documents.
	3. Rated for Category 6 use.
	4. Connecting hardware shall utilize 110-type terminal blocks to coordinate with patch panels and termination blocks specified the Contract Documents.
	5. Telecommunications Outlets/Connectors:
	a. Manufacturers: Provide products of one of the following:
	1) Hubbell.
	2) Or equal.

	b. Outlets and connectors shall utilize RJ45 (eight-pin modular) plug/receptacle configuration.
	c. Outlets and connectors shall utilize T568B pin/pair assignments, and be coordinated with wire type (solid or stranded conductor).
	d. Outlets shall be flush-mount type or surface-mount type, as indicated on the Drawings.


	H. Patch Panels:
	1. Manufacturers: Provide products of one of the following:
	a. Black Box.
	b. Or equal.

	2. Patch panels shall utilize RJ45 (eight-pin modular) plug/receptacle configuration, and utilize T568B pin/pair assignments for receptacles.
	3. Coordinate patch panel terminations with wire type (solid or stranded conductor).
	4. Patch panels shall be wall-mount type or rack-mount type, as indicated on the Drawings.
	5. Listed as Category 6.
	6. Provide quantity of ports not less than the quantity of wall jacks installed in the building/area served, plus 50 percent additional as spares.

	I. Network Equipment:
	1. Fiber Optic to Copper Ethernet Media Converter:
	a. General:
	1) Industrial managed switch, store-and-forward switching mode, Ethernet (10 Mb/s), and Fast-Ethernet (100 Mb/s).
	2) Port Type and Quantity:  four port 10/100 Mbps RJ45 ports and two 100 Mbps FX-SC multi-mode ports.

	b. Operating Conditions:
	1) Power Supply: Provide 120VAC Power Supply.
	2) Operating Temperature: -40 to 70 degrees Celsius.
	3) Relative Humidity: 5 to 95 percent.
	4) Mounting: DIN Rail in network equipment rack.

	c. Manufacturer and Model:
	1) Phoenix Contact FL SWITCH LM 4TX/2FX-E – 2891660


	2. Unmanaged Ethernet Switch:
	a. General:
	1) Industrial managed switch, store-and-forward switching mode, auto cross function,  Ethernet (10 Mb/s), and Fast-Ethernet (100 Mb/s).
	2) Port Type and Quantity: 24 port 10/100 Mbps RJ45 ports

	b. Operating Conditions:
	1) Power Supply: Provide 24 VDC Power Supply.  Provide Sola SDP2-24-100T or equal
	2) Operating Temperature: -25 to 70 degrees Celsius.
	3) Relative Humidity: 5 to 95 percent.
	4) Mounting: Rack mount.

	c. Manufacturer and Model:
	1) Phoenix Contact FL SWITCH 1824 – 2891041



	J. Network Equipment Rack:
	1. General:
	a. Provide nameplate for enclosures in compliance with Section 26 05 53, Identification for Electrical Systems.
	b. Rails shall be pre-tapped and drilled for their full height per EIA standards.

	2. Enclosed Wall Mount Rack:
	a. Manufacturers: Provide products of one of the following:
	1) Hoffman AccessPlus II Double-Hinged.
	2) Or equal.

	b. Enclosure shall be double-hinged for equipment access.
	c. Side rails for full height for equipment attachment.
	d. Top and bottom panels shall be solid.  Center side panels shall be ventilated.
	e. Window frame front door with key latch and two keys.  140-degree opening door.
	f. Rear section shall be provided with knockouts or gland plates and cable tie-down points for cable management.
	g. Rack Units: Shall accommodate all equipment installed in rack as specified or shown on the Drawings plus 25% future capacity.  Minimum 19 units.

	3. Accessories:
	a. One - 6 outlet rack mount power strip with 20 foot cord and plug.
	b. Mounting brackets and accessories for din rail mounted equipment.


	K. Miscellaneous tell-com equipment:
	1. Punch Block:
	a. A 110 classified punch block with legs and all appropriate 110 connector blocks, wire plugs and wire hangers to complete the telephone system in a work man like manor.

	2. Wall jack:
	a. A duel modular 110 classified Cat5 jack and a telephone jack connection in one face plate.

	3. Wall mounted phone modular jack:
	a. A wall mounted phone supporting modular 110 classified Cat5 telephone jack.

	4. Lightning and surge protection:
	a. A inline lightning and surge protection of any and all lines coming into or out of a building or structure.

	5. Products and Manufacturers: Provide one of the following:
	a. Hubbell
	b. Leviton
	c. Or Equal




	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. General:
	1. Install cables complete with proper terminations at both ends.
	2. Install in conduit separate from power cables, unless shown or indicated otherwise.
	3. Identify conductors in accordance with Section 26 05 53, Identification for Electrical Systems.
	4. Install and terminate Supplier-furnished cable in accordance with equipment manufacturer requirements and cable manufacturer’s recommendations.
	5. Install in accordance with Laws and Regulations, including NEC.
	6. Where data cables are run through walls or above drop ceiling they shall be grouped and neatly bundled with wire ties. Cable bundles shall be securely supported.
	7. Where cables run between floors or through fire rated walls the cables shall be protected from damage and shall be fire stopped.
	8. Cables run exposed or in non-office areas shall be in conduit.
	9. Data system cables and conduit shall be separate from any other cables and conduit system.
	10. All bundled data cables shall be marked at maximum 50-foot intervals along the cable run.  The word "DATA" shall be provided on a tag, which shall be affixed to the cable bundle.  Markings shall comply with Section 26 05 53, Electrical Identificat...
	11. Data cables shall terminate at offices and other rooms as shown on the drawings, in a surface or flush-mounted jacks.  Flush mounted jacks shall be used where practicable.  Duplex jacks and simplex jacks shall be labeled "DATA" and be in complianc...
	12. Network data cables shall not be spliced.
	13. Pulling:
	a. Insulating gel pulling compounds containing no mineral oil shall be used.
	b. Pulling tension shall be within the limits recommended by the cable manufacturer.
	c. Where mechanical means are used, pulling tension shall be monitored by use of a dynamometer.  Cable manufacturer's pulling tension limits shall not be exceeded.
	d. Cable sections subjected to mechanical means shall be cut off and discarded.
	e. Cable shall be carefully handled and protected prior to and during installation to ensure that no damage will result.

	14. Slack shall be provided at terminations.
	15. Integrity of color coding shall be maintained at connections.
	16. Where equipment provided in this Contract is installed into or connected to existing equipment, the work shall be done in the presence of the Owner. Any work that may disrupt network operations shall be scheduled as an outage.
	17. When installation of the new equipment requires changes to the configuration of the existing equipment, the existing equipment shall be reconfigured by the Owner with direction and technical support provided by the Contractor.
	18. Phone lines shall be terminated either on the Contractor provided and installed phone jack or on a Contractor provided and installed punch block and the telephone outlet. The punch block shall be installed on a painted ¾” plywood back board with p...


	3.3   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Each circuit shall be tested after permanent cables are in place to demonstrate that the circuit and connected equipment perform satisfactorily and that they are free from noise, improper grounds and short circuits.
	2. Replace with new cables the full length of cables that fail test.
	3. Test equipment shall be provided by Contractor.
	4. For testing of communications cables, test equipment used shall comply with the following:
	a. Equipment shall consist of a “master” and a “remote” unit.
	b. Test of all aspects of cables shall be automatic and initiated with a single command.  Test over entire frequency range.  Test unit shall be capable of accepting cable identification tag for reporting.  Test unit shall return “pass/fail” status for...
	c. Test unit shall be capable of storing all test results internally and printing the results later.
	d. For unshielded twisted pair cables, test unit shall be specifically designed and manufactured to certify cabling relative to Category 6 compliant.





	26 05 24 - Fiber Optic Cable and Appurtenances
	PART 1 -  GENERAL
	1.1   Summary
	A. Furnish all labor, materials, equipment and incidentals required to install a fiber optic cable and appurtenances as shown on the Drawings, specified and required.
	1. The system includes, but is not limited to fiber optic cables, connectors, patch panels, enclosures and related appurtenances.

	B. Related Sections:
	1. Section 26 05 53, Identification for Electrical Systems.
	2. Section 26 05 23, Communication Cables and Equipment.


	1.2  references
	A. Reference Standards:  Comply with the latest edition of the applicable provisions and recommendations of the following, except as otherwise shown or specified:
	1. NEC Article 770, Optical Fiber Cables and Raceways.
	2. ANSI/TIA/EIA 4720000-A, Generic Specification for Fiber Optic Cable.
	3. ANSI/UL 1581, Reference Standard for Electrical Wires, Cables and Flexible Cards.


	1.3   submittals
	A. Product Data:
	1. Manufacturer's product data sheets and complete construction details including physical characteristics of optical fiber, strength members, and jackets.
	2. Manufacturer’s installation instructions, procedures and specific tools.
	3. Overall dimension of cable.
	4. Manufacturer’s cable storage requirements, including temperature.

	B. Shop Drawings:
	1. Cable pulling plan which specifies the sequence of work tasks, materials, and equipment.  The information submitted must include termination data including the following:
	a. List of materials and accessories.
	b. Details of cable preparation.
	c. Method of applying materials (including quantities).
	d. Precautionary measures.
	e. Written statement from cable manufacturer that termination methods submitted are acceptable.
	f. Written statement from the termination manufacturer that the termination methods are suitable for the proposed application

	2. Layout drawings showing routing of cables, termination and equipment locations and bill of materials for each termination location.
	3. Design Data:  Provide an optical link analysis for each fiber optic link.  Calculate point-to-point (transmit/receive) optical power loss of each fiber link using proposed installed cable lengths.  Include all losses through connectors.  Submit cal...

	C. Quality Assurance/Control Submittals:
	1. Production Test Reports:  Submit the following certified test reports:  Cable manufacturer's certified test data for attenuation and bandwidth and the maximum pulling strain allowed.
	2. Field Test Reports:  Contractor shall submit certified field reports.  Refer to paragraph 3.3 for test requirements.
	3. Installer and Field Advisor Qualification:  Submit data including name, employer, experience with fiber installations including a list of completed installations, and the names of five references for installations completed that are similar in scop...
	4. Test Instruments Certification:  Power meters shall have calibrations traceable to National Institute of Standards and Technology (NIST) standards.  Calibrations on meters used for testing shall be less than 1 year old.


	1.4   product delivery, storage and handling
	A. Cable Delivery:
	1. No cable over one year old is acceptable for delivery.
	2. Ends of cables are to be kept sealed at all times, except when making terminations.  Use methods approved by the cable manufacturer.

	B. Cable Storage:
	1. Store cable in a facility where the temperature shall be maintained at temperature recommended by the manufacturer for optimum workability.


	1.5   quality assurance
	A. Qualifications:
	1. Manufacturer Qualifications:  Manufacturer shall be experienced in manufacturing materials and equipment similar to that which is specified herein for at least 5 years with a record of successful in-service performance.  When requested by the ENGIN...
	2. Installers Qualifications:  Installers shall be personally experienced in the installation of optical fiber systems and shall have been regularly engaged in the installation of fiber cable for a minimum of the past three years.

	B. Provide all products in this section from the same supplier.


	PART 2 -  PRODUCTS
	2.1   materials
	A. General: The cable types shall be multimode fiber.
	B. Fiber Optic Cable:
	1. Multimode graded index, tight-buffered, gel-free, optical glass fiber cores cable:
	a. Compatible with LED-based transmission systems and suitable for fiber optic Ethernet LAN standards including the point-to-point Fiber Optic Inter-Repeater Link (FOIRL) networks and ANSI standard Fiber Distributed Data Interface (FDDI) networks.
	b. Do not use cable with plastic fiber core construction.
	c. The number of cables and the number of fibers in each cable shall be as specified herein and as shown on the Drawings.
	d. Splitter kits:  The cable shall be provided with the necessary number of splitter kits to accommodate the number of terminations shown for each interconnection box on the Drawings.  Splitter kits shall be suitable units manufactured by the cable ma...
	e. Cable shall be assembled with inner strength members, polyester core separator tape, Aramid yarn or similar strength members.
	f. Jackets:  Inner PVC jacket with rip cord, and a polyethylene outer jacket with rip cord.  Provide a cable outer jacket that is UV inhibited, fungus resistant and flame retardant.
	g. Provide cable that is unaffected by continuous or intermittent submergence in water, damage from lightning strikes and resistant to fuel, petro-chemicals and other caustic or noxious materials.
	h. Cable shall be suitable for installation in indoor and outdoor conduit systems.
	i. Provide continuous inter-and intra building installation, closet to closet, suitable for passing through inside conduit locations directly from outside conduit.
	j. Cable shall be UL listed as type OFN per NEC 770-51 and NEC 770-53.
	k. Cable specifications are as follows:
	a.
	l. Maximum Tensile Load:  Values for installation and in-service loads shall not exceed manufacturer's recommendation.
	m. Minimum Bend Radius:  Bend radius for installation and in-service shall not exceed manufacturer's recommendation.

	2. Multimode graded index, armored, buffered, optical glass fiber cores cable:
	a. Cable shall comply with the requirements for non-armored cable in 2.1.B.1 except for jacket construction.
	b. Jackets:  Inner PVC jacket with rip cord, corrugated steel tape armor with rip cord, and a polyethylene outer jacket with rip cord. Provide a cable outer jacket that is UV inhibited, fungus resistant and flame retardant.


	C. Terminal Connectors:
	1. Furnish connectors and components and use specific tools and methods as recommended by the connector manufacturer to form a complete connector system.
	2. Provide fiber optic simplex multimode connectors. Connectors shall be ST or SC as required for equipment being connected.
	a. Connector shall have a polymer body with a precision zirconia ferrule.
	b. Connector Specifications:
	1) Insertion Loss:  0.15/0.30 dB (typical/maximum).
	2) Durability Delta:  0.1 dB (1000 matings).
	3) Operating Temperature:  -40 to +80 degrees C.
	4) Cable Retention:  40 pounds.



	A. Fiber Optic Cable Patch Panel:
	D.
	1. Provide fiber optic patch panel in network rack specified in Section 26 05 23, Instrumentation and Control Cables.
	1.
	2. Furnish panels with the following accessories:
	a. Trays.
	b. Cable strain relief.
	c. Bend radius protectors.
	d. Routing guides.
	e. Grommetted cable entries.
	f. SC simplex adapters and adapter plates.
	g. Sufficient working space for removal of connectors.
	h. Identification label.
	i. All cable management hardware required to accomplish the installation.

	3. Where the required number of terminations exceed the capacity of a single patch panel, multiple patch panels shall be provided.
	4. Patch panel features and qualities shall be the same for multimode and single mode cable.

	E. Fiber Optic Jumper Cables:
	1. Provide fiber optic jumper cables, 2 feet in length, 62.5/125 micron multimode fiber and 8.3/125 micron single mode fiber, compatible with fiber cable specified herein, complete with SC simplex type connectors, and PVC jacket.


	2.2   MANUFACTURERS
	A. Fiber Optic Cable:
	1. Corning Cable Systems.
	2. Or equal.

	B. Terminal Connectors:
	1. Radiant Communication Corporation.
	2. Or equal.

	C. Fiber Optic Jumper Cables:
	1. Radiant Communication Corporation.
	2. Or equal.


	2.3   SOURCE QUALITY CONTROL
	A. Fiber optic cable and appurtenances shall be UL listed.


	62.5/125 micron
	Fiber size (core/cladding)
	Number of strands as shown on Drawings.  6 strands minimum.
	Fiber Count:
	500 pounds per inch.
	Crush Resistance:
	-40 to +80 degrees C
	Operating Temperature:
	1300 nm
	850 nm
	Frequency:
	1.0 dB/km or less
	3.5 dB/km or less
	Attenuation losses:
	500 MHz-km
	160 MHz-km
	Bandwidth (minimum):
	PART 3 -  execution
	3.1   installation
	A. Install cable and connectors as indicated on the Drawings and as specified in this section.
	B. Install cables in the indicated raceway systems.  Inspect raceways prior to pulling cables.  Rod and swab out conduits and ducts prior to installing cables.
	C. Pull cables prior to attachment of connectors.  Terminate all fibers at a patch panel.  Install jumper cables at patch panel as shown on the Drawings.
	D. Pull cables using an indirect attachment method such as a "Kellems Grip" or equal which distributes the pulling forces over the outer portion of the cable.  Pulls directly on the fiber core will not be allowed.
	E. Do not exceed maximum pulling strength limits of the cable during installation.  Monitor cable pull tensions at all times during the installation of the cable using a remote sensing puller, strain gauge or running line tensiometer.  If electronic t...
	F. To reduce cable friction and minimize pulling forces during installation, use a polymer based, water soluble lubricant when pulling cable.
	G. Do not exceed the minimum bend radius of the cable.  Tight loops, kinks, knots or tight bends will not be allowed during installation.
	H. For conduit installation, the minimum bending radius shall be 8 inches.  Use sweeping elbows at all transitions from horizontal to vertical conduit runs.
	I. Do not make splices in cable.  Provide adequate run lengths on cable reels to make termination-to-termination runs without splices.
	J. Provide handholes and pull boxes as required by the cable manufacturer.
	K. Within manholes, route and support fiber optic cable along the inside wall and protect using PVC conduit.
	L. Identification meeting the requirement of Section 26 05 53, Identification For Electrical Systems, shall be provided for each cable at each junction box, pull box, manhole and handhole.

	3.2   field quality control
	A. The Contractor shall supply all necessary test equipment and qualified personnel to perform tests described by this specification.
	B. Test fiber optic cables before and after field installation.  Tests shall be witnessed by the Engineer.  The Engineer shall be notified at least 24 hours in advance of testing.
	1. Upon receipt of the fiber optic cable reels, test each fiber separately with an Optical Time Domain Reflectometer (OTDR) to verify fiber length, attenuation and continuity.
	2. After the cable has been installed, visually inspect each fiber termination for out-of-round conditions and surface defects such as cracks and micro-chips using a 200x inspection microscope.
	3. After connectors have been attached at both ends, test each fiber with an OTDR.  Tests shall be bi-directional.
	4. Test all fibers including spares. Test shall include, but not be limited to the following:
	a. Check candle power transmitted through each fiber in the data highway fiber optic cable.  If the light transmitted through the cable does not meet the requirements of the installed equipment, then check all connectors on the fiber cable for proper ...
	b. If a section of the fiber optic cable is not transmitting light to the requirements of the installed equipment, then replace that section of the cable between terminations.  Replacement shall be done at Contractor's expense.

	5. The test shall be signed by the tester and initialed by the Engineer.

	C. Furnish certification documents for each test to the Engineer within 10 days of testing.  Include printouts from the OTDR with the certification documents.  Record the following data:
	1. Installer's company name and address.
	2. Installer's name.
	3. Date of certification.
	4. Attenuation of each fiber link.
	5. Length of each fiber optic link measured.
	6. Equipment used to certify the fiber optic link.
	7. Name of person(s) recording the test data.

	D. The maximum total loss including connectors and cable attenuation for each fiber optic link shall not exceed 7.5 dB.
	E. Cable Energizing:  No cable shall be illuminated until the master copy of its test record is approved by the Engineer.
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	26 05 26 - Grounding And Bonding For Electrical Systems
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install complete grounding for electrical systems, structures, and equipment.


	1.2  REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI/NETA ATS, Acceptance Testing Specifications for Electrical Power Equipment and Systems.
	2. ASTM B8, Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard or Soft.
	3. UL 467, Grounding and Bonding Equipment.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements
	1. National Electrical Code, (NEC).
	a. NEC Article 250, Grounding and Bonding.



	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of grounding connector types identifying where each will be used.
	b. Layouts of each structure’s ground grid.
	c. Test point construction details.

	2. Product Data:
	a. Manufacturer’s technical information for grounding materials proposed for use.

	3. Testing Plans:
	a. Ground resistance test procedure.


	B. Informational Submittals: Submit the following:
	1. Field Quality Control Submittals
	a. Results of ground resistance tests at each test point.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Bare Ground Cable:
	1. Manufacturers: Provide products of one of the following:
	a. Cablec Corporation.
	b. General Cable Corporation.
	c. Southwire Cable Company.
	d. Or equal.

	2. Material: Soft-drawn, bare copper stranded cable complying with ASTM B8.  No. 4/0 AWG minimum size unless otherwise shown or indicated on the Drawings.

	B. Ground Rods:
	1. Manufacturers:  Provide products of one of the following:
	a. Copperweld, Bimetallics Division.
	b. ITT Blackburn Company.
	c. Or equal.

	2. Material: Copper-clad rigid steel rods, 3/4-inch diameter, ten feet long.

	C. Grounding Connectors:
	1. Products and Manufacturers: Provide one of the following:
	a. Pressure Connectors:
	1) O.Z./Gedney, Division of General Signal Corporation.
	2) Burndy Corporation.
	3) Or equal.

	b. Welded Connections:
	1) Cadweld by Erico Products, Incorporated.
	2) Therm-O-Weld by Burndy Corporation.
	3) Or equal.


	2. Material: Pressure connectors shall be copper alloy castings, designed and fabricated specifically for items to be connected and assembled with Durium or silicone bronze bolts, nuts, and washers.  Welded connections shall be by exothermic process u...

	D. Grounding Additive:
	1. Grounding additive, in its set form, shall have resistivity of not more than 20 ohm-cm.
	2. Product and Manufacturer:
	a. Ground Enhancement Material (GEM) by Erico
	b. Or equal.

	3. Grounding additive shall be permanent and maintenance-free, without requiring recharging with salts or chemicals that may be corrosive, and shall maintain its earth resistance with time.
	4. Grounding additive shall set up firmly and not dissolve or decompose or otherwise pollute soil or groundwater.
	5. Grounding additive shall be suitable for installation in dry form or in slurry form.
	6. Grounding additive shall not depend on continuous presence of water to maintain its conductivity.

	E. Ground Test Well
	1. Provide heavy-duty test well suitable for heavy-duty traffic.
	2. Manufacturer
	a. Advanced Lightning Technology
	b. Or equal.

	3. Diameter and Material: 12.75-inch outside diameter, Schedule 80 PVC.
	4. Depth: Two feet.
	5. Cover: Provide test well with cast iron cover marked, “Ground” with cast iron ring to support lid.

	F. Ground system components shall comply with UL 467.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions for the Work and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with Work until unsatisfactory conditions are corrected.

	3.2   STRUCTURE GROUND SYSTEM
	A. Provide ground grids as shown and indicated on the Drawings.
	B. Provide No. 4/0 bare copper cable around exterior perimeter of structures at not less than 2.5 feet below grade, unless otherwise shown or indicated on the Contract Documents.
	C. For structures with steel columns, provide No. 4/0 ground cable from grid to each column around perimeter of structure.  Connect cable to steel with exothermic welds.
	D. Connect grids to continuous underground water pipe system, when practical.
	E. For new structures with concrete foundation or footings, connect structure’s reinforcing steel or other concrete-encased electrode to grounding grid.
	F. Provide accessible test points for measuring the ground resistance of each grid.
	G. Weld all buried connections except for test points.

	3.3   EQUIPMENT GROUNDING
	A. Ground electrical equipment in compliance with Laws and Regulations and the Contract Documents.
	B. Equipment grounding conductors shall be bare stranded copper cable of adequate size installed in metal conduit where required for mechanical protection.  Ground conductors, pulled into conduits with non-grounded conductors, shall be insulated.  Ins...
	C. Control panels grounding conductors shall be bare stranded copper cable of adequate size to ground grid from AC ground bus, and an insulated stranded copper cable of adequate size to ground grid from DC ground bus.
	D. Connect ground conductors to conduit with copper clamps, straps, or with grounding bushings.
	E. Connect to piping by welding or brazing.  Use copper bonding jumpers on gasketed joints.
	F. Connect to equipment by means of lug compressed on cable end.  Bolt lug to equipment frame using holes or terminals provided on equipment specifically for grounding.  Do not use hold-down bolts.  Where grounding provisions are not included, drill s...
	G. Connect to motors by bolting directly to motor frames, not to soleplates or supporting structures.
	H. Connect to service water piping by means of copper clamps.  Use copper bonding jumpers on gasketed joints.
	I. Scrape bolted surfaces clean and coat with conductive oxide-resistant compound.

	3.4  FIELD QUALITY CONTROL
	A. Site Tests:
	1. Test completed grounding systems for resistance to ground using an electrical three-terminal ground resistance tester.  Test all grounded cables and metal parts for continuity of connection.  Engineer and Owner will witness the testing.
	2. Grounding system maximum resistance shall not exceed five ohms under normally dry conditions when measured by resistance tester.  Resistance values above five ohms shall be brought to Engineer’s attention.  Provide additional ground rods as require...




	26 05 29 - Hangers and Supports for Electrical Systems
	PART 1 -  general
	1.1   DEscription
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install hangers and supports for electrical systemns.
	2. Area Classifications: Materials shall by suitable for the area classification(s) shown or indicated on the Drawings, and specified in Section 26 05 05, General Provisions for Electrical Systems.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 05 05 33, Anchor Systems.
	2. Section 26 05 05, General Provisions for Electrical Systems.
	3. Section 26 05 33.13, Rigid Conduits.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this section are:
	1. ASTM A123/A123M, Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	2. ASTM A1011/A1011M, Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and Ultra-High Strength.
	3. ASTM E84, Test Method For Surface Burning Characteristics of Building Materials


	1.1
	1.1
	1.1
	1.1
	1.1
	1.3  submittals
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Detailed installation drawings showing dimensions and compatibility with proposed layout.

	2. Product Data:
	a. Manufacturer’s name, product designation, and catalog number of each material item proposed for use.
	b. Manufacturer’s specifications including material, dimensional and weight data, and load capacity for each supporting system component proposed for use.
	c. Pictorial views and corresponding identifying text of each component proposed for installation.
	d. Documentation that confirms product compatibility with Laws and Regulations.


	B. Informational Submittals: Submit the following:
	1. Certifications:
	a. Submit certifications required under this Section.

	2. Manufacturer’s Instructions:
	a. Manufacturer’s installation instructions, including recommended tightening torque values for all nuts and bolts.




	PART 2 -  products
	2.1   manufacturers
	A. Manufacturers: Provide products of one of the following:
	1. B-Line.
	2. Kindorf.
	3. Unistrut
	4. Or equal.


	2.2   Materials
	A. Strut, Fittings, and Accessories:
	1. General
	a. Unless otherwise shown or indicated, strut shall be 1-5/8 inches by 1-5/8 inches.  Double struts shall be two pieces of the same strut, welded back-to-back at the factory.
	b. Attachment holes, when required, shall be factory-punched on hole centers approximately equal to the cross-sectional width and shall be 9/16-inch diameter.
	c. Fittings, braces, brackets, hardware, and accessories shall be Type 316 stainless steel.
	d. Strut nuts shall be spring captured Type 316 stainless steel.
	e. Square and round washers shall be Type 316 stainless steel.

	2. Strut materials shall be suitable for area classifications indicated in Section 26 05 05, General Provisions for Electrical Systems, and shown or indicated on the Drawings.
	a. Dusty Locations:
	1)
	1)
	1)
	1) Strut shall be 12-gage aluminum (Alloy 6063-T6).

	a.
	a.
	b. Wet Locations:
	1)
	1)
	1)
	1) Strut shall be 12-gage aluminum (Alloy 6063-T6).



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Hanger Rods:
	1. Material:
	a. All areas:  Type 316 stainless steel

	1.
	1.
	2. Size: Not less than 3/8-inch diameter, unless otherwise shown on the Drawings or specified.

	C. Beam Clamps for Attaching Threaded Rods or Bolts to Beam Flanges for Hanging Struts or Conduit Hangers:
	1. Beam clamps shall be stainless steel equipped with stainless steel square-head set screw, and shall include threaded hole sized for attaching the all-thread rod or threaded bolt.

	D. Miscellaneous Hardware:
	1. Bolts, screws, and washers shall be stainless steel.
	2. Hex Nuts: Shall be stainless steel and include nylon inserts.



	PART 3 -  execution
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   installation
	A. Provide hangers and supports for electrical systems with necessary channels, fittings, brackets, and related hardware for mounting and supporting materials and equipment.  Provide anchor systems, concrete inserts, and associated hardware for proper...
	B. Install equipment and devices on hangers and supports as shown on the Drawings, as specified, and as required.
	C. Install hangers and supports level, true, free of rack, and parallel and perpendicular to building walls and floors, so that the hangers and supports are installed in a neat, professional, workmanlike manner.
	D. Holes in suspended ceilings for rods for hangers and supports and other equipment shall be provided adjacent to bars, where possible, to facilitate removal of ceiling panels.
	E. Coordinate installation of hangers and supports with equipment, cabinets, consoles, panels, enclosures, boxes, conduit, cable tray, wireway, busway, cablebus, piping, ductwork, lighting fixtures, and other systems and equipment.  Locate hangers and...
	F. Anchor Bolts, Expansion Anchors, and Concrete Inserts: Shall be in accordance with Section 05 05 33, Anchor Systems, and requirements of this Section.
	G. Mounting of Conduit:
	1. Provide space of not less than 1/4-inch between conduit surfaces and abutting or near surfaces except struts, cable trays, steel beams, and columns.
	2. Fasten conduit to struts, cable trays, steel beams, and columns using specified clamps and straps as shown, specified, and required.
	3. Devices shall be compatible with size of conduit and type of support.  Following installation, size identification shall be visible and legible.
	4. Install conduit supports and fasteners in accordance with Section, 26 05 33.13, Rigid Conduits.

	H. Supports for Cabinets, Consoles, Panels, Enclosures, and Boxes:
	1.
	1.
	1. Freestanding: Unless otherwise specified or shown on the Drawings, provide supports for floor-mounted equipment, cabinets, consoles, panels, enclosures, and boxes.  Such supports shall be 3.5-inch high concrete equipment base with a 45 degree chamf...
	2. Wall-Mounted:
	a. Provide space not less than 1/4-inch between cabinets, consoles, panels, enclosures, and boxes and the surface on which each is mounted.  Provide non-metallic or stainless steel spacers as required.
	b. Do not mount equipment, enclosures, panels, and boxes directly to beams or columns.  Mount struts to beams or columns using beam clamps, and mount equipment, enclosures, panels, and boxes to the struts.

	3. Floor Stand Rack:
	a. Where equipment, cabinets, consoles, panels, enclosures, and boxes cannot be wall-mounted, provide an independent floor stand rack.
	b. Floor stand rack shall consist of struts, plates, brackets, connection fittings, braces, accessories, and hardware assembled in a rigid framework suitable for mounting of intended materials and equipment.
	c. Equip floor stand racks with brackets and bases for rigidly-mounting the framework to the ceiling or floor, as applicable; or equip floor stand racks with beam clamps, angle plates, washers, and bolts for fastening to beam flanges, as applicable.
	d. When equipment, cabinets, consoles, panels, enclosures, and boxes weigh more than 100 pounds:
	1) Main vertical supports of floor stand rack assemblies shall be back-to-back struts.
	2) Bracing, clamping and anchoring of each floor stand rack shall be sufficient to ensure rigidity of the floor stand rack with the intended equipment, enclosures, conduit, cable tray, busway, cablebus, and wireway installed.  Floor stand racks shall ...



	I. Drilling into beams or columns is not allowed unless authorized by Engineer.
	J. Tighten nuts and bolts to the manufacturer’s recommended torque values.
	K. Field Cutting:
	1. Cut edges of strut and hanger rod shall have rounded corners, edges beveled, and burrs removed.  If field cutting the strut is required, use clean, sharp, dedicated tools.  Remove oil, shavings, and other residue of cuttings prior to installation.
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	26 05 33.13 - Rigid Conduits
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install conduit and fittings to form complete, coordinated and grounded raceway systems.
	2. When specific, detailed conduit routings for various systems within buildings and other areas are not be shown on the Drawings, Contractor shall establish routings based on single-line, riser, and interconnection diagrams and other information on t...
	3. Materials shall by suitable for the area classification(s) shown or indicated on the Drawings, and specified in Section 26 05 05, General Provisions for Electrical Systems.
	1. Conduit types and the installation methods shall comply with the following, unless otherwise shown or indicated in the Contract Documents:
	a. Use aluminum conduit in exposed conduit runs in dry or wet locations.
	b. Use PVC-coated rigid galvanized steel conduit for individual conduits direct-buried in the ground.
	c. Use Schedule 40 PVC conduit for concrete-encased duct bank runs.
	d. Use Schedule 40 PVC conduit for conduit runs embedded in structural concrete slabs.
	e. Use PVC-coated rigid galvanized steel elbows and conduit for stub-ups out of concrete floors and equipment slabs.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Coordination:
	1. Conduit runs shown are diagrammatic.  Coordinate conduit installation with piping, ductwork, light fixtures, and other systems and equipment and locate to avoid interferences.
	2. For conduits to be embedded in concrete slabs, confirm adequate slab thickness and coordinate location of conduits with placement of reinforcing steel, waterstops, expansion joints, and other features of the concrete slab.

	C. Related Sections:
	1. Section 31 23 05, Excavation and Fill.
	2. Section 32 12 00, Flexible Paving.
	3. Section 05 05 33, Anchor Systems.
	4. Section 26 05 29, Hangers and Supports for Electrical Systems.
	5. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. ANSI C80.1, Standard for Rigid Electrical Steel Conduit (ERSC).
	2. ANSI/NEMA FB1, Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing and Cable.
	3. NEMA TC2, Electrical Polyvinyl Chloride (PVC) Conduit.
	4. NEMA TC3, Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing.
	5. NEMA TC14, Reinforced Thermosetting Resin Conduit (RTRC) and Fittings.
	6. UL 6, Electrical Rigid Metal Conduit – Steel.
	7. UL 514B, Conduit, Tubing, and Cable Fittings.
	8. UL 651, Safety Schedule 40 and 80 Rigid PVC Conduit and Fittings.
	9. UL 886, Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations.
	10. UL 1242, Electrical Intermediate Metal Conduit – Steel.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 342, Intermediate Metal Conduit
	2. NEC Article 344, Rigid Metal Conduit.
	3. NEC Article 352, Rigid Nonmetallic Conduit.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Assembly details of conduit racks and other conduit support systems.
	b. Layout drawings showing proposed routing of exposed conduits, conduits embedded in structural concrete, and conduits directly buried in the ground.  Shop Drawings shall show locations of pull and junction boxes and penetrations in walls and floors....

	2. Product Data:
	a. Manufacturer’s catalog cuts and product data for conduit, fittings, and appurtenances.


	B. Informational Submittals: Submit the following:
	1. Manufacturer’s Instructions:
	a. When requested by Engineer, provide copies of manufacturer’s recommendations for handling and installing products.

	2. Site Quality Control Submittals:
	a. When requested by Engineer, provide copies of results of specified Site quality control testing.


	C. Closeout Submittals: Submit the following:
	1. Record Drawings:
	a. Show actual routing of exposed and concealed conduit runs in record documents in accordance with Section 01 78 39, Project Record Documents.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. PVC-coated Rigid Steel Conduit, Elbows, and Couplings:
	1. Manufacturers: Provide products of one of the following:
	a. Robroy Industries.
	b. Perma-Cote Industries.
	c. OCAL, Inc.
	d. Or equal.

	2. Material: Rigid, heavy-wall, mild steel, hot-dip galvanized, smooth urethane interior coating, tapered threads, carefully reamed ends, 3/4-inch NPS minimum size with factory exterior coating of 40-mil thick PVC.
	3. Color: Color of coating shall be the same on all conduit and fittings.

	B. Aluminum Conduit, Elbows, and Couplings:
	1. Manufacturers: Provide products of one of the following:
	a. Allied Tube and Conduit.
	b. Wheatland Tube Company.
	c. Or equal.

	2. Material: Rigid, heavy-wall aluminum, smooth interior, tapered threads and carefully reamed ends; 3/4-inch NPS minimum size.

	C. Metallic Conduit Fittings, and Outlet Bodies:
	1. Manufacturers: Provide products of one of the following:
	a. Crouse-Hinds Company.
	b. Appleton Electric Company.
	c. Or equal.

	2. Material and Construction: Cast gray iron alloy, cast malleable iron or aluminum bodies and covers consistent with conduit material.  Units shall be threaded type with five full threads.  Materials shall comply with ANSI/NEMA FB1 and be listed by U...
	a. LB fittings may be used for conduits 2” and smaller.
	b. LBD fittings shall be used for conduits larger than 2”.

	3. Use: Conduits shall be gasketed and watertight in hazardous, wet, and corrosive locations.

	D. PVC-coated Conduit Fittings, and Outlet Bodies:
	1. Manufacturers: Provide products of one of the following:
	a. Robroy Industries.
	b. Perma-Cote Industries.
	c. OCAL, Inc.
	d. Or equal.

	2. Material and Construction: Cast gray iron alloy, cast malleable iron bodies and covers with factory coating of 40-mil thick PVC and smooth urethane interior coating.  Units shall be threaded type with five full threads.  Material shall comply with ...
	a. LB fittings may be used for conduits 2” and smaller.
	b. LBD fittings shall be used for conduits larger than 2”.

	3. Use: Provide PVC-coated or aluminum conduit fittings and outlet bodies in hazardous, wet, and corrosive locations.  Fitting material shall be consistent with conduit material.

	E. Non-metallic Conduit and Fittings:
	1. PVC Plastic Conduit:
	a. Manufacturers: Provide products of one of the following:
	1) Amoco Chemicals Corp.
	2) Carlon Electrical Products.
	3) Or equal.

	b. Material: Schedule 40 PVC, rated for 90 degrees C, complying with NEMA TC3 and UL 514B and 651.
	c. Fittings: Form elbows, bodies, terminations, expansions, and fasteners of same material and manufacturer as base conduit.  Provide cement by same manufacturer as base conduit.


	F. Conduit Hubs:
	1. Manufacturers: Provide products one of the following.
	a. Myers Electrical Products Company.
	b. Or equal.

	2. Material: Threaded conduit hub, vibration-proof, weatherproof, with captive O-ring seal, zinc metal with insulated throat and bonding screw.
	3. Use: Provide for all conduit terminations to boxes, cabinets, and other enclosures in areas designated as wet locations.

	G. PVC-coated Conduit Hubs:
	1. Manufacturers: Provide products one of the following:
	a. Robroy Industries.
	b. Perma-Cote Industries.
	c. OCAL, Inc.
	d. Or equal.

	2. Material: Threaded conduit hub, vibration-proof, weatherproof, with captive O-ring seal, zinc metal with insulated throat and bonding screw, and factory coating of 40-mil thick PVC and smooth urethane interior coating.
	3. Use: Provide for PVC-coated steel or aluminum conduit terminations to boxes, cabinets, and other enclosures in areas designated as corrosive location.

	H. Conduit Bushings and Locknuts:
	1. Manufacturers:  Provide products one of the following:
	a. O-Z/Gedney.
	b. Appleton Electric Company.
	c. Or equal.

	2. Insulated Bushings: Malleable iron body with plastic liner.  Threaded type with steel clamping screw.  Provide with bronze grounding lug, as required.
	3. Locknuts: Steel for sizes 3/4-inch through two-inch diameter and malleable iron for sizes 2.5-inch through four-inch diameter.
	4. Use: Provide for all conduit terminations to boxes, cabinets and other enclosures except threaded type in areas designated as dusty locations.

	I. Thruwall Seals
	1. Provide cast wall sleeves and linkseals for new construction through exterior subsurface walls and exterior concrete walls.
	2. Provide cast wall sleeves and linkseals for new construction passing through concrete floors and floor slabs.
	3. Provide linkseals for conduits passing through new exterior masonry block walls or through core-drilled holes in existing exterior subsurface walls, exterior concrete walls, floor slabs ,and roof slabs, and for conduits passing through existing int...
	4. Cast Wall Sleeves:
	a. Material:  Ductile iron furnished with integral wall collar.
	b. Dimensions:  As required for mechanical joint pipe to pass through sleeve.  Length as required.

	5. Link Seals:  Provide link type mechanical seals suitable for 20 psi working pressure, corrosive service and accessible from one side, with glass-reinforced nylon pressure plate and stainless steel bolts and nuts.
	a. Products and Manufacturers:  Provide one of the following:
	1) Link-Seal, as manufactured by Thunderline Corporation.
	2) Or equal.




	2.2  ACCESSORIES
	A. Fasteners: To the extent possible, fastener material shall be consistent with conduit material.  For PVC-coated rigid steel conduit runs, fasteners shall have factory applied PVC coating or be stainless steel.  Fasten raceway systems to supporting ...
	A.
	A. in accordance with Section 05 05 33, Anchor Systems.
	A.
	A.
	A.
	B. Duct Sealing Compound
	1. Soft, fibrous, slightly tacky, non-hardening sealing compound.
	2. Remains workable at all temperatures.
	3. Manufacturer:
	a. Type DUX by O-Z/Gedney.
	b. Or equal.


	C. Duct Seal Foam
	1. Products and Manufacturers: Provide one of the following:
	a. FST Foam Sealant by American Polywater.
	b. Or equal.

	2. General: Sealant is a two-part, high-expansion foam duct sealant. It keeps water, acids, dust, gases, insects, and rodents out of the duct. Sealant expands and hardens to a “closed cell”, rigid structure. This permanent, but removable, seal blocks ...
	1.
	1.
	3. Expands, cures and seals even when water is present.
	4. Seal tolerates cable movement and environmental extremes.
	5. Compatible with common cable and wire jackets.


	1.1
	2.3  IDENTIFICATION
	A. Conduit Labels:
	1. Provide conduit labels in accordance with Section 26 05 53, Identification for Electrical Systems.

	B. Warning Tape:
	1. Provide warning tape in accordance with Section 26 05 53, Identification for Electrical Systems.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be performed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with installation until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install in accordance with Laws and Regulations.
	B. Supports:
	1. Rigidly support conduits by clamps, hangers, or Unistrut-type channels.  Conduit supports and accessories shall be in accordance with Section 26 05 29, Hangers and Supports for Electrical Systems.
	2. Support single conduits by means of one-hole pipe clamps in combination with one-screw back plates, to raise conduits from the support surface.  Support multiple runs of conduits on trapeze type hangers.

	C. Fastenings: Fasten raceway systems rigidly and neatly to supporting structures using specified materials.
	D. Exposed Conduit:
	1. Install parallel or perpendicular to structural members or walls.
	2. Where possible, run in groups.  Provide conduit racks of suitable width, length, and height, arranged to suit field conditions.  Provide support every ten feet, minimum.
	3. Install on structural members in protected locations.
	4. Locate clear of interferences.
	5. Provide six inches of clearance from hot fluid lines and 1/4-inch from walls.
	6. Install vertical runs plumb.  Unsecured drop length shall not exceed 12 feet.

	E. Conduit Embedded in Structural Concrete:
	1. Run embedded conduit in structural concrete in center of slabs and walls and above waterstops.  Conduit connections shall be made watertight.
	2. Before placing concrete, arrange for observation of conduit installation by RPR or Engineer and make necessary conduit location measurements and provide required information on record documents.
	3. Confirm that concrete thickness is sufficient for embedding the quantity of conduits intended.  Unless specifically shown or indicated otherwise, embedded conduits shall be in accordance with the following criteria:
	a. Minimum concrete thickness shall be as follows:
	1) For concrete 16 inches thick and less, minimum concrete thickness shall be 11.5 inches plus the depth of largest conduit assembly.  Conduit assembly depth shall be from the top of uppermost conduit to bottom of lowest conduit.
	2) For concrete greater than 16 inches thick, minimum concrete thickness shall be 13.5 inches plus depth of largest conduit assembly.
	3) For concrete at foundation slabs, provide an one inch additional to minimum concrete thicknesses specified.

	b. Conduit spacing shall be as follows:
	1) Two adjacent conduits shall be separated by center-to-center distance of three times the outer diameter of larger conduit
	2) When conduits cross at a point, conduits may be in direct contact and angle of cross shall be 45 degrees or greater.  Conduits may also cross within the vertical spacing of multi-conduit layer assembly.
	3) When conduits cross structural expansion joint, two adjacent conduits shall be separated by center-to-center distance of three times the outer diameter of conduit fitting of the larger conduit



	F. Direct Buried Conduits:
	1. Install individual, underground conduits minimum of 20 inches below grade, unless otherwise shown or indicated.
	2. Perform excavation, bedding, backfilling, and surface restoration, including pavement replacement where required, in accordance with Section 31 23 05 Excavation and Fill, and Section 32 12 00, Flexible Paving.
	3. Install warning tape 12 inches below finished grade over buried conduits.

	G. Empty Conduits:
	1. Install nylon pull wire in each empty conduit and cap conduits not terminating in boxes with permanent fittings designed for the purpose.

	H. Field Bends: No indentations.  Diameter of conduit shall not vary more than 15 percent at bends.
	I. Joints:
	1. Apply conductive compound to joints before assembly.
	2. Make up joints tight and ground thoroughly.
	3. Use standard tapered pipe threads for conduit and fittings.
	4. Cut conduit ends square and ream to prevent damaging wire and cable.
	5. Use full threaded couplings.  Split couplings are not allowed.
	6. Use strap wrenches and vises to install conduit.  Replace conduit with wrench marks.
	7. Apply zinc-rich paint to exposed threads and other areas of galvanized conduit system where base metal is exposed.

	J. Terminations:
	1. Install insulated bushings on conduits entering boxes or cabinets, except when threaded hubs are used.
	2. Provide locknuts on both inside and outside of enclosure, except when threaded hubs are used.
	3. Use of bushings in lieu of locknuts is not allowed.
	4. Install conduit hubs on conduits entering boxes or cabinets in wet and corrosive areas.

	K. Moisture Protection:
	1. Plug or cap conduit ends at time of installation to prevent entrance of moisture and foreign materials.
	2. Underground and embedded conduit connections shall be watertight.
	3. Thruwall Seals and Conduit Sealing Bushings: Install for conduits passing through concrete slabs, floors, walls, or concrete block walls.
	4. Drainage: Conduit runs shall be fully drainable.  Where possible install conduit runs to drain to one end and away from building.  Avoid pockets or depressions in conduit runs.
	5. Seal conduit openings within control and instrumentation panels and distribution equipment with duct sealing compound to provide watertight seal.

	L. Corrosion Protection:
	1. Conduit Stub-ups:
	a. For conduits routed in concrete slabs or floors and stub-ups through floor, provide 3-1/2-inch high concrete curb, extending two inches from outer surface of conduit penetrating floor, to prevent corrosion.  For floor-mounted equipment, concrete eq...
	b. Conduit stub-ups shall be 90-degree, PVC-coated, rigid, galvanized steel conduit elbow.  PVC-coated elbow shall extend a minimum of 1/2-inch above top of concrete or equipment base.  Should elbow not reach specified height, provide PVC-coated condu...
	c. For conduits stubbing up and terminating at equipment enclosure mounted on concrete base, provide insulated grounding bushing on PVC-coated rigid steel elbow.
	1) Where the floor mounted equipment enclosure will completely enclose the stub-up the PVC coated rigid steel elbow may be omitted and the embedded conduit extended above the base.

	d. For conduits stubbing up and extending to boxes, cabinets, and other enclosures above the slab, provide conduit coupling/fittings between the PVC-coated rigid steel elbow and the conduit type designated for the area’s classification as transition b...
	1) Where the assigned conduit type for an area is non-metallic, an external grounding means shall be installed on the PVC coated rigid steel conduit elbow and the elbow shall be bonded to the ground system.


	1.
	2. Dissimilar Metals:
	a. Prevent occurrence of electrolytic action between dissimilar metals.
	b. Do not use copper products in connection with aluminum, and do not use aluminum in locations subject to drainage of copper compounds on bare aluminum.
	c. Back paint aluminum in contact with masonry or concrete with two coats of aluminum-pigmented bituminous paint.


	M. Reused Existing Conduits:
	1. Pull rag swab through conduits to remove water and to clean conduit prior to installing new cable.
	2. Repeat swabbing until all foreign material is removed.
	3. Pull mandrel through conduit, if necessary, to remove obstructions.

	N. Core drill for individual conduits passing through existing concrete slabs and walls.  Notify Engineer in writing in advance of core drilling.  Prior to core drilling, drill sufficient number of small exploratory holes to establish that the area to...
	O. Non-metallic Conduit:
	1. Install in accordance with manufacturer’s recommendations.
	2. Provide manufacturer’s recommended adhesives or sealants for watertight connections.
	3. Provide expansion fittings for expansion and contraction to compensate for temperature variations.  Fittings shall be watertight and suitable for direct burial.
	4. Transition to PVC-coated rigid steel conduit before making turn up to enclosures.

	P. PVC-coated Rigid Steel Conduit:
	1. Install in accordance with manufacturer’s recommendations.
	2. Install with manufacturer’s installation tools to avoid damage to PVC coating.
	3. Repair damaged PVC coating with manufacturer’s recommended touch-up compound.

	Q. Identify conduits, including spares, in accordance with Section 26 05 53, Identification for Electrical Systems.

	3.3   FIELD QUALITY CONTROL
	A. Site Tests:
	1. Test conduits by pulling through each conduit a cylindrical mandrel with length not less than two pipe inside diameters, having an outside diameter equal to 90 percent of conduit’s inside diameter.
	2. Maintain a record, by number, of all conduits successfully tested.
	3. Repair or replace conduits that do not successfully pass testing, and re-test.




	26 05 33.16 - Flexible Conduits
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install flexible metallic conduit and fittings.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. UL 360, Liquid-Tight Flexible Steel Conduit.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 350, Liquid-Tight Flexible Metal Conduit.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s literature and technical information for flexible conduit and fittings proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Flexible Conduit (Non-hazardous Areas and Class 1, Division 2, Hazardous Areas):
	1. Material: Flexible galvanized steel core with smooth, abrasion-resistant, liquid-tight, polyvinyl chloride cover.  Continuous copper ground built in for sizes 3/4-inch through 1.25-inch.  Material shall be UL-listed.
	2. Products and Manufacturers: Provide one of the following:
	a. Anaconda Sealtite Type UA by Anamet Electrical, Inc.
	b. Liquatite Type L.A. by Electric-Flex Company.
	c. Or equal.


	A.
	A.
	A.
	A.
	A.
	A.
	B. Flexible Conduit Fittings:
	1. Material and Construction: Malleable iron with cadmium finish.  Fittings shall adapt the conduit to standard threaded connections, shall have an inside diameter not less than that of the corresponding standard conduit size and shall be UL listed.
	2. Manufacturers: Provide products of one of the following:
	a. Crouse-Hinds Company.
	b. Appleton Electric Company.
	c. Or equal.

	3. Use: Provide on flexible conduit in non-hazardous and Class 1, Division 2 hazardous areas.

	C. PVC-Coated Conduit Fittings:
	1. Material and Construction: Malleable iron with standard finish and 40-mil PVC exterior coating. Fittings shall adapt the conduit to standard threaded connections, and shall have an inside diameter not less than that of the corresponding standard c...
	2. Manufacturers: Provide products of one of the following:
	a. Robroy Industries.
	b. Permacote Industries.
	c. OCAL, Inc.
	d. Or equal.

	3. Use: Provide on flexible conduit in areas designated as corrosive locations.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install at motors, transformers, field instruments, and equipment subject to vibration or require movement for maintenance purposes.  Provide necessary reducer where equipment furnished cannot accept 3/4-inch diameter flexible conduit.  Limit flexi...
	B. Install in conformance with the Laws and Regulations.



	26 05 33.26 - Expansion_Deflection Fittings
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install conduit expansion and deflection fittings.


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1. UL 514B, Conduit, Tubing, and Cable Fittings.
	2. UL 467, Grounding and Bonding Equipment.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 300, Wiring Methods.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of locations where fittings are required.

	2. Product Data:
	a. Manufacturer’s literature and technical information for expansion and deflection fittings proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Products and Manufacturers: Provide one of the following:
	1. Type DX for expansion/deflection or AX for expansion only, by O-Z Gedney Company.
	2. Type XD for expansion/deflection or XJ for expansion only, by Crouse Hinds Company.
	3. Type DF for expansion/deflection or XJ for expansion only, by Appleton Electric Company.
	4. Or equal.

	B. Cast gray iron alloy or bronze end couplings, malleable iron, or hot-dipped galvanized body, stainless steel clamps and tinned copper braid bonding jumper.  Fitting shall be watertight, corrosion-resistant, UL-listed, and compatible with the condui...
	C. Features:
	1. Expansion/Deflection Fittings:
	a. Axial expansion or contraction up to 3/4-inch.
	b. Angular misalignment up to 30 degrees.
	c. Parallel misalignment up to 3/4-inch.

	2. Expansion Fittings:
	a. Expansion/Contraction: Eight-inch total movement.


	D. Expansion/Deflection fittings shall comply with UL 514B and UL 467.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be performed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install fittings in accordance with Laws and Regulations.
	B. Provide expansion fittings on exposed conduit runs crossing structural expansion joints and where necessary to compensate for thermal expansion and contraction.  Provide expansion fittings on exposed conduit runs exceeding 200 feet.
	C. Provide expansion/deflection fittings on embedded conduit runs crossing structural expansion joints.  Provide fittings above waterstops.
	D. Unless specifically shown or indicated otherwise, when crossing structural expansion joints larger than one inch, provide expansion fitting together with expansion/ deflection fitting.  Install fittings on each conduit run in accordance with manufa...
	E. Provide expansion/deflection fittings for underground conduit runs at penetrations of buildings, manholes, handholes, and outdoor concrete equipment pads.
	F. Where required in non-metallic conduit and duct systems, provide rigid metal conduit nipples and metal rigid-to-PVC adapters for connection to fittings.  Ensure that joints exposed to water or other liquid are made watertight.



	26 05 33.33 - Pull Junction and Terminal Boxes
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install pull, junction, and terminal boxes.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 29, Hangers and Supports for Electrical Systems.
	3. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A. Standards referenced in this Section are.
	1.
	1.
	1.
	1. AASHTO, Standard Specifications for Highway Bridges.
	2. UL 886, Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations.


	1.3    QUALITY ASSURANCE
	A. Regulatory Requirements:
	1.
	1.
	1.
	1. NEC Article 314, Outlet, Device, Pull and Junction Boxes; Conduit Bodies; Fittings; and Handhole Enclosures.


	1.4    SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s technical information for pull, junction, and terminal boxes proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Pull, Junction, and Terminal Boxes:
	1. General – Applicable to All Boxes:
	a. Description and Performance Criteria:
	1) Provide pull, junction, and terminal boxes rated at not less than NEMA 12.  Boxes shall be appropriate for each location in accordance with NEMA requirements and as required for area classifications specified in Section 26 05 05, General Provisions...
	2) For flush-mounted pullboxes in slabs or pavement potentially subject to vehicular traffic, boxes and covers shall be constructed for H-20 loading in accordance with AASHTO Standard Specifications for Highway Bridges.

	b. Manufacturers: Provide products of one of the following:
	1) Appleton Electric.
	2) Crouse-Hinds.
	3) Hoffman
	4) Rittal
	5) Saginaw
	6) Or equal.

	c. Materials: Pull boxes embedded in concrete slabs shall be cast iron.
	d. Terminal strips and terminal blocks in terminal boxes shall be mounted on terminal box sub-panels.
	e. Identification: Boxes shall be identified in accordance with Section 26 05 53, Identification for Electrical Systems.

	2. Materials and Construction – Dusty Locations:
	a. Material: Welded and galvanized sheet steel of USS gage.
	b. Gasket: Oil-resistant gasket.
	c. Access: Lift-off hinges and quick-release latches.
	d. Material Thickness:
	1) Boxes with dimension two feet and smaller shall be 14-gage.
	2) Boxes with dimension between two and three feet shall be 12 gage.
	3) Boxes with dimension of three feet or more in any direction shall be 10-gage.


	1.
	1.
	1.
	3. Materials and Construction – Wet Locations:
	a. Rating:
	1) Pull boxes in wet, corrosive, or outdoor areas shall be NEMA 4X.
	2) Boxes for areas classified as hazardous locations, where required by NEC, shall be explosion-proof and comply with UL 886.

	b. Material:
	1) Type 316 stainless steel.

	a.
	a.
	a.
	c. Gasket:
	1) Provide neoprene gaskets for wet locations.
	2) Gaskets shall be an approved type designed for the purpose.  Improvised gaskets are not acceptable.

	d. Access: Stainless steel cover bolts.
	e. Features:
	1) External mounting lugs.
	2) Drilled and tapped conduit holes.
	3) Boxes where conduits enter building or structure below grade shall have 1/4-inch drain hole at bottom of the box.
	4) Provide threaded connections for explosion proof boxes.



	B. Terminal Blocks:
	1. Products and Manufacturers: Provide one of the following:
	a. Allen-Bradley Company, Bulletin, Model 1492.
	b. General Electric Company, Model CR151K.
	c. Or equal.

	2. Material and Construction:
	a. NEMA-rated nylon modular terminal blocks.
	b. 600-volt rated.
	c. Control and alarm circuit terminals shall be screwed type with permanently affixed numeric identifiers beside each connection.
	d. Power terminals shall be copper and rated for the circuit ampacity.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A.
	A.
	A.
	A. Mount boxes so that sufficient access and working space is provided and maintain clearance of not less than 1/4-inch from walls.
	B. Securely fasten boxes to walls or other structural surfaces on which boxes are mounted.  Provide independent supports that comply with Section 26 05 29, Hangers and Supports for Electrical Systems, where boxes will not be mounted on walls or other ...
	C. Install pull boxes where shown or indicated, and provide pull boxes where one or more of the following conditions exist:
	1. Conduit runs containing more than three 90-degree bends.
	2. Conduit runs exceeding 200 feet in length.

	D. Provide removable, flame-retardant, insulating cable supports in boxes with any dimension exceeding three feet.
	E. Field-apply PVC touch-up to scratched PVC boxes damaged during installation.  Touch-up work shall be in accordance with manufacturer’s recommendations and instructions.
	F. Size junction, pull, and terminal boxes in accordance with NEC Article 314 and other Laws and Regulations.
	G. Provide terminal blocks in boxes where shown and where cable terminations or splices are required.



	26 05 33.36 - Outlet Boxes
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install outlet boxes for mounting wiring devices and lighting fixtures.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 29, Hangers and Supports for Electrical Systems.
	3. Section 26 05 53, Identification for Electrical Systems.
	4. Section 26 27 26.13, Low-Voltage Receptacles.
	1. Section 26 27 26.23, Snap Switches.
	5.


	1.2    QUALITY ASSURANCE
	A.
	A.
	A.
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 314, Outlet, Device, Pull and Junction Boxes; Fittings; and Handhole Enclosures.
	2. NEC Article 501, Class I locations.
	3. UL 514A, Metallic Outlet Boxes.
	4. UL 514B, Fittings for Conduit and Outlet Boxes.


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data:
	a. Manufacturer’s technical information for outlet boxes proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A.
	A.
	A.
	A. Device Boxes:
	1. Manufacturers: Provide products of one of the following:
	a. Crouse-Hinds Company.
	b. Appleton Electric Company.
	c. Or equal.

	2. Material:
	a. In Wet Locations: Cast gray iron alloy or cast malleable iron with zinc electroplate finish, or aluminum bodies consistent with conduit material.
	b. In Dusty Locations: Zinc-coated sheet steel or aluminum bodies consistent with conduit material.
	c. Where conduit is installed concealed, boxes shall include suitable extension rings and covers, as required.
	d. Where used with PVC-coated conduit system, boxes shall include factory applied 40-mil-thick PVC coating.
	e. Cast boxes shall be hub-type and include external mounting lugs.
	f. Metallic outlet boxes shall comply with UL 514A.
	g. Fittings for outlet boxes shall comply with UL 514B.

	3. NEMA rating of box shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems.
	4. Cover Plates:
	a. Type 302 stainless steel alloy for indoor finished areas.
	b. Plates in corrosive locations shall include factory-applied 40-mil PVC coating.
	c. Stainless steel screws and hardware.
	d. For receptacle and switch cover plates, comply with Section 26 27 26.13, Low-Voltage Receptacles, and Section 26 27 26.23, Snap Switches.
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	PART 1 -
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	PART 1 -
	PART 1 -
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	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Fasten boxes rigidly and neatly to supporting structures.
	B. Securely fasten equipment to walls or other surfaces on which materials or equipment is mounted.  Provide independent supports complying with Section 26 05 29, Hangers and Supports for Electrical Systems, where boxes are not mounted on walls or oth...
	C. For units mounted on masonry or concrete walls, provide suitable 1/2-inch spacers to prevent mounting back of box directly against wall.
	D. Leave no open conduit holes in boxes.  Close unused openings with capped bushings.
	E. Label each circuit in boxes and identify each circuit in accordance with Section 26 05 53, Identification for Electrical Systems.
	F. Install outlet boxes in accordance with NEC Article 314.


	(This page was left intentionally blank.)

	26 05 43.13 - Underground Duct Banks For Electrical Systems
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install underground duct banks.

	B. Coordination:
	1. Duct bank routing on the Drawings is diagrammatic.  Coordinate installation with piping and other Underground Facilities and locate duct banks clear of interferences.
	2. Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before underground duct bank Work.

	A.
	A.
	A.
	A.
	C. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1. Section 31 23 05, Excavation and Fill.
	2. Section 03 20 00, Concrete Reinforcing.
	3. Section 03 30 00, Cast-in-Place Concrete.
	4. Section 26 05 26, Grounding and Bonding for Electrical Systems.
	5. Section 26 05 53, Identification for Electrical Systems.
	6. Section 26 05 33.13, Rigid Conduits.
	7. Section 26 05 33.26, Expansion/Deflection Fittings.


	1.2   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Layouts showing proposed routing of duct banks and locations of manholes, handholes, and areas of reinforcement.
	b. Profiles of duct banks showing crossings with piping and other Underground Facilities.
	c. Typical cross sections for each duct bank.


	B. Informational Submittals: Submit the following:
	1. Special Procedure Submittals:
	a. Installation procedures.

	2. Field Quality Control Submittals:
	a. Field test report.


	C. Closeout Submittals: Submit the following:
	1. Record Drawings:
	a. Include actual routing of underground duct bank runs on record documents in accordance with Section 01 78 39, Project Record Documents.




	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A.
	A.
	A.
	A. Duct: Provide conduit and fittings in accordance with Section 26 05 33.13, Rigid Conduits.  Conduit types shall be as follows:
	1. Schedule 40 PVC conduits for power circuits.
	2. Galvanized rigid steel conduits for the following types of circuits: low voltage status, analog, and communication.

	A.
	A.
	A.
	B. Backfill: Provide backfill, including select backfill, in accordance with Section 31 23 05, Excavation and Fill.
	C. Reinforcing: Provide Duct bank reinforcing in accordance with Section 03 20 00, Concrete Reinforcing.
	D. Concrete: Provide duct bank concrete in accordance with Section 03 30 00, Cast-in-Place Concrete. Concrete encasement shall extend for the full length of the duct bank including under buildings, slabs and other structures.
	E. Grounding: Provide ground cable in accordance with Section 26 05 26, Grounding and Bonding for Electrical Systems.
	F. Conduit Spacers: Conduit spacers shall be nonmetallic, interlocking type to maintain spacing between conduits.  Provide spacers suitable for all conduit types used in multiple sizes.
	G. Duct Sealing Compound:
	1. Products and Manufacturers: Provide one of the following:
	a. 0-Z/Gedney, Type DUX.
	b. Or equal.


	H. Duct Seal Foam
	1. Products and Manufacturers: Provide one of the following:
	a. FST Foam Sealant by American Polywater.
	b. Or equal.

	2. General: Sealant is a two-part, high-expansion foam duct sealant. It keeps water, acids, dust, gases, insects, and rodents out of the duct. Sealant expands and hardens to a “closed cell”, rigid structure. This permanent, but removable, seal blocks ...
	3. Meets 2011 NEC Articles 225.27, 230.8, and 300.5(G) Raceway Seals.
	4. Creates a strong, resilient, chemically resistant seal.
	5. Expands, cures and seals even when water is present.
	6. Seal tolerates cable movement and environmental extremes.
	7. Compatible with common cable and wire jackets.
	8. Re-enterable – seal can be removed.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A.
	A.
	A.
	A. Excavation and Backfilling:
	1. Provide excavation and backfilling for duct bank installation in accordance with Section 31 23 05, Excavation and Fill.
	2. Do not backfill with material containing large rock, paving materials, cinders, large or sharply angular substances, corrosive material, or other materials that can damage or contribute to corrosion of ducts or cables, or prevent adequate compactio...

	B. Duct bank Layout:
	1. Top of duct bank concrete shall be a minimum of 2.5 feet below grade, unless shown or indicated otherwise on the Drawings.
	2. Slope duct bank runs for drainage toward manholes and away from buildings with slope of approximately three inches vertical per 100 feet of run.

	C. Duct bank Assembly:
	1. Assemble duct banks using non-magnetic saddles, spacers, and separators.  Position separators to provide minimum three-inch concrete separation between outer surfaces of each conduit.  Provide side forms for each duct bank.
	2. Make bends with sweeps of not less than four-foot radius or five-degree angle couplings.

	D. Concrete Placing:
	1. Provide minimum four-inch concrete covering on each side, top, and bottom of concrete envelopes around conduits.  Concrete covering shall be as shown or indicated on the Drawings.
	2. Provide red dye in concrete for easy identification during subsequent excavation; all concrete in entire duct bank, including top and bottom, shall be dyed.
	3. Firmly fix conduits in place during concrete placing.  Carefully place and vibrate concrete to fill spaces between conduits.

	A.
	A.
	A.
	A.
	E. Conduit Transitions:
	1. Conduit installations shall be watertight throughout entire length of duct bank.

	F. Transition from non-metallic to galvanized rigid steel conduit where duct banks enter structure walls and slabs.
	1. Terminate conduits in insulated grounding bushings.
	2. Continue conduits inside buildings in accordance with Section 26 05 33.13, Rigid Conduits, and as shown or indicated in the Contract Documents.
	3. If ducts are not concrete-encased, provide expansion and deflection fittings in accordance with Section 26 05 33.26, Expansion/Deflection Fittings.
	4. Plug and seal empty spare conduits entering structures.  Conduits in use entering structures shall be sealed watertight with duct seal foam or duct sealing compound.

	A.
	A.
	A.
	G. Duct bank Reinforcing:
	1. Provide reinforcing for all duct banks:
	2. Install duct bank reinforcement as shown or indicated on the Drawings.
	3. Provide maximum clearance of 1.5 inches from bars to edge of concrete encasement.

	H. Connections to Structures:
	1. Firmly anchor duct banks to structure walls or slabs.  Epoxy-grout duct bank rebar into structure concrete to eliminate sheer forces between duct bank and structure wall concrete.
	2. Duct bank penetrations through structure walls shall be watertight.

	I. Grounding:
	1. Provide bare stranded copper duct bank ground cable in each duct bank envelope.  Make ground electrically continuous throughout entire duct bank system.
	2. Connect ground cable to building and station ground grid or to equipment ground buses.  Also, connect ground cable to steel conduit extensions of underground duct bank system.
	3. Provide ground clamp and bonding of each steel conduit extension to maintain continuity of ground system.
	4. Terminate ground cable at last manhole or handhole for outlying structures.

	J. Detectable Underground Warning Tape:
	1. Provide detectable underground warning tapes complying with Section 26 05 53, Identification for Electrical Systems, over the full length of each underground duct bank.
	2. Install warning tapes approximately 12 inches below grade.
	3. Provide multiple tapes across the width of each duct bank.  Locate a warning tape above each edge of duct bank. For duct banks wider than 24” locate a third warning tape over the center of the duct bank.

	K. Testing New and Reused Existing Ducts:
	1. Test ducts by pulling a cylindrical mandrel through each duct. Mandrel shall have length not less than two pipe inside diameters and an outside diameter equal to 90 percent of conduit’s inside diameter.
	2. Pull rag swab through duct to remove water and to clean conduits prior to installing new cable.
	3. Repeat swabbing until all foreign material is removed.
	4. Pull mandrel through duct, if necessary, to remove obstructions.

	L. Reused Existing Ducts:
	1. Pull rag swab through duct to remove water and to clean conduits prior to installing new cable.
	2. Repeat swabbing until all foreign material is removed.
	3. Pull mandrel through duct, if necessary, to remove obstructions.
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	26 05 53 - Identification For Electrical Systems
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  general
	1.1   DEscription
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals shown, specified, and required to furnish and install identification for electrical apparatus and electrical Work.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 19, Low Voltage Electrical Power Conductors and Cables.


	1.1
	1.1
	1.1
	1.2  QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1.
	1.
	1.
	1. NEC Article 110, Requirements for Electrical Installation.
	2. NEC Article 210, Branch Circuits.
	3. NEC Article 215, Feeders.
	4. NEC Article 504, Intrinsically Safe Systems.
	1.
	1.
	1.
	5. 29 CFR 1910.145 (OSHA) – Specification for Accident Prevention Signs and Tags.
	6. NFPA 70E, Electrical Safety in the Workplace.


	1.3  submittals
	A. Action Submittals: Submit the following:
	1. Shop Drawings: Submit the following:
	a. Complete description and listing of proposed electrical identification and electrical identification devices for associated equipment or systems.
	b. Conduit and wire identification numbering system and equipment signage.

	2. Product Data:
	a. Manufacturer’s literature, cut sheets, specifications, dimensions and technical data for all products proposed under this Section.




	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  products
	2.1   manufactured units
	A. Engraved Identification Devices (Nameplates and Legend Plates):
	1. Nameplates:
	a. Laminated thermoset plastic, 1/16-inch thick, engraved condensed block black lettering on white background, square corners, and beveled front edges, or match existing.
	b. Size: As required.
	c. Letter Size: Minimum 3/16-inch.
	d. Nameplates one-inch or less in height shall have one mounting hole at each end.  Nameplates greater than one-inch in height shall have mounting holes in the four corners.

	2. Legend Plates:
	a. Legend plates for pushbuttons, pilot lights, selector switches, and other panel-mounted devices shall be large size with dimensions of approximately 2-7/16 inches wide by 2-13/32 inches tall (Allen Bradley large automotive size), plastic, custom en...
	1) Provide standard-size legend plates where devices are mounted on motor control centers and spacing of devices precludes using automotive-size legend plates.

	b. Lettering size and line weight shall be the same for all legend plates on the same panel or enclosure.  Maximum size shall be 1/4-inch and minimum size shall be 1/8-inch.


	B. Safety Signs and Voltage Markers:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Low-Voltage Safety Signs:
	a. Products and Manufacturers: Provide one of the following:
	1) B-302-86060 by Brady.
	2) Or equal.

	b. Low voltage safety signs shall be pressure-sensitive vinyl complying with 29 CFR 1910.145, five inches by 3.5 inches in size, and shall read, “DANGER – 480 VOLTS”.

	2. Low-Voltage Markers:
	a. Products and Manufacturers: Provide one of the following:
	1) CV442xx by Brady.
	2) Or equal.

	b. Low voltage markers shall be either pressure-sensitive vinyl or vinyl cloth with black lettering on orange background and shall read, “120 VOLTS”, “208 VOLTS”, “120/208 VOLTS”, or “240 VOLTS” or “480 VOLTS” or “277/480 VOLTS” as required.


	A.
	A.
	A.
	C. Arc-flash Safety Labels:
	1. Products and Manufacturers: Provide one of the following:
	a. Brady.
	b. Or equal.

	2. Warning labels shall be adhesive-backed polyester.
	3. Warning labels shall be custom printed based on power studies in Section 26 05 73, Electrical Power Distribution System Studies.
	4. Warning labels shall read, “Warning – Arc Flash and Shock Hazard.  Appropriate PPE Required.  Arc flash warning labels shall indicate:
	a. Nominal system voltage
	b. Arc flash boundary
	c. At least one of the following:
	1) Available incident energy and corresponding working distance.
	2) Minimum arc rating of clothing.
	3) Site specific level of PPE.

	d. Equipment designation.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Voltage System Identification Directories:
	1. General:
	a. Directories shall be laminated thermoset plastic, 1/16-inch thick, engraved block black letters on white background, square corners, and beveled front edges.
	b. Directories shall identify all voltage systems within building or structure.
	c. Directories shall list the colors that identify ungrounded and grounded conductors of each system.
	d. Colors shall be in accordance with Section 26 05 19, Low Voltage Electrical Power Conductors and Cables, Section 26 05 13.23, 15KV Cable, and Section 26 05 13.26, 5KV Cable.
	e. Example Directory Text:

	2. Large directories for rooms shall have text height not less than 1/2-inch.
	3. Small directories for equipment shall have text height of not less than 1/4-inch.

	E. Conduit Labels:
	1. Products and Manufacturers: Provide one of the following:
	a. B-915-xxxxx by Brady.
	b. Or equal.

	2. Shall be pre-tensioned acrylic/vinyl construction coiled to completely encircle conduit for conduit up through five-inch diameter, or pre-molded to conform to circumference of conduit six-inch diameter and larger.
	3. Attach strap-on style for six-inch diameter conduit with stainless steel springs.
	4. Shall be blank for use with custom printed labels.
	5. Custom Labels:
	a. Shall have black lettering on yellow background.
	b. Shall not contain abbreviations in legend.
	c. Shall be custom printed on continuous tape with permanent adhesive using thermal printer specified below.


	F. Wire Identification:
	1. Heat Shrinkable Wire and Cable Labeling System:
	a. Products and Manufacturers: Provide one of the following:
	1) B-341 PS-xxx-2W by Brady.
	2) Or equal.

	b. White heat-shrinkable irradiated polyolefin shrink-on sleeves.  Labels shall be thermal printed.  Labels shall be not less than two inches wide.

	2. Wrap-Around Wire and Cable Labeling System:
	a. Products and Manufacturers: Provide one of the following:
	1) THT-XX-427 by Brady.
	2) Or equal.

	b. Self-laminating white/transparent self extinguishing vinyl strips.  Length shall be sufficient to provide at least 2.5 wraps.  Labels shall be thermally printed and not less than two inches wide.


	G. Transformer Disconnect Signs
	1. Material, Colors, Letters: Plastic with black letters on white background.  Letters shall be not less than 3/8-inch high.
	2. Attachment: Use stainless steel self-tapping screws.
	3. Sign shall read, “PRIMARY DSICONNECT FOR THIS TRANSFORMER IS LOCATED AT XXX” where XXX shall be replaced with the installed location of the primary disconnect.

	A.
	A.
	A.
	H. Detectable Underground Warning Tape:
	1. Products and Manufacturers: Provide one of the following:
	a. Indentoline by Brady.
	b. Or equal.

	2. Material: Polyethylene or polyester with detectable metal core and polyester underlaminate.
	3. Width: Two inches.
	4. Color and Labeling: Yellow or red with permanently imprinted black letters: “CAUTION – Buried Electric Line”, repeated continuously over full length of tape.

	I. Thermal Printing System:
	1. Utilize thermal transfer process to provide non-smearing labels and markers.
	2. Wire and Cable Markers:
	a. Portable, Products and Manufacturers: Provide one of the following:
	1) TLS2200 by Brady.
	2) Or equal.

	b. Desktop, Products and Manufacturers: Provide one of the following:
	1) 200M by Brady.
	2) Or equal.


	3. Cable Markers:
	a. Portable, Products and Manufacturers: Provide one of the following:
	1) Handimark by Brady.
	2) Or equal.

	b. Desktop, Products and Manufacturers: Provide one of the following:
	1) Labelizer PLUS by Brady.
	2) Or equal.




	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2  FABRICATION
	A. Engraved Identification Devices (Nameplates and Legend Plates):
	1. Nameplate and legend plate text is preliminary and subject to change pending final review and approval of nomenclature by Engineer after start-up and testing.



	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  execution
	3.1   installation
	A. Provide electrical identification in accordance with manufacturer recommendations and as required for proper identification of equipment and materials.
	B. Engraved Identification Devices (Nameplates and Legend Plates):
	1. Unless otherwise indicated in the Contract Documents, attach permanent nameplates with permanent adhesive and with 3/16-inch diameter, round head, stainless steel machine screws into drilled and tapped holes.
	2. Provide nameplate with 1.5-inch high letters to identify each console, cabinet, panel, or enclosure as shown or indicated.
	3. Provide nameplates for field-mounted motor starters, disconnect switches, manual starter switches, pushbutton stations, and similar equipment operating components, which shall describe motor or equipment function and circuit number.
	4. Provide nameplates with 1/2-inch high letters to identify each junction and terminal box shown or indicated.
	5. On switchgear, provide nameplates for each main and feeder circuit including control fuses, and for each indicating light and instrument.
	a. Provide nameplate with 1.5-inch high letters giving switchgear designation, voltage rating, ampere rating, short circuit rating, manufacturer’s name, general order number, and item number.
	b. Identify individual door for each compartment with nameplate giving item designation and circuit number.

	6. Motor Control Centers:
	a. Provide nameplate with 1.5-inch letters with motor control center designation.
	b. Identify individual door for each unit compartment with nameplate identifying controlled equipment.

	7. Switchboards and Panelboards:
	a. Nameplate shall include identification of source from which the panel is powered.

	8. Except conduit, all electrical appurtenances including lighting panels, receptacles, fixtures, and lighting switches, shall be provided with nameplates indicating appropriate circuit breaker number(s).
	9. Push Buttons:
	a. Provide legend plates for identification of functions.
	b. Provide nameplates for identification of controlled equipment.
	c. Provide red buttons for stop function.
	d. Provide black buttons for other functions.

	10. Pilot Lights:
	a. Provide legend plates for identification of functions.
	b. Provide nameplates for identification of controlled equipment.
	a.
	a.
	a.
	c. Shall have lens colors as shown or indicated.  Where no color is indicated, provide the following lens colors:

	11. Selector Switches:
	a. Provide legend plates for identification of functions.
	b. Provide nameplates for identification of controlled equipment.

	12. Panel Mounted Instruments:
	a. Provide nameplates for identification of function.

	13. Interiors of Cabinets, Consoles, Panels, Terminal Boxes, and Other Enclosures:
	a. Provide nameplates for identification.
	b. Provide each item inside cabinet, console, panel, terminal box, or enclosure with laminated plastic nameplate as shown on approved Shop Drawings and Contractor”s other submittals.  Install nameplates with adhesive.
	c. Interior items requiring nameplates include:
	1) Terminal blocks and strips.
	2) Bus bars.
	3) Relays.
	4) Rear of face-mounted items.
	5) Rear of door-mounted items.
	6) Interior mounted items that require identification when mounted externally.

	d. Circuit Breaker Directory:
	1) Provide engraved laminated plastic directory listing function and load controlled for each circuit breaker within panel used for power distribution.


	14. Re-label existing equipment whose designation have changed.

	C. Safety Signs and Voltage Markers:
	1. Provide safety signs and voltage markers on and around electrical equipment as shown or indicated.
	a. Install rigid safety signs using stainless steel fasteners.
	b. Clean surfaces before applying pressure-sensitive signs and markers.

	2. Install high voltage safety signs on all equipment doors providing access to uninsulated conductors, including terminal devices, greater than 600 volts.
	3. Provide cable tray safety signs on both sides of cable trays at maximum intervals of 20 feet.  Install signs on side rails of tray as acceptable to Engineer.
	a. Label cable trays that contain conductors greater than 600 volts with cable tray safety signs.
	b. Cable trays that contain conductors greater than 208 volts and less than 600 volts shall be labeled with low voltage safety signs.
	c. Cable trays that contain conductors of 120/208 volts shall be labeled with low voltage markers.
	d. Do not label cable trays that contain only instrument signal cables.
	e. Label cable trays that contain intrinsically safe wiring or cables in accordance with NEC Article 504.

	4. Install low voltage safety signs and low voltage markers on equipment doors that provide access to uninsulated 480-volt conductors, including terminal devices.
	5. Install low voltage markers on each terminal box, safety disconnect switch, and panelboard installed, modified, or relocated as part of the Work and containing 120/208 volt conductors.

	A.
	A.
	A.
	D. Voltage System Identification Directories
	1. Provide voltage system identification directories as required by NEC Article 210 and NEC Article 215.
	2. Provide in each electrical room voltage system identification directory mounted on wall or door at each entrance to room.
	3. For panelboards, switchboards, motor control centers, and other branch circuit or feeder distribution equipment that are not located in electrical rooms, provide voltage system identification directory mounted on equipment.
	a. Directories shall be affixed using epoxy glue.  Screws or bolts shall not penetrate equipment enclosures.
	b. Directories shall be readily visible and not obscure labels and other markings on equipment.


	E. Arc-flash Safety Labels:
	1. Provide arc-flash safety labels as required by NEC Article 110.
	1.
	1.
	1.
	2. Provide labels for switchboards, panelboards, motor control centers, and industrial control panels.  Provide labels for control panels that contain 480 volt equipment. Provide arc flash warning labels on other equipment where the incident energy is...

	A.
	F. Conduit Labels:
	1. Provide conduits with conduit labels unless otherwise shown or indicated.
	2. Do not label flexible conduit.
	3. Do not label exposed single conduit runs of less than 25 feet between local disconnect switches and their associated equipment.
	1.
	1.
	1.
	4. Conduit labels shall indicate the following information:
	a. Contract Number: Alphanumeric, three or four digits, as applicable.
	b. Conduit Number: Alphanumeric as shown on the Drawings, as assigned by Contractor for unlabelled conduits, and in accordance with approved submittals.

	5. Conduits that contain intrinsically safe wiring shall have an additional pipe marker provided that has blue letters on white background and reads, “INTRINSICALLY SAFE WIRING”.
	a. Install intrinsically safe pipe markers in accordance with NEC Article 504 along entire installation.  Spacing between labels shall not exceed 25 feet.

	6. Provide conduit labels at the following locations:
	a. Where each conduit enters and exits walls, ceilings, floors, or slabs.
	b. Where conduit enters or exits boxes, cabinets, consoles, panels, or enclosures, except pull boxes and conduit bodies used for pull boxes.
	c. At maximum intervals of 50 feet along length of conduit.

	7. Orient conduit labels to be readable.

	G. Wire and Cable Identification:
	1. Color-coding of insulated conductors shall comply with Section 26 05 19, Low Voltage Electrical Power Conductors and Cables, Section 26 05 13.23, 15KV Cable, and Section 26 05 13.26, 5KV Cable.
	2. Use heat-shrinkable wire labels where wire or cable is terminated.  Use wrap-around labels where wire or cable is to be labeled but is not terminated.
	3. Do not provide labels for the following:
	a. Bare (uninsulated) conductors, unless otherwise shown or indicated as labeled.

	4. Provide wire and cable labels for the following:
	a. New, rerouted, or revised wire or cable.
	b. Insulated conductors.
	c. Wire and cable terminations:
	1) Wire labels shall be applied between 1/2-inch and one inch of completed termination
	2) Apply cable labels between 1/2-inch and one inch of cable breakout into individual conductors.
	a) Label individual conductors in a cable after breakout as specified for wires.


	d. Wire or cable exiting cabinets, consoles, panels, terminal boxes, and enclosures.
	1) Label wires or cables within two inches of entrance to conduit.

	e. Wire or cable in junction boxes and pull boxes
	1) Label wires or cables within two inches of entrance to conduit.

	f. Wire and cable installed in cable tray.
	1) Wire and cable shall have labels at maximum intervals of 20 feet.

	g. Wire and cable installed without termination in electrical manholes.
	1) Wire and cable shall have wrap-around labels applied within one foot of exiting manhole.


	5. Wire and Cable Identification System:
	a. Wire and cable labels shall be imprinted with an identifying designator.
	1) Wire and cable extending between two devices or items and that does not undergo a change of function shall be identified by a single unique designator as specified below.

	a.
	a.
	a.
	b. Field Wiring:
	1) Wire or cable designator shall consist of:
	a) Three left-most characters shall consist of the Contract number under which wiring or cable was installed.
	b) Fourth character from the left shall be an asterisk (*), a plus sign (+) or a hyphen (-).  Do not use other punctuation symbols in a wire designator.
	c) Remaining characters shall be alphanumeric and make wire designator unique.
	d) Numbering shall reflect actual designations used in the Work and shall be documented in record documents.


	c. Cabinet, Console, Panel, and Enclosure Wiring, Internal:
	1) New Cabinets, Consoles, Panels, and Enclosures:
	a) Wire and cable inside cabinets, consoles, panels, and enclosures shall have designators as specified in Section 40 61 13, Process Control Systems General Provisions.



	6. Modified Cabinets, Consoles, Panels, and Enclosures:
	a. New or rerouted wire or cable in existing cabinets, consoles, panels, and enclosures shall be labeled as shown on the Drawings or be assigned a ten-character designator equivalent to field wire designator.


	H. Terminal Strip Labeling:
	1. Label panel side of terminal to match panel wire number.
	2. Label field side of terminal to match field wire number.  Terminal number shall not include the Contract number.

	I. Provide transformer disconnect sign whenever the primary disconnect for the transformer is not installed within line of sight.
	J. Generator System Warning Signs:
	1. Provide warning signs for generator systems as required by NEC.
	2. Install generator location warning sign on or immediately adjacent to service equipment, or to “normal” source disconnecting means when generator is located out of sight of service equipment or disconnecting means.
	3. Install generator grounding warning sign on enclosure or immediately adjacent to point where generator neutral is connected to grounding electrode system if connection is made remote from generator.
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	26 05 73 - Electrical Power Distribution System Studies CONTRACTOR
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -  GENERAL
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, professional services, and incidentals required to perform electrical power distribution system studies for the following facilities:
	a. Sewer Maintenance Building

	1. PDF copy of existing/recent electrical power distribution studies will be available, after Notice to Proceed, to the vendor performing the studies.  All data within the existing studies must be field verified by the vendor and Contractor.
	1.
	1.
	2.
	3. Motor starting and transformer information used in electrical power distribution system studies shall be based on equipment provided by Contractor and, where applicable, existing equipment ratings and settings.
	4. Electrical power distribution system studies shall include the following, as specified in this Section:
	a. Short-circuit study.
	b. Protective device evaluation study.
	c. Protective device coordination study.
	a.
	a.
	a.
	d. Arc flash analysis.


	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 53, Identification for Electrical Systems.

	1.2  REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/IEEE C37.91, Guide for Protective Relay Applications to Power Transformers
	2. ANSI/NCSL Z540.3 Requirements for the Calibration of Measuring and Test Equipment.
	3. IEEE 141, Recommended Practice for Electric Power Distribution in Industrial Plants (IEEE Red Book).
	4. IEEE 242, Recommended Practice for Protection and Coord. of Industrial and Commercial Power Systems (IEEE Buff Book).
	5. IEEE 399, Analysis (IEEE Brown Book), Recommended Practice for Power System Analysis.
	6. IEEE 1584, Guide for Performing Arc-Flash Hazard Calculations.
	7. NFPA 70E, Electrical Safety in the Workplace.


	1.3  QUALITY ASSURANCE
	A.
	A.
	A.
	A. Qualifications:
	1. Professional Engineer:
	a. Engage a registered professional engineer legally qualified to practice in the jurisdiction where the Project is located and experienced in providing engineering services of the kind indicated.  Professional engineer may be employed by independent ...
	b. Professional engineer shall have not less than five years of experience performing electrical power distribution system studies similar in scope and size to the studies required for the Project.
	c. Submit qualifications data.
	d. Responsibilities include but are not necessarily limited to:
	1) Performing or supervising the performance of electrical power distribution system studies and related field services.
	2) Preparing or supervising the preparation of test plans and test reports, and interpretation and engineering analysis of test data.  Test reports shall bear the seal and signature of the professional engineer.  State of licensure, license number, an...
	3) Certifying that tests performed and results achieved conform to the Contract Documents.


	2. Field Engineer:
	a. Field engineer performing protective device testing shall be experienced in type of testing required and testing equipment used on the Project.
	b. Field engineer may be an employee of the protective device equipment manufacturer.


	B. Test equipment and instrument calibration shall comply with accuracy standards of NIST and ANSI/NCSL Z540.3.

	1.4  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Studies:
	a. Calculations and results of the short-circuit study, protective device evaluation, and coordination studies in report format.  Report shall be sealed and signed by the professional engineer retained for the studies.  Submit preliminary reports (whe...
	b. Time current curves for protective devices included within the power system studies.
	a.
	a.
	a.
	c. Calculations and results of arc-flash analysis in report format sealed and signed by professional engineer retained for the studies.  Submit preliminary reports (when specified) and final reports.

	2. Testing Plan: Submit work plan for field testing.  Submit and obtain Engineer’s approval prior to performing tests.  Plan shall indicate schedule of field testing, time frames for tests, and duration of equipment outage for testing. Submit shutdown...
	1.
	1.
	1.
	3. Field Survey Plan: Submit work plan for field survey and data gathering prior to beginning work.  Plan shall indicate the schedule of work, time frames for data collection, and duration that equipment will be temporarily out of service.  Submit shu...

	B. Informational Submittals: Submit the following:
	1. Test Reports:
	a. Results of field testing.

	2. Qualifications Statements:
	a. Professional engineer.
	b. Field engineer, when required by Engineer.


	C. Closeout Submittals: Submit the following:
	1. Final settings of protective devices. Submit compilation of final settings for each equipment lineup within 10 days of programming the associated protective devices.
	1.
	1.
	1.
	2. Electronic Files:
	a. Protective Devices:
	1) Settings for all microprocessor-based protective devices.
	2) Software versions used to program the protective devices.

	b. Electrical Power Distribution System Studies:
	1) Upon Engineer's approval or acceptance, as applicable, of submittals required under this Section, submit for Owner’s use all electronic files developed for the Work under this Section associated with the approved or accepted, as applicable, submitt...
	2) Electronic files submitted for Owner’s use shall become Owner’s property.
	3) Source files for power studies performed under this Section.




	1.1
	1.1
	1.1
	1.5  ELECTRICAL POWER DISTRIBUTION SYSTEM STUDIES
	A. General:
	1. Perform a current and complete short-circuit study, protective device evaluation study, and protective device coordination study for the Site’s electrical distribution system.  Perform studies in accordance with IEEE 141, IEEE 242, and IEEE 399.
	2. Studies shall include all portions of high-, medium-, and low-voltage electrical power distribution systems, from the normal and alternate sources of power through low-voltage distribution system.  Thoroughly cover in the study normal system operat...
	1.
	1.
	1.
	3. Perform a complete study to evaluate both new and existing devices, and include recommendations on required adjustments.  Studies shall include both the normal utility supply and standby generator systems.
	4. Promptly bring to attention of Engineer and Owner problem areas and inadequacies in equipment.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Short-circuit Study:
	1. Perform short-circuit evaluation using computer software specifically designed for such use.
	2. Input data shall include electric utility company’s short-circuit, single-, and three-phase contributions, with reactance/resistance (X/R) ratio, resistance and reactance components of each branch impedance, motor and generator contributions, base ...
	3. Calculate short-circuit momentary duties and interrupting duties on the basis of maximum available fault current at each switchgear bus, switchboard, motor control center, distribution panelboard, pertinent branch circuit panelboards, and other sig...
	4. Short-circuit tabulations shall include symmetrical fault currents and X/R ratios.  For each fault location, total duty on the bus and individual contribution from each connected branch, including motor back electro-motive force (EMF) current contr...

	C. Protective Device Evaluation Study:
	1. Determine adequacy of circuit breakers, controllers, surge arresters, busways, switches, and fuses by tabulating and comparing short-circuit ratings of these devices with the available fault currents.
	2. Apply appropriate multiplying factors based upon system X/R ratios and protective device rating standards.

	D. Protective Device Coordination Study:
	1. Perform study to select or to check selections of power fuse ratings, protective relay characteristics and settings, ratios and characteristics of associated voltage and current transformers, and low-voltage breaker trip characteristics and setting.
	2. Overcurrent device settings estimated in the protective device coordination study shall provide complete, 100 percent selectivity.  Selectively coordinate system such that only the device nearest a fault will operate to remove the faulted circuit. ...
	3. Study shall include all voltage classes of equipment starting at electric utility’s incoming line protective device, down to and including medium- and low-voltage equipment.  Phase and ground overcurrent and phase and ground fault protection shall ...
	4. Plot time-current characteristics of installed protective devices on appropriate log-log paper.  Maintain reasonable coordination intervals and separation of characteristic curves.  Provide coordination plots for phase and ground protective devices...
	5. Show maximum of eight protective devices per plot.  Appropriately title each plot and include the following information as required for the circuits shown:
	a. Representative one-line diagram, legends, and types of protective devices selected.
	b. Power company’s relays or fuse characteristics.
	c. Significant motor starting characteristics.
	d. Parameters of transformers, magnetizing inrush and withstand curves in accordance with ANSI C37.91.
	e. Operating bands of low-voltage circuit breaker trip curves, and fuse curves.
	f. Relay taps, time dial and instantaneous trip settings.
	g. Cable damage curves.
	h. Symmetrical and asymmetrical fault currents.

	6. Provide selection and settings of protective devices separately in tabular format listing circuit identification, IEEE device number, current transformer ratios, manufacturer, type, range of adjustment, and recommended settings.  Provide a tabulati...

	A.
	A.
	A.
	E. Arc-Flash Analysis:
	1. Conduct arc flash analysis after acceptance by Engineer of short-circuit study and coordination study.  Perform arc flash analysis for each operating mode of the system, in accordance with IEEE 1584 and NFPA 70E.
	2. Document the protection and calculation procedures and coordination review in testing report.  Present analysis results in tabular format showing the following:
	a. Bus and protection device name.
	b. Bolted and arcing fault values.
	c. Protective device trip times.
	d. Arc flash boundary, working distance, and incident energy.
	e. Required protective flame-resistant (FR) clothing class.



	1.6  STUDY REPORT
	A. Summarize results of electrical power distribution system studies in a typed or computer-printed report that includes the following:
	1. Description, purpose, basis, written scope, and single-line diagram of power distribution systems evaluated.
	2. Tabulations of circuit breaker, fuses, and other equipment ratings versus calculated short-circuit duties.  Evaluation of short-circuit calculations and identification of underrated equipment.
	3. Protective device time versus current coordination curves, tabulations of relay and circuit breaker trip settings, and fuse selection.  Include an evaluation and discussion of logical compromises for proposed protection.
	4. Fault current tabulation including definition of terms and guide for interpretation.
	5. Tabulation of appropriate tap settings for relay seal-in units.
	6. Tabulation of equipment survey information.

	A.
	A.
	A.
	B. Electrical power distribution system studies report shall include a separate section addressing arc flash analysis.  In addition to protection and calculation procedures, and coordination review and analysis results, report shall include protective...


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	1.1
	1.1
	1.1
	3.1  TEST AND EVALUATION FIRM
	A. Power distribution system studies shall be performed by one of the following:
	1.  Eaton.
	2. Schneider Electric.
	3. Or equal.


	3.2  PREPARATION
	A. General:
	1. Coordinate with professional engineer performing the studies and assist professional engineer with collecting information necessary to complete the specified studies.
	2. Prior to performing studies, obtain information pertaining to existing system necessary for performing studies.


	1.1
	1.1
	1.1
	3.3  FIELD SERVICES
	A. Contractor’s professional engineer shall conduct an equipment survey and data gathering of existing devices and information necessary to perform electrical power distribution system studies.
	B. To the extent applicable, perform survey that includes the following information:
	1. Manufacturer, type, and size of each power fuse.
	2. Manufacturer, type, model, and settings for each protective relay, trip unit, and circuit breaker.
	3. Current transformer ratios for each protective relay.
	4. Appropriate data for motors and transformers included with the study.

	A.
	A.
	A.
	C. Contractor’s professional engineer shall confirm and establish proper settings for protective devices.  Professional engineer shall collect data and coordinate with equipment Suppliers to establish proper settings for the devices provided.  Documen...

	1.1
	1.1
	1.1
	3.4  FIELD TESTING
	A. Site Tests:
	1. Provide protective device field testing in accordance with manufacturers’ recommendations.  Field testing shall be by Contractor’s field engineer, after submittal of and Engineer’s acceptance of electrical power distribution system studies.  Field ...
	2. Field engineer shall provide necessary tools and equipment and adjust, set, calibrate, and test protective devices.  Protective relays and meters in medium- and low-voltage equipment shall be set, adjusted, calibrated, and tested in accordance with...
	1.
	1.
	1.
	3. Electromechanical protective relays provided in accordance with the Contract Documents shall be set and tested for acceptance.  Testing shall include visual and mechanical inspection.  Testing shall include overcurrent time and pick-up tests.
	4. Solid state and multi-function trip devices shall be set, including required programming necessary for the protection required.  Devices shall be checked, configured, and tested for setting and proper operation.


	3.5  MAINTENANCE OF OPERATIONS
	A.
	A.
	A.
	A. Field testing may require that certain equipment be temporarily taken out of service.  Contractor shall perform the Work with due regard to the need of Owner for continuance of operations and in accordance with sequencing required in the Contract D...

	1.1
	1.1
	1.1
	3.6  INSTALLATION
	A. Provide personnel protective equipment labels in accordance with Section 26 05 53, Identification for Electrical Systems.
	1.
	1.
	1.
	1. Supplier Services: Provide training for Owner’s operation and maintenance personnel in personnel protection equipment.  Provide at least eight hours of training, in accordance with Section 01 79 23, Instruction of Operations and Maintenance Personnel.

	B. Provide Service Fault Current label in accordance with Section 26 05 53, Identification for Electrical Systems.  Label shall be installed on the service disconnecting means.



	26 22 14 - Dry-Type Low-Voltage Distribution Transformers
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment and incidentals as shown, specified, and required to furnish and install dry type low-voltage distribution transformers.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 26, Grounding and Bonding for Electrical Systems.
	3. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A. Standards referenced in this Section are:
	1.
	1.
	1.
	1. NEMA ST-20, Dry Type Transformers for General Applications.
	2. DOE 2016 Efficiency Standard
	3. NEMA TP-2, Standard Test Method for Measuring the Energy Consumption for Distribution Transformers.
	4. UL 1561, Dry Type General Purpose and Power Transformers.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements:
	1.
	1.
	1.
	1. NEC Article 450, Transformers and Transformer Vault (Including Secondary Ties).


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of transformers to be furnished with ratings and other required technical data.
	b. Proposed location for each transformer, including pad layout, dimensions, and appurtenances.

	2. Product Data:
	a. Supplier’s technical information for transformers proposed for use.




	PART 2 -  PRODUCTS
	2.1   MATERIALS
	A. Dry Type Two-Winding Transformer:
	1. Type: Dry type, air cooled, low temperature rise.  Transformers 15 kVA and larger shall be energy efficient, complying with DOE 2016 Efficiency Standard.  Transformers less than 15 kVA shall be general purpose.
	2. Rating: KVA, primary voltage and connection, secondary voltage and connection, frequency and number of phases shall be as shown on the Drawings.
	3. Insulation: Insulation and average winding temperature rise (in a 40 degree C maximum ambient) for rated kVA per the following table.  Energy efficient transformers shall be capable of 15 percent continuous overload at 150 degrees C temperature rise.
	4. Winding Taps, Transformers 15 kVA and Less: Two 5-percent below rated voltage, full capacity taps on primary winding.
	5. Winding Taps, Transformers 25 kVA and Larger: Two 2-1/2-percent above rated voltage and four 2-1/2+ percent below rated voltage, full capacity taps on primary.
	6. Basic impulse level shall be 10 kV.
	7. Sound Level: NEMA ST-20 standard.
	8. Enclosure: UL listed for the application.
	9. Identification: Identify transformers in accordance with Section 26 05 53, Identification for Electrical Systems, with the transformer number and voltages, connection data, kVA ratings, impedance, and overload capacity.
	10. Transformers shall comply with NEMA ST-20, DOE 2016 Efficiency Standard, NEMA TP-2, and UL 1561.
	11. Transformers shall bear the label of the Underwriters’ Laboratories, Inc.

	B. Manufacturers: Provide products of one of the following:
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1. Cutler-Hammer.
	1.
	2. Square D Company.
	1.
	3. Or equal.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine the conditions under which the dry type transformers are to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions...

	3.2   INSTALLATION
	A. Install transformers on walls or floors at locations shown.  Install floor mounted transformers on raised concrete bases.  Provide sufficient access and working space for convenient and safe operation and maintenance.
	B. Mount transformers so that vibrations are not transmitted to the building structural parts and other equipment.  Make connections to transformers with flexible conduit.
	C. Adjust tap settings to provide proper voltage at panelboards.
	D. Install dry type transformers in conformance with governing codes and manufacturer’s instructions and recommendations, and the Contract Documents.


	(This page was left intentionally blank.)

	26 24 16 - Panelboards
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install panelboards.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 22 14, Dry-Type Low-Voltage Distribution Transformers
	4. Section 26 43 00, Surge Protective Devices.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. NEMA PB 1, Panelboards.
	2. UL 67, Panelboards.


	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of panelboards to be furnished with identification of their proposed location, and all electrical characteristics, including number and rating of branch circuit breakers and enclosure type.

	2. Product Data:
	a. Manufacturer’s technical information for panelboards proposed for use, including product literature and specifications.  Indicate options and features to be provided.



	1.4   QUALITY ASSURANCE
	A. Regulatory Requirements; Comply with the following:
	1. NEC Article 408, Switchboards and Panelboards.


	1.5   PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Packing, Shipping, Handling, and Unloading:
	1. Packing:
	a. Inspect prior to packing to assure that assemblies and components are complete and undamaged.
	b. Protect mating connections.
	c. Cover all openings into enclosures with-vapor inhibiting, water-repellent material.

	2. Deliver materials and equipment to Site to ensure uninterrupted progress of the Work.  Deliver anchorage materials to be embedded in concrete in ample time to prevent delaying the Work.  Upon deliver, check materials and equipment for evidence of w...
	3. Comply with Section 01 65 00, Product Delivery Requirements.

	B. Storage and Protection:
	1. Store panelboards in a clean, dry location with controls for uniform temperature and humidity.  Protect equipment with coverings and maintain environmental controls.
	2. Comply with Section 01 66 00, Product Storage and Handling Requirements.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A. Panelboards:
	1. Manufacturers: Provide products of one of the following:
	a.
	a. Eaton/Cutler-Hammer.
	b. Schneider Electric/Square D Company.
	c. Or equal.

	2. Rating: Voltage rating, current rating, number of phases, number of wires and number of poles as shown or indicated on the Drawings.
	3. Circuit Breakers: Molded case, bolt-in thermal magnetic type with number of poles and trip ratings as shown or indicated.  Where indicated on the Drawings, circuit breakers shall be ground fault circuit interrupting type equipped with solid state s...
	4. Circuit breakers for 480-volt panelboards shall have minimum interrupting rating of 14,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.  Circuit breakers for other panelboards shall have minimum interrupting rating of 10,000 ...
	5. Bus Bars: Bus bars shall be 98 percent conductivity copper.  Four-wire panelboards shall have solid neutral bar.  Each panel shall have ground bus bar.
	6. Main: Panelboards shall have main circuit breaker, unless the Drawings specifically indicate main lugs only.
	7. Connect branch circuit breakers for sequence phasing.
	8. .Enclosures: Panel enclosures shall be as required for the area classifications indicated in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
	9. Construction:  Code-grade steel, ample gutter space, flush door, flush snap latch and lock. Panelboards shall comply with NEMA PB 1 and UL 67.
	10. Trim:  Surface or flush as required.
	11. Directory: Typed or computer-printed card, with transparent protective cover in frame on back of door giving circuit numbers and area or equipment served.
	12. Identification: Identify panelboards in accordance with Section 26 05 53, Identification for Electrical Systems.  Identification shall indicate panel number and voltage.
	13. Directory of Existing Panelboards: When adding or removing breakers or loads from existing panelboards, provide a new typed or computer-generated directory card, indicating the circuit numbers and equipment served.
	1.
	1.
	1.
	14. Provide surge protective device in accordance with Section 26 43 00, Surge Protective Devices, for each panelboard shown or indicated on the Drawings. Surge protective device shall be included and factory-mounted within panelboard by panelboard ma...



	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Mounting: Install panelboards at locations shown or indicated.  Set cabinets so that top branch circuit breaker is not over six feet above the floor.
	B. Directory: Complete typewritten or computer-printed directory indicating items controlled by each circuit breaker and the size of feeder serving the panel.
	C. Arrange circuits to balance the loads on the panelboards.
	D. Identify panelboards in accordance with Section 26 05 53, Identification for Electrical Systems.
	E. Install in accordance with Laws and Regulations, manufacturer’s recommendations, and the Contract Documents.  Verify proper installation prior to energizing panelboards.
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	26 27 26.13 - Low-Voltage Receptacles
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install low-voltage receptacles.
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install low-voltage receptacles.

	B. Related Sections:
	B. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 05 33.36, Outlet Boxes.
	3. Section 26 05 33.36, Outlet Boxes.


	1.2   REFERENCES
	1.2   REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	A. Standards referenced in this Section are:
	1. UL 498, Standard for Attachment Plugs and Receptacles.
	1. UL 498, Standard for Attachment Plugs and Receptacles.
	2. UL 514D, Cover Plates for Flush-Mounted Wiring Devices.
	2. UL 514D, Cover Plates for Flush-Mounted Wiring Devices.
	1.
	1.
	1.
	1.
	1.
	1.
	3. UL 943, Standard for Ground-Fault Circuit-Interrupters.
	3. UL 943, Standard for Ground-Fault Circuit-Interrupters.


	1.1
	1.1
	1.1
	1.1
	1.3  QUALITY ASSURANCE
	1.3  QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	A. Regulatory Requirements: Comply with the following:
	1. Americans with Disabilities Act.
	1. Americans with Disabilities Act.
	2. NEC Article 406, Receptacles, Cord Connectors, and Attachment Plugs (Caps).
	2. NEC Article 406, Receptacles, Cord Connectors, and Attachment Plugs (Caps).


	1.4   SUBMITTALS
	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Product Data: Manufacturer’s technical information for receptacles and cover plates proposed for use.
	1. Product Data: Manufacturer’s technical information for receptacles and cover plates proposed for use.



	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.1  MATERIALS
	2.1  MATERIALS
	A. Receptacles:
	A. Receptacles:
	1. Grounding receptacle, two-pole, three-wire, NEMA 5-20R configuration, ivory color.
	1. Grounding receptacle, two-pole, three-wire, NEMA 5-20R configuration, ivory color.
	a. Single:
	a. Single:
	1) Products and Manufacturers: Provide one of the following:
	1) Products and Manufacturers: Provide one of the following:
	1) Products and Manufacturers: Provide one of the following:
	a) HBL5361I by Hubbell, Inc.
	a) HBL5361I by Hubbell, Inc.
	b) 5361-I by Pass & Seymour.
	b) 5361-I by Pass & Seymour.
	c) Or equal.
	c) Or equal.


	b. Duplex:
	b. Duplex:
	1) Products and Manufacturers: Provide one of the following:
	1) Products and Manufacturers: Provide one of the following:
	a) HBL5362I by Hubbell, Inc.
	a) HBL5362I by Hubbell, Inc.
	b) PS5362-I by Pass & Seymour.
	b) PS5362-I by Pass & Seymour.
	c) Or equal.
	c) Or equal.


	c. Weather-resistant Duplex:
	c. Weather-resistant Duplex:
	1) UL-listed as weather-resistant.
	1) UL-listed as weather-resistant.
	2) Products and Manufacturers: Provide one of the following:
	2) Products and Manufacturers: Provide one of the following:
	a) HBL5362IWR by Hubbell, Inc.
	a) HBL5362IWR by Hubbell, Inc.
	b) WR5362-I by Pass & Seymour.
	b) WR5362-I by Pass & Seymour.
	c) Or equal.
	c) Or equal.



	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	1.
	2. Grounding receptacle, two-pole, three-wire, 250-volt, 20 ampere, NEMA 6-20 configuration, brown color.
	2. Grounding receptacle, two-pole, three-wire, 250-volt, 20 ampere, NEMA 6-20 configuration, brown color.
	a. Single:
	a. Single:
	1) Products and Manufacturers: Provide one of the following:
	1) Products and Manufacturers: Provide one of the following:
	a) HBL5461 by Hubbell, Inc.
	a) HBL5461 by Hubbell, Inc.
	b) 5871 by Pass & Seymour.
	b) 5871 by Pass & Seymour.
	c) Or equal.
	c) Or equal.


	b. Duplex:
	b. Duplex:
	1) Products and Manufacturers: Provide one of the following:
	1) Products and Manufacturers: Provide one of the following:
	a) HBL5462 by Hubbell, Inc.
	a) HBL5462 by Hubbell, Inc.
	b) 5862 by Pass & Seymour.
	b) 5862 by Pass & Seymour.
	c) Or equal.
	c) Or equal.



	3. Provide Type 302 stainless steel cover-plate conforming to UL 514D.  Provide weatherproof-while-in-use cover where shown on the Drawings as “WP” or “WPU”, and provide where receptacles are located in wet or corrosive location.
	3. Provide Type 302 stainless steel cover-plate conforming to UL 514D.  Provide weatherproof-while-in-use cover where shown on the Drawings as “WP” or “WPU”, and provide where receptacles are located in wet or corrosive location.
	4. Receptacles shall comply with UL 498.
	4. Receptacles shall comply with UL 498.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Ground Fault Interrupting Receptacles:
	B. Ground Fault Interrupting Receptacles:
	1. Duplex grounding receptacle, two-pole, three-wire, NEMA 5-20R configuration, 125-volt AC, 20 amperes, gray color with ground fault circuit interrupting (GFCI) protection.
	1. Duplex grounding receptacle, two-pole, three-wire, NEMA 5-20R configuration, 125-volt AC, 20 amperes, gray color with ground fault circuit interrupting (GFCI) protection.
	2. Ground fault interrupting receptacles shall comply with UL 943.
	2. Ground fault interrupting receptacles shall comply with UL 943.
	3. Provide Type 302 stainless steel cover-plate conforming to UL 514D.  Provide weatherproof-while-in-use cover where shown on the Drawings as “WP” or “WPU”, and provide where located in wet or corrosive location.
	3. Provide Type 302 stainless steel cover-plate conforming to UL 514D.  Provide weatherproof-while-in-use cover where shown on the Drawings as “WP” or “WPU”, and provide where located in wet or corrosive location.
	4. Products and Manufacturers: Provide one of the following:
	4. Products and Manufacturers: Provide one of the following:
	a. GFR5362SGY by Hubbell, Inc.
	a. GFR5362SGY by Hubbell, Inc.
	b. 2091-GRY by Pass & Seymour.
	b. 2091-GRY by Pass & Seymour.
	c. Or equal.
	c. Or equal.

	1.
	5. Weather-resistant Ground Fault Interrupting Receptacles
	1.
	1.
	5. Weather-resistant Ground Fault Interrupting Receptacles
	5. Weather-resistant Ground Fault Interrupting Receptacles
	a. Products and Manufacturers: Provide one of the following:
	a. Products and Manufacturers: Provide one of the following:
	1) 2095TRWRGRY by Pass & Seymour.
	1) 2095TRWRGRY by Pass & Seymour.
	2) Or equal.
	2) Or equal.



	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Weatherproof-While-in-Use Covers:
	C. Weatherproof-While-in-Use Covers:
	1. Where receptacles are shown on the Drawings as “WP” or “WPU”, and where receptacles are installed in wet locations as defined in area classification portion of Section 26 05 05, General Provisions for Electrical Systems, provide receptacles as spec...
	1. Where receptacles are shown on the Drawings as “WP” or “WPU”, and where receptacles are installed in wet locations as defined in area classification portion of Section 26 05 05, General Provisions for Electrical Systems, provide receptacles as spec...
	1.
	1.
	1.
	1.
	1.
	1.
	2. Provide covers that are UL-listed, weatherproof while receptacle is in use, and are of ultraviolet-resistant construction suitable for outdoor use in accordance with NEC 406.
	2. Provide covers that are UL-listed, weatherproof while receptacle is in use, and are of ultraviolet-resistant construction suitable for outdoor use in accordance with NEC 406.
	3. Material:
	3. Material:
	a. Non-metallic box with hinged, non-metallic cover.
	a. Non-metallic box with hinged, non-metallic cover.
	b. Sealing gaskets between box and cover.
	b. Sealing gaskets between box and cover.
	c. Stainless steel screws and hardware.
	c. Stainless steel screws and hardware.
	d. Color: Gray finish
	d. Color: Gray finish

	4. Products and Manufacturers: Provide one of the following:
	4. Products and Manufacturers: Provide one of the following:
	a. TayMac Corporation.
	a. TayMac Corporation.
	b. Pass and Seymour Type WIU
	b. Pass and Seymour Type WIU
	c. Or equal.
	c. Or equal.


	D. Power Receptacles: 480-volt interlocked receptacle with enclosed safety switch service outlet.  Provide service outlets, quantity as shown or indicated, for portable equipment.
	D. Power Receptacles: 480-volt interlocked receptacle with enclosed safety switch service outlet.  Provide service outlets, quantity as shown or indicated, for portable equipment.
	1. Material: Copper-free aluminum enclosures with operating handle NEMA 4, with gasketed, hinged door.
	1. Material: Copper-free aluminum enclosures with operating handle NEMA 4, with gasketed, hinged door.
	2. Switch: Heavy duty, three-pole, with visible blades, quick make-a-break mechanism with reinforced, positive-pressure-type blade and fuse clips.  Switch shall be mechanically interlocked with receptacle.  Switch cannot be closed until plug is fully ...
	2. Switch: Heavy duty, three-pole, with visible blades, quick make-a-break mechanism with reinforced, positive-pressure-type blade and fuse clips.  Switch shall be mechanically interlocked with receptacle.  Switch cannot be closed until plug is fully ...
	1.
	1.
	1.
	1.
	1.
	1.
	3. Receptacle: Single ground receptacle, three-wire, four-pole, 600-volt, amperage as shown on the Drawings.  Provide two matching plugs.
	3. Receptacle: Single ground receptacle, three-wire, four-pole, 600-volt, amperage as shown on the Drawings.  Provide two matching plugs.
	a. Products and Manufacturers: Provide one of the following:
	a. Products and Manufacturers: Provide one of the following:
	1) Type WSR, and Type APS plugs by Crouse-Hinds Company.
	1) Type WSR, and Type APS plugs by Crouse-Hinds Company.
	2) Or equal.
	2) Or equal.



	E. Power and Special Receptacles: Provide receptacles with number of poles and voltage and current rating as shown or indicated.  Coordinate with equipment plugs.  Provide matching plug for each receptacle.
	E. Power and Special Receptacles: Provide receptacles with number of poles and voltage and current rating as shown or indicated.  Coordinate with equipment plugs.  Provide matching plug for each receptacle.


	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.2  INSTALLATION
	3.2  INSTALLATION
	A. Non-hazardous Locations: Install receptacles at locations shown, in outlet or device boxes in accordance with Section 26 05 33.36, Outlet Boxes.
	A. Non-hazardous Locations: Install receptacles at locations shown, in outlet or device boxes in accordance with Section 26 05 33.36, Outlet Boxes.
	B. Hazardous Locations: Install receptacles in rigid metallic conduit systems.
	B. Hazardous Locations: Install receptacles in rigid metallic conduit systems.
	C. Install receptacles with ground pole in the down position.
	C. Install receptacles with ground pole in the down position.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Mount receptacles 18 inches above finished floor in non-hazardous locations and 4.5 feet above finished floor in hazardous locations, unless otherwise shown or indicated in the Contract Documents.
	D. Mount receptacles 18 inches above finished floor in non-hazardous locations and 4.5 feet above finished floor in hazardous locations, unless otherwise shown or indicated in the Contract Documents.
	E. Install in conformance with Laws and Regulations.
	E. Install in conformance with Laws and Regulations.
	A.
	A.
	A.
	A.
	A.
	A.
	F. Identification:
	F. Identification:
	1. Identify each receptacle with circuit number and lighting panel number in accordance with Section 26 05 53, Identification for Electrical Systems.
	1. Identify each receptacle with circuit number and lighting panel number in accordance with Section 26 05 53, Identification for Electrical Systems.
	2. Identify each receptacle with permanent phenolic tag.  Tags shall include circuit number and lighting panel number.
	2. Identify each receptacle with permanent phenolic tag.  Tags shall include circuit number and lighting panel number.




	26 27 26.23 - Snap Switches
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install snap switches for lighting and other systems.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 53, Identification for Electrical Systems
	2. Section 26 05 33.36, Outlet Boxes.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are listed below:
	1. UL 20, General Use Snap Switches.


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.3  SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Product Data: Manufacturer’s technical information for switches proposed for use.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A. Switches for Non-Hazardous Locations:
	1. Single pole AC toggle switch, quiet type, 120/277-volt AC, 20 amperes, Ivory, specification grade.
	a. Products and Manufacturers: Provide one of the following:
	1) Catalog No. 1221-I, by Harvey Hubbel, Inc.
	2) Catalog No. 1991-I, by Arrow-Hart, Inc.
	3) Catalog No. 20AC1-I, by Pass & Seymour
	4) Or equal.


	2. Single pole, three-way AC toggle switch, quiet type, 120/277-volt AC, 20 amperes, Ivory, specification grade.
	a. Products and Manufacturers: Provide one of the following:
	1) Catalog No. 1223-I, by Harvey Hubbell, Inc.
	2) Catalog No. 1993-I, by Arrow-Hart, Inc.
	3) Catalog No. 20AC3-I, by Pass & Seymour
	4) Or equal.


	3. Two-pole AC toggle switch, quiet type, 120/277-volt AC, 20 amperes, Ivory, specification grade.
	a. Products and Manufacturers: Provide one of the following:
	1) Catalog No. 1222-I, by Harvey Hubbel, Inc.
	2) Catalog No. 1992-I, by Arrow-Hart, Inc.
	3) Catalog No. 20AC2-I, by Pass & Seymour
	4) Or equal.


	4. Switches in non-hazardous areas shall be UL-listed in accordance with UL 20.

	B. Wall Switch PIR Occupancy Sensor
	1. Manufacturer:
	a. Leviton ODS15-ID, white.
	b. Or equal.

	2. Decora form.
	3. 180 degree field of view for approximately 2100 square feet of coverage.
	4. Pushbutton for manual ON/OFF control.
	5. Time delay – In adapting mode, time delay can be configured from 5, 10, and 20 minutes. In non-adapting mode time delay can be configured from 5, 10, 20, and 30.
	a. Optional self-adapting delayed OFF time interval compensates for real time occupancy patterns, preventing unnecessary ON/OFF switching.

	6. Light sensor – adjustable ambient light overring prevents lights from turning ON automatically during periods of ample natural light.
	7. Unit beeps 3 times after delayed OFF time expires, then waits 10 seconds before turning off lights.
	8. Electrical:
	a. Rated for 120V through 277V.
	b. Compatible with both electronic and magnetic ballasts.
	c. Relay switches at zero crossing point of the AC power curve to ensure maximum contact life.
	d. Service switch for OFF, ON, AUTO function.
	e. Load Rating:
	1) Fluorescent 1800VA @ 120V, 4000VA @ 277V.
	2) Incandescent 1800W @ 120V.
	3) Motor 1/4HP @ 120V.



	C. 3-Way Wall Switch PIR Occupancy Sensor
	1. Manufacturer:
	a. Legrand RW3U600, white.
	b. Or equal.

	2. Switch shall operate to turn lights on and off automatically based upon occupancy detection. Operation of manual on/off switch shall turn the lights off for a preprogrammed delay period. Following the delay period normal auto on/off control shall r...
	3. Decora form.
	4. 180 degree field of view for approximately 600 square feet of coverage.
	5. Pushbutton for manual ON/OFF control.
	6. Time delay – In adapting mode, time delay can be configured from 5, 10, and 20 minutes. In non-adapting mode time delay can be configured from 5, 10, 20, and 30.
	7. Light sensor – adjustable ambient light overring prevents lights from turning ON automatically during periods of ample natural light.
	8. Electrical:
	a. Rated for 120V through 277V.
	b. Compatible with both electronic and magnetic ballasts.


	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Switch Covers:
	1. Indoor covers shall be Type 304 stainless steel.
	2. Outdoor, wet, or corrosive location covers shall be weatherproof and corrosion resistant.



	PART 1 -
	PART 1 -
	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work is to be installed and notify Engineer in writing of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected.

	1.1
	1.1
	1.1
	3.2  INSTALLATION
	A. Install switches at locations as shown or indicated in the Contract Documents in outlet or device boxes, in accordance with Section 26 05 33.36, Outlet Boxes.
	A.
	A.
	A.
	A.
	B. Mount wall switches 4.0 feet above finished floor unless otherwise noted.
	A.
	A.
	A.
	C. Identify each switch with circuit number and lighting panel number.  Identification shall be in accordance with Section 26 05 53, Identification for Electrical Systems.
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	26 28 16.33 - Disconnect Switches
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install disconnect switches.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	3. Section 26 27 26.23, Snap Switches.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. UL 98, Enclosed and Dead-Front Switches.
	2. NEMA KS 1, Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
	3. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements:
	1.
	1.
	1.
	1. NEC Article 404, Switches.
	2. Disconnect switches shall bear the UL label.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Listing of each switch to be furnished, including location, rating, and NEMA enclosure type for each.

	2. Product Data:
	a. Manufacturer’s technical information for disconnect switches proposed for use.


	B. Maintenance Material Submittals: Submit the following:


	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	A. Manufacturers:  Provide products of one of the following:
	1. Square-D Company.
	2. Cutler-Hammer.
	3. General Electric Company.
	4. Siemens.
	5. Or equal.


	1.1
	1.1
	1.1
	2.2  MATERIALS
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A. Single Throw, Circuit Disconnect Switches:
	1. Type:  Fused or unfused, horsepower rated, heavy-duty, single throw, quick- make, quick-break mechanism, visible blades in the "OFF" position and safety handle.
	2. Rating:  Voltage and current ratings and number of poles as required for motor or equipment circuits being disconnected.  Switches shall bear a UL label and shall comply with the requirements of UL 98, NEMA KS 1 and NEMA 250.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Disconnect Switches for 120-volt, single-phase circuits, rated 20 amps or less:
	1. Refer to Section 26 27 26.23, Snap Switches.

	C. Disconnect Switches for 120-volt, single-phase circuits, rated greater than 20 amps and for 480-volt, three-phase HVAC VAV Units.
	1. 30 or 60 amp as required, 3 pole, 600 VAC non-fused, compact rotary disconnect.
	2. Suitable as motor disconnect.
	3. Heavy duty, corrosion resistant Type 4X non-metallic enclosure.
	4. Switches can only be turned ON with the cover closed.
	5. Handle shall be lockable in the OFF position.
	6. Model and manufacturer:
	a. HBLDS3 or HBLDS6 by Hubbell.
	b. Or equal


	D. Enclosures: NEMA rating shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems.
	E. Identification:
	1. Identify enclosures in accordance with Section 26 05 53, Identification for Electrical Systems.
	2. Provide nameplate to identify the equipment served by disconnect switch and associated source of power.



	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install equipment so that sufficient access and working space is provided for ready and safe operation and maintenance.
	B. Securely fasten equipment to walls or other structural supports on which they are mounted.  Provide independent stainless steel supports where no wall or other structural surface exists.  Mount disconnect enclosures at a height not exceeding six fe...
	C. Provide suitable 1/4-inch spacers to prevent mounting enclosure directly against walls.
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	26 29 37 - Low-Voltage Combination Magnetic Motor Starters
	PART 1 -  GENERAL
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	1.1   DESCRIPTION
	A. Scope:
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install low-voltage combination magnetic motor starters.
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install low-voltage combination magnetic motor starters.

	B. Related Sections:
	B. Related Sections:
	1.
	1.
	1.
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.


	1.1
	1.1
	1.2  REFERENCES
	1.2  REFERENCES
	A.
	A.
	A.
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	A. Standards referenced in this Section are:
	1. NEMA ICS 2, Controllers, Contactors and Overload Relays Rated 600 Volts.
	1. NEMA ICS 2, Controllers, Contactors and Overload Relays Rated 600 Volts.
	2. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).
	2. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).


	1.3   SUBMITTALS
	1.3   SUBMITTALS
	A. Action Submittals: Submit the following:
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	1. Shop Drawings:
	a. Listing of low-voltage combination magnetic motor starters to be furnished, listing for each the installation location, NEMA rating and enclosure size, and equipment to be controlled.
	a. Listing of low-voltage combination magnetic motor starters to be furnished, listing for each the installation location, NEMA rating and enclosure size, and equipment to be controlled.
	b. Customized wiring diagrams for low-voltage combination magnetic motor starters.
	b. Customized wiring diagrams for low-voltage combination magnetic motor starters.

	2. Product Data:
	2. Product Data:
	a. Manufacturer’s technical information, specifications, and standardized wiring diagrams for low-voltage combination magnetic motor starters proposed.
	a. Manufacturer’s technical information, specifications, and standardized wiring diagrams for low-voltage combination magnetic motor starters proposed.




	PART 2 -  PRODUCTS
	PART 2 -  PRODUCTS
	2.1   EQUIPMENT
	2.1   EQUIPMENT
	A. Manufacturers: Provide products of one of the following:
	A. Manufacturers: Provide products of one of the following:
	1. Square D Company.
	1. Square D Company.
	2. Allen Bradley Company.
	2. Allen Bradley Company.
	1.
	1.
	3. Cutler-Hammer.
	3. Cutler-Hammer.
	4. Or equal.
	4. Or equal.
	4. Or equal.

	B. Design, fabricate, and test low-voltage combination magnetic motor starters in accordance with NEMA ICS 2 and NEMA 250.
	B. Design, fabricate, and test low-voltage combination magnetic motor starters in accordance with NEMA ICS 2 and NEMA 250.
	A.
	A.
	A.
	A.
	A.
	A.
	C. General:
	C. General:
	1. Type: Combination type with magnetic-only motor circuit protector with interrupting rating of not less than 65,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.  Magnetic coil operated, NEMA horsepower rated, with thermal over...
	1. Type: Combination type with magnetic-only motor circuit protector with interrupting rating of not less than 65,000 ampere RMS symmetrical, unless otherwise indicated on the Drawings.  Magnetic coil operated, NEMA horsepower rated, with thermal over...
	2. Enclosures: Panel enclosures shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
	2. Enclosures: Panel enclosures shall be as required for area classifications specified in Section 26 05 05, General Provisions for Electrical Systems, unless otherwise indicated on the Drawings.
	3. Functional Type: Full-voltage, single speed, non-reversing, unless otherwise shown or indicated on the Drawings.
	3. Functional Type: Full-voltage, single speed, non-reversing, unless otherwise shown or indicated on the Drawings.
	4. Control power transformer fused and grounded on low-voltage (120 vac) side for each starter.
	4. Control power transformer fused and grounded on low-voltage (120 vac) side for each starter.
	5. Auxiliary contacts for motor space heaters, remote status signals, and interlocks as shown or indicated on the Drawings and as required.
	5. Auxiliary contacts for motor space heaters, remote status signals, and interlocks as shown or indicated on the Drawings and as required.
	6. Overload Relays: Provide an overload relay for each motor starter.  Overload relays shall be in accordance with:
	6. Overload Relays: Provide an overload relay for each motor starter.  Overload relays shall be in accordance with:
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a.
	a. Electronic Overload Relays: Relays shall be electronic type, multi-function, adjustable, current sensing type, that include overload, phase-unbalance, phase-loss, and equipment type ground fault in one package.
	a. Electronic Overload Relays: Relays shall be electronic type, multi-function, adjustable, current sensing type, that include overload, phase-unbalance, phase-loss, and equipment type ground fault in one package.
	b. Each overload relay shall be manual-reset type and include provisions for resetting by an insulating button on front of starter unit door.
	b. Each overload relay shall be manual-reset type and include provisions for resetting by an insulating button on front of starter unit door.
	c. Overload relay shall include normally-open auxiliary contact for remote alarm purposes.
	c. Overload relay shall include normally-open auxiliary contact for remote alarm purposes.
	d. Size overload relay for full-load amperes and service factor of actual motors installed.
	d. Size overload relay for full-load amperes and service factor of actual motors installed.

	7. Pushbuttons, selector switches, pilot lights, and other devices shall be as shown on the Drawings and shall be heavy-duty, 30.5mm.
	7. Pushbuttons, selector switches, pilot lights, and other devices shall be as shown on the Drawings and shall be heavy-duty, 30.5mm.
	8. Provide nameplate identifying equipment controlled in accordance with Section 26 05 53, Identification for Electrical Systems.
	8. Provide nameplate identifying equipment controlled in accordance with Section 26 05 53, Identification for Electrical Systems.



	PART 3 -  EXECUTION
	PART 3 -  EXECUTION
	3.1   INSPECTION
	3.1   INSPECTION
	A. Examine conditions under which Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.
	A. Examine conditions under which Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	3.2   INSTALLATION
	A. General:
	A. General:
	A. General:
	1. Install equipment in accordance with the Contract Documents, Laws and Regulations, and manufacturer’s installation instructions.
	1. Install equipment in accordance with the Contract Documents, Laws and Regulations, and manufacturer’s installation instructions.
	2. Install equipment so that sufficient access and working space is provided for ready and safe operation and maintenance.
	2. Install equipment so that sufficient access and working space is provided for ready and safe operation and maintenance.
	3. Securely fasten equipment to walls or other surfaces on which equipment is mounted.  Provide suitable 1/4-inch spacers so that enclosure is not installed directly against walls.  Provide supports to rigidly support equipment reasonably close to mot...
	3. Securely fasten equipment to walls or other surfaces on which equipment is mounted.  Provide suitable 1/4-inch spacers so that enclosure is not installed directly against walls.  Provide supports to rigidly support equipment reasonably close to mot...
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	26 43 00 - Surge Protective Devices
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install surge protective devices (SPD).
	2. SPDs furnished under this Section shall be ANSI/UL 1449 Type 2 integrating both surge suppression and high-frequency noise filtering suitable for use on low-voltage distribution systems.

	B. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	1.
	1.
	1.
	2. Section 26 24 16, Panelboards.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1. ANSI/UL 1449, Surge Protective Devices.
	2. IEEE C62.11, Metal-Oxide Surge Arresters for AC Power Circuits (>1 kV)
	3. IEEE C62.41, Recommended Practice on Surge Voltages in Low-voltage AC Power Circuits.
	4. IEEE C62.45, Recommended Practice on Surge Testing for Equipment Connected to Low-Voltage (1,000 V and Less) AC Power Circuits.
	5. UL 1283, Electromagnetic Interference Filters.


	1.3   QUALITY ASSURANCE
	A.
	A.
	A.
	A. Qualifications:
	1. Manufacturer: Shall have at least five years experience manufacturing and servicing products substantially similar to those required and shall be able to submit documentation of at least five installations in satisfactory operation for at least fiv...

	B. Component Supply and Compatibility:
	1. Obtain all products included in this Section regardless of component manufacturer from a single SPD manufacturer.
	2. SPD manufacturer shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
	3. Components shall be suitable for the specified service conditions and shall be integrated into overall assembly by SPD manufacturer.

	A.
	A.
	A.
	C. Regulatory Requirements: Comply with the following:
	1. NEC 110.9, Requirements for Electrical Installations, Interrupting Rating.
	2. NEC 240.21, Overcurrent Protection, Location in Circuit.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Electrical and mechanical drawings for each type of unit, showing electrical ratings, dimensions, mounting provisions, connection details, and layout diagrams.
	b. Components list and nameplate schedule.
	c. Summary sheets with schedules of equipment.

	2. Product Data:
	a. Manufacturer’s technical information, including catalog information.
	b. Manufacturer's technical specifications with assembly and component ratings.


	B. Informational Submittals: Submit the following:
	1. Certifications:
	a. Certification that SPD devices comply with standards referenced in this Section.

	2. Source Quality Control Submittals:
	a. Report of results of testing and inspections performed at manufacturer’s shop.

	3. Supplier Reports:
	a. Submit written report of results of each visit to Site by Supplier’s service technician, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.

	4. Qualifications Statements:
	a. Manufacture, when requested by Engineer.


	C. Closeout Submittals: Submit the Following
	1. Operations and Maintenance Data:
	a. Submit in accordance with Section 01 78 23, Operations and Maintenance Data.
	b. Include acceptable test reports, maintenance data and schedules, description of operation, wiring diagrams, and list of spare parts recommended for one year of operation with current price list.

	2. Warranty Documentation: Submit example warranty at time of shipment of the equipment.  Include final warranty accepted by Engineer in the operations and maintenance manual for the equipment.


	1.5   DELIVERY, STORAGE, AND HANDLING.
	A. Delivery:
	1. Upon delivery, check for evidence of water that may have entered equipment during transit.

	B. Storage:
	1. Store SPD equipment in a clean, dry location with controls for uniform temperature and humidity.  Protect equipment with coverings and maintain environmental controls.
	2. Protect equipment from corrosion and deterioration.


	1.6   WARRANTY
	A. General Warranty: The special warranty specified in this Article shall not deprive Owner of other rights or remedies Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties made b...
	B. Special Warranty on Materials and Equipment:
	1. Provide manufacturer’s written warranty, running to the benefit of Owner, agreeing to correct, or at option of Owner, remove or replace materials or equipment specified in this Section found to be defective during a period of five years after the d...



	PART 2 -  PRODUCTS
	2.1   MANUFACTURERS
	A. Manufacturers: Provide equipment of one of the following:
	1.
	1. Schneider Electric/Square-D Company.
	2. Eaton/Cutler-Hammer.
	3. Or equal.


	2.2   EQUIPMENT
	A. General:
	1. SPD shall be modular, high-energy, parallel design with fast-acting transient voltage suppression using metal oxide varistors.  Equipment shall provide noise attenuation with electromagnetic interference filter.
	2. SPD shall comply with requirements of the following:
	a. ANSI/UL 1449.
	b. UL 1283.
	c. IEEE C62.11, IEEE C62.41 and IEEE C62.45.

	3. SPD shall be suitable for operation under the following environmental conditions:
	a. Relative Humidity: Zero to 95 percent, non-condensing.
	b. Frequency: 47 to 63 Hertz.
	c. Temperature: Zero to 149 degrees F.

	4. SPD operating voltage and IEEE C62.41 and IEEE C62.45 Category A, B, and C application environments shall be suitable for the associated SPD location(s) shown or indicated on the Drawings.
	1.
	1.
	1.
	5. SPD shall be suitable for internal and external mounting.  Where shown on the Drawings, SPD shall be factory-mounted and integrated into distribution equipment specified under the following Sections:
	a.
	a.
	a.
	a. Section 26 24 16, Panelboards.


	B. SPD shall include a surge suppression path for each mode as required for the system configuration shown on the Drawings.  Each mode shall be individually fused and equipped with thermal cutouts.  SPD short-circuit rating shall be 200 kA.  Protectio...
	1. Line-to-line.
	2. Line-to-neutral.
	3. Line-to-ground.
	4. Neutral-to-ground.

	C. SPD shall include electromagnetic interference/radio frequency interference (EMI/RFI) noise rejection filter with attenuation up to 30 dB from 10 kHz to 100 MHz.
	D. SPDs and components in the operating path shall have maximum continuous operating voltage greater than 115 percent of nominal system operating voltage.
	E. ANSI/UL 1449 minimum withstand rating shall be 20 kA per pole, and ANSI/UL 1449 voltage protection rating for SPD shall not exceed the following:
	F. SPD surge capacity based upon IEEE C62.41 location category shall, as a minimum, be the following:

	1.1
	2.3   ACCESSORIES
	A. Provide SPD equipped with the following accessories:
	1. Surge counter with display for indicating the number of surges detected.
	2. LED indicators for monitoring device status.
	3. Audible alarm and silence switch for indicating an inoperative condition.
	4. Dry contacts, “Form C”, for remote annunciation of unit status.
	5. Indicators, counter, alarm, and silence switch shall be visible and accessible from front of the SPD.  When SPD is integral to switchgear, motor control center, panelboard, or other equipment, indicators, counter, alarm, and silence switch shall be...


	1.1
	1.1
	1.1
	1.1
	2.4  SOURCE QUALITY CONTROL
	A. Perform manufacturer’s standard factory tests on equipment.  Tests shall be in accordance with IEEE C62.45 and ANSI/UL 1449.


	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which materials and equipment will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. Install SPD at locations shown on the Drawings in accordance with equipment manufacturer’s recommendations, Laws, and Regulations, and the Contract Documents.
	B. Conductor length between suppressor and connection point shall be as short and as straight as possible.
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	26 50 00 - Lighting
	PART 1 -  GENERAL
	1.1   DESCRIPTION
	A. Scope:
	1. Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install lighting fixtures and associated controls.

	B. Coordination:
	1. Coordinate location of fixtures with piping, ductwork, openings, and other systems and equipment and locate clear of interferences.
	2. Coordinate fixtures to be mounted in hung ceilings with the ceiling suspension system proposed.

	C. Related Sections:
	1.
	1.
	1.
	1. Section 26 05 05, General Provisions for Electrical Systems.
	2. Section 26 05 53, Identification for Electrical Systems.


	1.2   REFERENCES
	A.
	A.
	A.
	A. Standards referenced in this Section are:
	1.
	1.
	1.
	1. UL 1598, Safety of Luminaires.
	2. UL 8750, LED Equipment for use in Lighting Products.
	3. IP66 Ingress Protection Classification.


	1.3   QUALITY ASSURANCE
	A. Regulatory Requirements: Comply with the following:
	1. NEC Article 410, Luminaires, Lampholders, and Lamps.
	2. IESNA LM-79 & LM-80.


	1.4   SUBMITTALS
	A. Action Submittals: Submit the following:
	1. Shop Drawings:
	a. Schedule of light fixtures to be furnished, indicating fixture type and location for each.
	b. Customized wiring diagrams.

	2. Product Data:
	a. Manufacturer’s technical information, specifications, standard wiring diagrams, and catalog cuts for lighting fixtures proposed.
	b. Fixture construction details.
	c. ETL photometric and isocandle curves for each fixture proposed.
	d. Verification that recessed fixtures to be mounted in hung ceilings are compatible with ceiling suspension system proposed.


	B. Informational Submittals: Submit the following:
	1. Manufacturer’s Instructions:
	a. Instructions and recommendations for handling, storing, and protecting the equipment.
	b. Installation instructions for the equipment, including setting drawings, templates, and directions and tolerances for installing anchorage devices.


	C. Maintenance Material Submittals: Submit the following:
	1. Spare Parts and Extra Stock Materials: Furnish spare parts for each type of unit required as indicated in Part 2 of this Section.


	1.5   PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Delivery:
	1. Upon delivery, inspect equipment for evidence of water that may have entered equipment during transit.

	B. Storage:
	1. Store lighting fixtures, controls, related materials and equipment in clean, dry location with controls for uniform temperature and humidity.  Protect materials and equipment with coverings and maintain environmental controls.
	2. Store materials and equipment for easy access for inspection and identification.  Keep materials and equipment off ground, using pallets, platforms, or other supports.  Protect materials and equipment from corrosion and deterioration.



	PART 2 -  PRODUCTS
	1.1
	1.1
	1.1
	2.1  MATERIALS
	A.
	A.
	A.
	A. Type: Lighting fixtures required shall be in accordance with the Lighting Fixture Schedule shown on the Drawings.  Fixtures shall be complete with supports, drivers, lamps, and incidentals, as required.
	B. Lamps:
	1. Light Emitting Diode (LED): Characteristics as shown on the fixture schedule. Fixtures shall be UL listed. Fixtures shall also have a minimum 5-year performance warranty including LED board and driver.
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	C. Hardware: Provide necessary hangers, supports, conduit adaptors, reducers, hooks, brackets, and other hardware required for safe fixture mounting.  Hardware shall have protective, non-corrosive finish.
	D. Outdoor Fixtures: Provide each fixture to be installed outdoors with cut-off lens to reduce the fixture’s light pollution emissions.
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	PART 3 -  EXECUTION
	3.1   INSPECTION
	A. Examine conditions under which the Work will be installed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions are corrected.

	3.2   INSTALLATION
	A. General:
	1. Fixture mounting heights and locations indicated on the Drawings are approximate and are subject to revision in the field where necessary to clear conflicts and obstructions.
	2. Mounting Heights: Mounting heights or elevations are to bottom of fixture or to centerline of device.
	3. Install fixtures in accordance with Laws and Regulations, the Contract Documents, and manufacturer instructions and recommendations.
	4. Mount fixtures so that sufficient access is available for ready and safe maintenance.
	5. Securely fasten equipment to walls or other surfaces on which equipment is mounted.

	B. Suspended Fixtures:
	1. Pendant-mount using 1/2-inch diameter conduit stems.
	2. Ground to outlet box.
	3. Attach mounting to building structure with expansion anchors.
	4. Fixtures shall not be dependent on the outlet box cover screws for support.

	C. Surface Mounted Fixtures:
	1. Attach to appropriate outlet box.
	2. Attach to surface using fasteners and sealing washers when mounting fixture in damp or wet locations.

	D. Boxes and Fixtures:
	1. For units mounted against masonry or concrete walls, provide suitable 1/4-inch spacers to prevent mounting back of box directly against wall.
	2. Bolt units rigidly to building with expansion anchors, toggle bolts, hangers, or Unistrut.
	3. Do not install boxes with open conduit holes.
	4. Cable each circuit and identify with tag.

	A.
	E. Mount photocells as shown and adjust foot-candle setting for proper dusk and dawn photo-control.  Provide wiring in conduit from photocell to controls.



	28 31 00 - Fire Alarm System
	PART 1 -  general
	1.1   DEscription
	A. Scope :
	1. CONTRACTOR shall provide all labor, materials, equipment and incidentals shown, specified and required to design, furnish, install, calibrate, test, adjust and place into satisfactory operation a fire alarm system.
	2. CONTRACTOR shall retain the services of a designer/installer regularly engaged in the installation of fire alarm systems to design and install the fire alarm system in accordance with requirements of federal, state, and local codes and standards in...
	3. Permits and Inspections: CONTRACTOR shall be responsible for the following:
	a. Preparation and submission of plans for permitting to the AHJ.
	b. Obtaining and paying associated fees of all permits required.
	c. Arranging and coordinating inspections of the installation at the times and stages of construction required by the AHJ.
	d. Arranging and coordinating the final inspection and acceptance testing of the system by the AHJ.
	e. Obtaining the final inspection permit.

	4. The fire alarm system shall be installed in the following buildings:
	a. Sewer Maintenance Building.
	1) Monitor sprinkler system flow switches and valve tamper switches.
	2) Provide relay outputs to interlock with HVAC System.
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	B. General:
	1. The basic design shall be that the Sewer Maintenance Building will have its own FACP (Fire Alarm Control Panel) that will monitor and control the detection system and the notification system for that building.  Proposed location for the FACP is sho...
	1. Initiation devices
	2.  and notification devices are not shown on the Drawings. It is the responsibility of the fire alarm system designer to design and locate all fire alarm components per all applicable codes, AHJ requirements, and specification requirements. Suggested...
	1.
	3. The design shall monitor and alarm the sprinkler system in the building.

	C. Related Sections:
	1. Section 26 05 19, Low-Voltage Electrical Power Conductors and Cables.
	2. Section 26 05 33.13, Rigid Conduit.
	3. Section 26 05 33.33, Pull and Junction Boxes.


	1.2   quality assurance
	A. General:
	1. It is the intent of these Specifications to provide a complete fire alarm system that complies with the requirements of all applicable federal, state, and local codes and standards. Equipment, materials, software, installation practices, etc. that ...
	2. All references to model numbers and other pertinent information herein is intended to establish the standards of performance, quality and appearance, and is based upon equipment already designed and manufactured.

	B. Supplier:
	1. In order to insure standardization, proper interfacing and compatibility, it is required that all equipment offered under this Section shall be furnished by a single supplier. The supplier shall provide all equipment required for a proper installat...
	2. All items of equipment, including wire and cable, shall be compatible.
	3. Supplier shall have and maintain an adequate service organization or service representatives located within 200 miles of the project site knowledgeable in the maintenance and installation of equipment required.

	C. Reference Standards: Comply with applicable provisions and recommendations of the following except where otherwise shown or specified.
	1. National Fire Protection Association
	2. National Electrical Code.
	3. Underwriters’ Laboratories.
	4. National Electrical Manufacturer Association.
	5. Factory Mutual.


	1.3   submittals
	A. Shop Drawings:
	1. Manufacturer’s literature, illustrations, specifications and engineering data including: general arrangement, outline drawings, dimensions, materials, size, and performance data.
	2. Fabrication, assembly, and installation drawings.
	3. Operation and maintenance data.
	4. Spare parts and maintenance materials.
	5. Design drawings and calculations prepared by designer/installer shall be submitted to ENGINEER for review and approval prior to submission to AHJ and prior to proceeding with work.

	B. The design calculations and design drawings for the fire alarm system shall be prepared under the direction of a Professional Engineer or Architect registered in the state where the work is located or a NICET certified designer.
	C. All design drawings and the first sheet of calculations shall bear the professional’s seal and signature.
	D. The design drawings shall be prepared in sufficient detail that all fire alarm system components are clearly defined and located.
	E. The design drawings shall show the following:
	1. Complete point-to-point connection and riser diagrams clearly labeling all interconnected components, conduit and wire.
	2. Component locations superimposed on project plan drawings.
	3. A complete list identifying each signal initiating device, remote signaling and auxiliary function and the specific devices associated with each device.
	4. An input/output matrix defining the system operation. This matrix shall cross-reference each signal initiating device to its corresponding annunciator address, signaling address, remote signaling address and auxiliary function address and indicate ...
	5. Power supply, standby battery, battery charger and amplifier calculations for each power supply, configuration of standby batteries and amplifier in the system, identifying both the non-alarm and alarm load associated with each, and demonstrating c...

	F. Field Inspections:
	1. Submit copies of the signed, approved permit forms following each inspection by the AHJ.

	G. Provide Operation and Maintenance manuals as specified in Section 01 78 23, Operations and Maintenance Data.


	PART 2 -  products
	2.1   MATERIALS
	A. Manufacturers:
	1. Simplex
	2. Cerberus, Division of Siemens
	3. Or equal
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	B. Fire Alarm Control Panel (FACP):
	1. General: The FACP shall provide power, annunciation, supervision and control for initiating devices and notification devices. The FACP shall also provide alarm and trouble reporting and interlocks to other equipment.
	2. All external circuits shall be listed as power limited circuits per Article 760 of The National Electric Code.
	3. The FACP shall be modular in construction, and contain all modules necessary to operate according to applicable codes and standards, this Section and the Drawings.
	4. Where the protected area consists of multiple buildings or a building large enough that more than one panel is required, the panels shall be interconnected or networked. One panel shall be designated as the Master Fire Alarm Control Panel (MFACP). ...
	5. The FACP shall operate from a 120 Vac single phase power supply.
	a. Provide internal standby power supply.
	1) The standby power shall be capable of powering the system for 24 hours in a quiescent state and then providing at least 5 minutes of full scale alarming.
	2) Provide charger and monitoring for the standby power system


	6. The FACP shall provide supervision of system electronics, wiring, initiation devices, notification devices, and software.
	a. Failure of system hardware or wiring shall be indicated by a trouble indication on the FACP.
	b. Software and processor operation shall be monitored by an independent hardware watchdog, which will indicate their failure. Each processor in the system shall have its own hardware watchdog circuitry.
	c. Ground fault detection shall be provided for all system circuits.

	7. The FACP shall support the following features:
	a. Support for addressable analog detectors and other addressable initiating devices.
	b. Support for addressable notification devices.
	c. Alarm verification programmable on a device-by-device basis.
	d. "Almost" dirty detector reporting.
	e. Peak value logging (by device).
	f. Automatic drift compensation of detectors.
	g. Event history: shall store alarm, supervisory and trouble information.
	h. Subsequent alarm and trouble annunciation with reminder of acknowledged or silenced conditions.
	i. One person test feature allowing one individual to test the devices in the system.
	j. The FACP shall have the ability to bypass a zone, an initiating device, or an output through programming. There shall be a separate indication to show that part of the system has been bypassed.

	8. FACP user interface:
	a. Light emitting diodes (LED’s) shall indicate system power, alarm, supervisory/trouble, part of system bypassed, and Test/Program mode.
	b. An LCD display shall display system messages and also allow for display of custom label information as it relates to system messages.
	c. Switches for Alarm acknowledge, Alarm silence, System reset and a System drill function.

	9. FACP Enclosure:
	a. FACP enclosure shall be designed to accommodate the control unit, input and output modules, power supplies and all other components utilized in the system.
	b. Enclosure shall be suitable for surface mounting unless noted or shown otherwise on the Drawings.
	c. Enclosure shall consist of a back box and door cover assembly fabricated of sheet steel.
	d. Door cover shall be mounted with a sag resistant, steel piano hinge and fitted with a key locking arrangement.
	e. Door cover shall contain viewing slots to permit viewing of the user interface.

	10. Support modules: The following modules shall be available for use as required:
	a. Relay output modules: Form “C” relays for programmable outputs such as general alarm, trouble outputs, and interlocks to HVAC and other equipment or monitoring systems.
	1) Contacts shall be rated at 120 Vac, 3 amp. The relay coil shall be supervised.
	2) Assume two outputs of each type per panel.
	3) Provide the following outputs, at minimum, to the HVAC system control panel:
	a) Fire.


	b. Relay input module: The module shall accept dry contact inputs from remote sources. Action taken upon receipt of contact change of state shall be programmable.
	c. Networking or communications module: The module shall allow communications between multiple fire alarm control panels installed in the same facility.
	d. City Circuit Module: The module shall interface the main FACP to telephone lines. The module shall transmit alarms and trouble reports to a listed, manned remote monitoring facility.


	C. Horn/Strobe:
	1. Operates from 24 vd-c power supply.
	2. Die cast metal housing.
	3. Textured red enamel finish.
	4. Polarized.
	5. Sound output 99 dBA at 10 feet.
	6. UL listed.
	7. White polycarbonate lens, with red “FIRE” lettering, to protect strobe circuitry.
	8. Strobe shall produce 8000 peak candlepower at approximately 1 flash per second.
	9. Horn/strobes shall be of sufficient quantity and locations so that an alarm shall be clearly visible and audible to all occupants of the building(s) regardless of where occupants are at (including bathrooms).

	D. Manual Pull Station:
	1. Molded polycarbonate with red matte finish. Raised molded lettering highlighted in white.
	2. Alarm switch resetting requires opening front cover. Cover shall be hinged to backplate assembly and locked by allen head screw.
	3. Normally open SPST switch.
	4. Weather proof gasket, as required.
	5. Manual Pull Stations shall be of sufficient quantity and locations to make the buildings be in conformance with applicable codes and standards.

	A.
	E. Area Smoke Detectors
	1. Surface Mounted:
	2. Photoelectric type.
	3. Listed per UL268A.
	4. Contacts and Ratings: two Form C, 120 Vac, 1 ampere and 30 Vac/dc, 2 ampere; and one Form A, 30 Vac/dc, 2 ampere.
	5. Provide with electrical outlet box and all mounting accessories, 120 Vac wiring kit.
	6. Provide subbase and all other accessories required for a functioning detector.
	7. Area Smoke Detectors shall be of sufficient quantity and locations so to make the buildings be in conformance with applicable codes and standards.

	F. Duct Smoke Detectors:
	1. Duct smoke detectors shall be photoelectric. Each smoke detector and its air duct housing shall be self-compensating for the effects of air velocity (from 300 to 4,000 CFM), temperature, humidity and atmospheric pressure. It shall not be necessary ...

	A.
	G. Heat Detectors:
	1. Heat detectors shall be self-restoring and provide rate compensated, fixed temperature sensing of 135 F, with rate-of-rise temperature sensing. Unit shall be UL for maximum coverage area of 2,500 sq. ft. Rate-of-rise alarm threshold rate shall be 1...
	2. Units designated as high temperature heat detectors shall comply with the requirements above except for a fixed temperature of 155 F.

	H. Intelligent/Analog Heat Detectors quantity and locations shall be as deemed appropriate for areas subject to corrosive or dusty conditions that considerably shorten the life of smoke detector elements.
	I. Remote Annunciator: System remote annunciator shall be located, as a minimum, within the building lobby at the Sewer Maintenance Building.

	2.2   spares
	A. Spare Parts:
	1. Ten percent of each type of detector. (Minimum of 1).
	2. Ten percent of each type of module in FACP (power supply, supplementary relay, input, dialer, output; minimum of one).



	PART 3 -  execution
	3.1   InsTALLAtion
	A. Install fire alarm system including conduit and cable in accordance with Contract Documents, the approved Shop Drawings and the manufacturer’s recommendations.
	B. Provide and install all conduit and cable required for the complete system, including 120 volt power requirements from local lighting panels. Provide pull and junction boxes as required.
	C. Bond metallic conduits entering non-metallic enclosures to a ground terminal within the enclosure.
	D. Wire and cable shall be labeled per Section 26 05 53, Identification for Electrical Systems.
	E. Conduit shall be labeled per Section 26 05 53, Identification for Electrical Systems.

	3.2   FIELD QUALITY CONTROL SERVICES
	A. CONTRACTOR shall retain a qualified factory-trained serviceman to perform the following services:
	1. Inspect and adjust the equipment after installation and verify that it operates properly.
	2. Be present during inspections by the AHJ.
	3. Instruct OWNER’s personnel in the operation and maintenance of the equipment.

	B. Field Tests:
	1. Field testing to be supervised by a factory-trained serviceman.
	2. Verify that the entire installation has been made in accordance with the approved shop drawings, and that the fire alarm system is ready for total operation.
	3. Adjust and leave equipment in proper working order.

	C. CONTRACTOR shall make available to OWNER a local service department of a duly authorized distributor of the equipment manufacturer which shall stock the manufacturer’s standard parts.
	D. CONTRACTOR shall provide a service and maintenance agreement.  On-the-premises maintenance parts, and labor, shall be provided during normal working hours at no cost to the OWNER for a period of twelve months. Said period shall start upon OWNER’s a...

	3.3   TRAINING
	A. Training shall be conducted by a factory qualified representative.
	B. Training shall comply with requirements of Section 01 79 23, Instruction of Operations and Maintenance Personnel.
	C. User Training:
	1.
	1. Provide six 1-hour training sessions to train users in use and functionality of the system.
	2. Each session shall accommodate up to 20 users.
	3. Sessions shall be scheduled for two sessions per 8-hour shift (Shifts are 7am-3pm, 3pm-11pm, and 11pm-7am).
	4. Training schedule shall be submitted for approval.

	D. Maintenance Training:
	1. Provide an 8-hour session to train maintenance personnel in the maintenance and support of the system.
	2. Session shall accommodate two persons.
	3. Training schedule and course outline shall be submitted for approval.
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