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REQUEST FOR PROPOSAL 
MIDWESTERN STATE UNIVERSITY 

PURCHASING & CONTRACT MANAGEMENT DEPARTMENT 
3410 Taft Blvd., Daniel Bldg., Rm. 202 

Wichita Falls, TX. 76308 
 

 
BID NUMBER     BID TITLE 
 
735-19-8212                          FACILITIES SERVICES  

        MAINTENANCE BUILDING   
    

 BIDS WILL BE RECEIVED BY SEALED BID OR EMAIL UNTIL: 
2:00 P.M.,  

 JANUARY 24, 2019 
 the offices of the Director of Purchasing & Contract Management, 

3410 Taft Blvd., Daniel Bldg., Rm. 202 
Wichita Falls, TX. 76308 

 
 

INTRODUCTION 
 

Midwestern State University is seeking proposals from qualified vendors for New 
Facilities Services Maintenance Building per the attached statement of work.  

 
GENERAL TERMS AND CONDITIONS 

 
These General Terms and Conditions apply to all offers made to Midwestern State 
University (herein after referred to as “University”) by all prospective vendors (herein 
after referred to as “Bidders”) on behalf of Solicitations including, but not limited to, 
Invitations to Bid and Request for Quotes. 
 

INSTRUCTIONS FOR SUBMITTING BIDS 
 

Review this document in its entirety.  Be sure your bid is complete, and double check 
your bid for accuracy. 
 
Questions requiring only clarification of instructions or specifications will be handled 
through the email process.  If any questions results in a change or addition to this Bid, the 
change(s) and addition(s) will be addressed to all vendors involved as quickly as possible 
in the form of an addendum.  It is the responsibility of the bidder to view the posting on 
the MSU purchasing web page located at http://mwsu.edu/purchasing/. 
 
Sign the Vendor’s Affidavit Notice and return with your bid. 
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BIDDERS SHALL SUBMIT BID ON THE FORM PROVIDED, SIGN THE 
VENDOR AFFIDAVIT, AND RETURN ENTIRE BID PACKET.  In the event of 
inclement weather and the University Offices are officially closed on a bid opening day, 
bids will be received until 2:00 p.m. of the next business day.  At which time said bids 
will be privately opened. 
 
BIDS SUBMITTED AFTER THE SUBMISSION DEADLINE SHALL BE 
RETURNED UNOPENED AND WILL BE CONSIDERED VOID AND 
UNACCEPTABLE. 
 
SUCCESSFUL VENDOR WILL BE NOTIFIED BY EMAIL OR MAIL. All responding 
vendors will receive written notification regarding the outcome of the award.  Bid 
tabulations will be posted to the MSU Purchasing we page. 
 

PLEASE NOTE CAREFULLY 
 

THIS IS THE ONLY APPROVED INSTRUCTION FOR THIS BID.  ITEMS 
BELOW APPLY TO AND BECOME PART OF TERMS AND CONDITIONS OF 
BID.  ANY EXCEPTIONS THERETO MUST BE IN WRITING. 
 
1. Each bid shall be emailed or placed in a separate envelope completely and properly 

identified with the name and number of bid.  Bids must be in the Purchasing Office  
BEFORE the hour and date specified. 

 
2. QUOTE F.O.B. DESTINATION.  If otherwise, show exact cost to deliver.  Bid unit 

price on quantity specified – extend and show total.  In case of errors in extension, 
UNIT prices shall govern.  Bids subject to unlimited price increase will not be 
considered. 

 
3. Bids MUST give full firm name and address of the bidder.  Failure to manually sign 

bid will disqualify it.  Person signing bid should show TITLE or AUTHORITY TO 
BIND HIS FIRM IN A CONTRACT. 

 
4. Bids CANNOT be altered or amended after opening time.  Any alterations made 

before opening time must be initialed by bidder or his authorized agent.  No bid can 
be withdrawn after opening without the approval by the Vice-President of 
Administration & Finance based on a written acceptable reason. 

 
5. The University is exempt from State Sales Tax and Federal Excise Tax.  DO NOT 

INCLUDE TAX IN BID. 
 
6. Any catalog, brand name or manufacturer’s reference used in a bid invitation is 

descriptive-NOT restrictive-it is to indicate type and quality desired unless otherwise 
indicated.  Bids on brand of like nature and quality will be considered.  If bid is based 
on other than referenced specifications, proposal must show manufacturer, brand or 
trade name, lot number, etc., of article offered.  If other than brand(s) specified is 
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offered, illustrations and complete description should be made part of the bid.  If 
bidder takes no exception to specifications or reference data, he will be required to 
furnish brand names, numbers, etc., as specified. 

 
7. Samples, when requested, must be furnished free of expense to the University.  If not 

destroyed in examination, they will be returned to the bidder on request, at his 
expense.  Each sample should be marked with bidder’s name, address, and University 
bid number.  DO NOT ENCLOSE OR ATTACH SAMPLE TO BID. 

 
8. Delivery:  Bid must show number of days required to make delivery to place material 

in receiving agency’s designated location under normal conditions.  Failure to state 
delivery time obligates bidder to complete delivery in 14 calendar days.  A five-day 
difference in delivery promise may break a tie.  Un realistically short or long delivery 
promises may cause bid to be disregarded.  Consistent failure to meet delivery 
promises without valid reason may cause removal from bidder list.  Delivery shall be 
made during normal working hours only, 8:00 a.m. to 5:00 p.m., unless prior approval 
for late delivery has been obtained from the Director of Purchasing. 

 
9. If delay is foreseen, contractor shall give written notice to Director of Purchasing.  

The University has the right to extend delivery date if reasons appear valid.  
Contractor must keep University advised at all times of status of order.  Default in 
promised delivery ( without accepted reasons) or failure to meet specifications, 
authorizes the University to purchase supplies elsewhere and charge full increase in 
cost and handling to defaulting contractor. 

 
10. All items proposed shall be new, in first class condition suitable for shipment and 

storage (Midwestern State University prefers recycled packaging whenever possible), 
unless otherwise indicated in bid.  Verbal agreements to the University will not be 
recognized.  All materials and services shall be subject to Purchaser’s approval.  
Unsatisfactory materials will be returned at Seller’s expense. 

 
11. Written and verbal inquires pertaining to bids must give Bid Number and 

Commodity. 
 

12. No substitutions or cancellations permitted without written approval of Director of 
Purchasing. 

 
13. The University reserves the right to accept or reject all or any part of any bid, waive 

minor technicalities and award to the Bidder that bids to the Best Value to the 
University.  The University reserves the right to award by item or by total bid.  Prices 
should be itemized. 

 
14. Consistent and continued tie bidding could cause rejection of bids by the University 

and/or investigation for Anti-Trust violations. 
 



 4 

15. The contractor agrees to protect the University from claims involving infringement of 
patents or copyrights. 

 
16. This is a Quotation inquiry only and implies no obligation on the part of the 

University.  All costs quotations must include all the various features needed to 
satisfy the requirements.  Note: No amounts will be paid for the items in this BID in 
excess of the amounts quoted. 

17. Award: A written purchase order or notice of award mailed or otherwise furnished to 
the successful bidder within the time of acceptance specified in this package results in 
a binding contract without further action by either party. 

 
18. Variation in Quantity: The University assumes no liability for commodities 

produced, processed or shipped in excess of the amount specified herein. 
 

19. Invoicing: Bidder shall submit two (2) copies of an itemized invoice showing bid 
number and purchase order number to: 

 
Midwestern State University 

Accounts Payable 
3410 Taft Blvd. 

Wichita Falls, TX. 76308 
 

20. Payments: The University, after receipt of completed order will make payment to the 
contractor within 30 days from the receipt of goods or invoice whichever is later.  All 
partial shipment must be pre-approved by the Director of Purchasing. In the event of 
partial shipments the University is not required to make payments until the order is 
complete.  Acceptance of and final payment for the item will be contingent upon 
satisfactory performance of the product received by the University. 

 
21. Discrimination: In order to comply with the provisions of fair employment practices, 

the contractor agrees as follows;  
o The contractor will not discriminate against any employee or applicant for 

employment because of race, sex, religion, handicap, or national origin; 
 

o In all solicitations or advertisements for employees, the contactor will state 
that all qualified applicants will receive consideration without regard to race, 
color, sex, age, religion, handicap or national origin;  

 
o The contractor will furnish such relevant information and reports as request by 

the University for the purpose of determining compliance with these 
regulations; and  

o Failure of the contractor to comply with these laws will be deemed a breach of 
contract and it may be cancelled, terminated or suspended in whole or in part. 
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22. Assignment: Any contract entered into pursuant to this request is not assignable, nor 
the duties thereunder, by either party without the written consent of the other party in 
the contract. 

 
23. Other Remedies: In addition to the remedies stated herein, the University has the 

right to pursue other remedies permitted by law or in equity. 
 

24. E-Verify:  Contractor is responsible to verify all employees are approved by The 
Homeland Security E-Verify program. 
 

25. Bonds:  For construction type awards, if bids are over $25,000 a payment bond will 
be required if awarded the contract.  A performance bond will be required if award is 
over $100,000. 

 

26.  HUB Subcontracting Plan:  A HUB Subcontracting Plan (“HSP”) is required as 
part of bidder’s proposal if your proposal is $100,000 or above. Each bidder must 
complete and return the HSP in accordance with the terms and conditions of this RFP. 
HSP can be found at the below listed link:   

 
http://www.window.state.tx.us/procurement/prog/hub/hub-subcontracting-plan/ 
 
Bidders that fail to do so will be considered non-responsive to this RFP in accordance 
with Texas Government Code §2161.252.  The University has reviewed this RFP in 
accordance with Title 34, Texas Administrative Code, §20.13 (a), and has determined 
that subcontracting opportunities are probable under this RFP. 
 
 

27. Accessibility & Section 508 Compliance:  Bidders are required to supply detailed 
information on how their proposed products, services and solutions address the 
requirements of Section 508 of the Rehabilitation Act of 1973 (revised). 
 
For each Information Communication Technology recourse (ICT) product or service 
included in solicitation responses subject to Texas Administrative Code 1 TAC 206 & 
1 TAC 213 (which includes the U.S. Section 508 technical specifications), the 
Vendor shall provide documentation of how each requirements or specification is 
met. 
 
It is the Bidder’s responsibility to maintain the integrity of any accessibility 
documentation provided to the University.  Any documentation shall be considered a 
self-attestation unless expressly affirmed otherwise. 
 
If the bidder plans to provide commercial off the shelf (COTS) software as part or all 
of a solicitation response, the bidder shall provide a completed Voluntary Product 
Accessibility Template (VPAT) for each COTS product offered.  For third party 
COTS products, the bidder must obtain and submit VPATS or links to them from the 
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third party as part of the solicitation response.  The VPAT template can be obtained at 
ITI’s website: 
 
https://www.itic.org/dotAsset/db71ce67-c44a-4925-8d46-f8a76c3a1db2.doc 
 
The VPAT consists of a long series of tables.  The initial one, the Summary Table, is 
used to provide a sense of your product’s overall “level of compliance” with Texas 
Administrative Codes ITAC 206 & ITAC 213 Accessibility Requirements.  
Subsequently, the Section 1194.xx Tables contain the detailed subparagraphs the 
Section 508 requirements are comprised.  It is within these tables you shall define in 
detail how your product did or did not comply with a specific requirement. 
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REQUEST FOR PROPOSAL 
Facilities Services Maintenance Building 
MIDWESTERN STATE UNIVERSITY 

 
It is the intent of these specifications to describe the minimum requirements for the above titled 
project at Midwestern State University in sufficient detail to secure comparable bids. 
 
Each bidder must confirm he fully understands these specifications and the University’s needs and 
satisfies himself that he is cognizant of all factors relating to requirements contained in these 
specifications. 
 
The bid analysis will include compliance to bid specifications, past performance with vendor, 
references, delivery time, which will have a weighted average of 30 percent and the overall cost 
to the university, which will have a weighted average of 70 percent.  Midwestern State University 
reserves the right to consider deviations from these specifications. 
 
Award of this bid will be contingent on availability of Midwestern State University funds. 
 
References shall be included on this bid form.  Three current customers with a comparable 
purchase shall be listed with complete name, address, telephone number and contact person. 
 
Bids must be submitted on this form and the bidder shall return the entire bid/specification package 
which will constitute a contract equally binding between the bidder and Midwestern State 
University if bids accepted by the University.  Each bid shall be placed in a sealed envelope or 
emailed,  signed by a person having the authority to bind his/her firm in a contract. 
 
This contract shall remain in effect until completion and acceptance by the University. Midwestern 
State University reserves the right to enforce the performance of this contract in any manner 
prescribed by law or deemed to be in the best interest of the University in the event of breach or 
default if this contract.  Midwestern State University reserves the right to terminate the contract 
immediately in the event the successful bidder fails to make delivery in accordance with the 
specifications. 
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Questions concerning these specifications should be directed via email no later than January 16, 
2019 to:  
 

Tracy Nichols, Director of Purchasing and Contract Management 
3410 Taft Blvd.  Daniel Bldg. Rm. 202 

Wichita Falls, TX. 76308 
tracy.nichols@msutexas.edu  

(940) 397-4277 
 

Midwestern State University may in its sole discretion respond in writing to questions 
concerning this bid request.  Only MSU responses made by formal written addendum to this 
proposal shall be binding and shall be posted on the MSU purchasing web site located at 
https://msutexas.edu/purchasing/. Oral or other written interpretations or clarifications shall be 
without legal effect. 
 
All bids meeting the intent of this invitation to bid will be considered for award.  Bidders taking 
exception to the specifications, or offering substitutions, shall state these exceptions by attachment 
as part of the bid.  The absence of such a list shall indicate that the bidder has not taken exception 
and shall hold the bidder responsible to perform in strict accordance with the specifications of the 
invitation.  Midwestern State University reserves the right to accept any and all or none of the 
exception(s) / substitution(s) deemed to be in the best interest of the University.  
 
PRE-BID MEETING:  A pre-bid meeting will be held at 10 a.m. on Tuesday, 
January 8, 2019, Dillard College of Business Building, Room 189  
Midwestern State University,   
 
Proposals are to be sent via email or hand delivered to: 

 
Tracy Nichols, Director of Purchasing and Contract Management 

3410 Taft Blvd.  Daniel Bldg. Rm. 202 
Wichita Falls, TX. 76308 

tracy.nichols@msutexas.edu  
 (940) 397-4277 
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SPECIFICATIONS 
Facilities Services Maintenance Building 

RFP #735-19-8212 
 

Please see specifications and drawing at the below Link under current bid opportunities listed 
under the RFP number:   https://msutexas.edu/purchasing/  
 
Please supply a HUB Subcontracting Plan with your bid, which can be found at the below listed 
link:  https://comptroller.texas.gov/purchasing/vendor/hub/forms.php 
 
Please supply schedule and lead time for project with bid: 
 
Supply an insurance certificate with your Bid. 
 
Supply a W-9 with your bid if new to Midwestern State University. 
 
2010 Uniform General Conditions apply to this Bid and can be found at the below listed link: 
https://msutexas.edu/purchasing/contract-management  
A Bid Bond will be required with the submittal of the Bid. 
 
A Performance and Payment Bond will be required if awarded the Bid. 
 
All information concerning this request will be posted on the Midwestern State University 
purchasing web page, https://msutexas.edu/purchasing/ . 
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 BID PROPOSAL FORM 
       RFP # 735-19-8212 

Facilities Services Maintenance Building  
 
 
                                                                         Date:________________________ 
 
                                                
 
Proposal of __________________________________________ Hereinafter called "Bidder" as corporation, 
organized and existing under the laws of the State of ______________, a partnership, or an individual (Omit 
all that are not applicable) doing business as 
________________________________________________________________________ 
________________________________________________________________________ 
 
TO:         Midwestern State University 
               3410 Taft Blvd. 
               Wichita Falls, Texas 76310 
 
 
Gentlemen: 
 
The Bidder, in compliance with your invitation for bids for the Facilities Services Maintenance Building at 
Midwestern State University, Wichita Falls, Wichita County, Texas, having examined the plans and 
specifications with related documents and the site of the proposed work, and being familiar with all of the 
conditions surrounding the construction of the proposed project, including the availability of materials and 
labor, hereby proposes to furnish all labor, materials, and supplies, and to construct the project in accordance 
with the Contract Documents, within the time set forth therein, and at prices stated below.  These prices are to 
cover all expenses incurred in performing the work required under the Contract Documents, of which this 
proposal is a part. 
 
Bidder hereby agrees to commence work under this contract on or before March 11, 2019 which is to be 
specified in written "Notice to Proceed" by the Owner and it is the intent of the Owner to have the project 
complete by April 30, 2020.   Contractor is to have access to the site on February 25, 2019 to begin 
construction.   
 
Bidder hereby acknowledges receipt of the following addenda by number. 
 
_______________________________________________________ 
 
 
_______________________________________________________ 
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BASE PROPOSAL: 
 
Bidder agrees to perform all of the Work as described in the Proposal and the Specifications and as shown on 

the plans within _______________ consecutive calendar days making a completion date of 

_____________________, for the sum of ______________________________________________________ 

 _________________________________________ Dollars  ($__________________________________).  

Amount shall be shown in both words and figures and in case of discrepancy the amount shown in words shall 

govern. 

 
ALTERNATE PROPOSALS: 
Bidder hereby offers for consideration of the Owner a revised time schedule for the work as an alternative to 
that required by the Proposal. 
 
 
ADDITIVE ALTERNATE NO. 1:  
 
Install and provide exterior horizontal prefinished metal wall panels as shown on drawing for 
______________________________________________________Dollars ($_____________________). 
 
ADDITIVE ALTERNATE NO. 2: 
 
Extend the height of all new wood privacy fence and gates from 6’-0” high to 8’-0” high for 
_____________________________________________________Dollars ($______________________). 
 
ADDITIVE ALTERNATE NO. 3: 
 
Provide and install covered canopy structure over grounds storage for 
______________________________________________________Dollars ($_____________________).  
 
ADDITIVE ALTERNATE NO. 4: 
 
Provide and install building canopies on the north and south elevations of the building for 
______________________________________________________Dollars ($_____________________). 
 
ADDITIVE ALTERNATE NO. 5: 
 
Provide and install a complete wet pipe suppression system for  
_____________________________________________________Dollars ($______________________). 
 
ADDITIVE ALTERNATE NO. 6: 
 
Provide and install the concrete paving and related items for the south fleet parking area for 
_____________________________________________________Dollars ($______________________). 
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PERFORMANCE AND PAYMENT BONDS 
 
It is understood that a bond in 100% of the contract amount, covering faithful performance of the Contract and 
Payment of all obligations arising thereunder will be required by the Owner.  Premiums for the Performance 
and Payment Bonds are included in this Proposal. 
 
Upon receipt of written notice of the acceptance of this bid, Bidder will execute formal contract attached 
within 10 days and deliver a Surety Bond or Bonds in accordance with the General Conditions and the 
Invitation and Instruction to Bidders. 
 
BID SECURITY 
 
The bid security attached in the form of Cashier's Check, Certified Check or Bid Bond (as applicable) is to 
become the property of the Owner in the event the contract and bond are not executed within the time above 
set forth, as liquidated damages for the delay additional expense to the Owner caused thereby.  The bidder's 
check or bond will be returned to the bidder, except in the event of the Owner's acceptance of this Proposal, 
the bidder fails to execute the Contract and file Performance and Payment Bonds. 
 
BID PROCEDURES 
 
Bidder understands that the Owner reserves the right to reject any or all bids, to waive any informalities, and 
irregularities in the bidding; or to accept any bid considered advantageous. 
 
The Bidder agrees that this bid shall be good and may not be withdrawn for a period of 60 calendar days after 
the scheduled closing time for receiving bids. 
 

                                           Respectfully submitted 
 
 
                                          BY:  ______________________________ 
 
                                                       ______________________________ 
                                                                   (Title) 
 
 
                                                       ______________________________ 
                                                               (Business Address) 
 
 
 
 
(Seal if bid is by a corporation) 
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 BID SECURITY BOND 

 

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

___________________________________________________________________________ as Principal, 

and____________________________________________________ as Surety, are hereby held and firmly 

bound unto Midwestern State University,  Wichita Falls, Texas as Owner in the penal sum of 5% of the base 

bid for the payment of which, well and truly to be made, we hereby jointly and severally bind ourselves, our 

heirs, executors, administrators, successors, and assigns.  Signed this ______ day of _________________, 

2019. 

 

     The condition of the above obligation is such that whereas the Principal has submitted to Midwestern State 

University a certain Proposal, attached hereto and hereby made a part hereof to enter into a contract in writing, 

for the Facilities Services Maintenance Building at Midwestern State University, Wichita Falls, Wichita 

County, Texas. 

BYSParchitects 

Project No.  18002 

 
NOW THEREFORE, 

 
     (a) If said Proposal shall be rejected, or in the alternate,  
     (b) If said Proposal shall be accepted and the Principal shall execute and deliver a contract in the 
Form of Contract (Properly completed in accordance with said Bid) and shall furnish a bond for his faithful 
performance of said contract, and for the payment of all persons performing labor or furnishing materials in 
connection therewith, and shall in all other respects perform the agreement created by the acceptance of said 
Bid, then this obligation shall be void, otherwise the same  shall remain in force and effect; if  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 Surety, for value received, hereby stipulates and agrees that the obligations of said Surety and its bond 
shall be in no way impaired or affected by any extension of the time within which the Owner may accept such 
Bid; and said Surety does hereby waive notice of any such extension. 
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IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and such of 
them as are corporations have caused their corporate seals to be hereto affixed and these presents to be signed 
by their proper officers, the day and year first set forth above. 
 
 
SEAL 
                                                                           ________________________________________    
                                                             (Principal) 
 
  
  
                                                                           ________________________________________    
                                                                        (Surety) 
 
   
  
                                                                    BY: ________________________________________ 
 
 
 
 
A copy of this form or a reasonable facsimile thereof is to be used by Bidders. 
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 PERFORMANCE BOND 

THE STATE OF ___________________________________ 

COUNTY OF ______________________________________ 

KNOW ALL MEN BY THESE PRESENTS:  That we, (1)   ______________________________  

_________________________________________________________________________ _____ and (2) 

___________________________________________________________  as Principal, hereinafter called 

Contractor, and (3)_____________________ as Surety, hereinafter called Surety, are held and firmly bound 

unto_________________________________________________________________________________ 

County of ____________________, _______ 

 

as Obligee, herein after called Owner, in the amount of____________________________________ Dollars 

($________)  for the payment whereof Contractor and Surety bind themselves, their heirs, executors, 

administrators, successors, and assigns, jointly and severally, firmly by these presents. 

WHEREAS, 

Contractor has by written agreement dated ______________________________________, 2019 entered into a 

contract with Owner for the Facilities Services Maintenance Building at Midwestern State University, Wichita 

Falls, Wichita County, Texas (herein called the "Work") in accordance with drawings and specifications 

prepared by BYSParchitects, 1005 Ninth Street - Suite 200, Wichita Falls, Texas  76301, which Contract is by 

reference made a part hereof, and is hereinafter referred to as the Contract. 

Footnotes: -------------------------------------------------------------- 

(1)  Correct name of Contractor 

(2)  A corporation, a partnership, or an individual, as case may be 

(3)  Correct name of Surety 
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NOW THEREFORE, if the Principal shall well, truly and faithfully perform the work in accordance with the 
plans, specifications and contract documents during the original term thereof, and any extensions thereof 
which may be granted by the Owner, with or without notice to the Surety, 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 any default, then this obligation shall be void; 
otherwise to remain in full force and effect. 
 
PROVIDED HOWEVER, that this bond is executed pursuant to the provisions of Article 5160 of the Revised 
Civil Statutes of Texas as amended by Acts of the 56th Legislature, 1959, and all liabilities on this bond:  
determined in accordance with the provisions of said Article to the same extent as if it were copied at length 
herein. 
 
PROVIDED FURTHER, that if any legal action be filed upon this bond, venue shall lie in Wichita County, 
State of Texas, and that the said surety, for value received hereby stipulates and agrees that no change, 
extension of time, alteration or addition to the terms of the contract or to the work to be performed thereunder 
or the specifications accompanying the same shall in wise 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. 
 
IN WITNESS WHEREOF, this instrument is executed in six counterparts, each one of which shall be deemed 
an original, this the ______ day of ______ A.D., 2019. 
 
 ATTEST: 

                                         __________________________________               
                                 Principal 

 
                                  By:  __________________________________ 

                                                    __________________________________                     
                            Address 
(SEAL) 
 
 
 
_______________________________ 
  Witness to Principal 
_______________________________ 
  Address 
 
 
(SEAL) 
 
 
________________________________          __________________________________ 
    Witness as to Surety               Surety 
_________________________________         __________________________________ 
    Address   

       __________________________________ 
           Address  
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 PAYMENT BOND 

THE STATE OF ____________________________________ 

COUNTY OF _______________________________________ 

KNOW ALL MEN BY THESE PRESENTS:  that we, (1) _______________________________________  

_________________________________________________________________________ _____________  

as Principal, hereinafter called Principal, and 

(2)___________________________________________________________ _____________  as Surety, 

hereinafter called Surety, are held and firmly bound unto________________________________________ 

____________  

County_____________, _____ 

as Obligee, hereinafter called Owner, for the use and benefit of claimants as herein below defined, in the 

amount of ________________________________________________________________________________ 

Dollars ($ _______________)  for the payment whereof Principal and Surety bind themselves, their heirs, 

executors, administrators, successors, and assigns, jointly and severally, firmly by these presents. 

WHEREAS, _________________________________________________________________________ ____ 

 Principal has by written agreement dated _______________________________________, 2019  entered into 

a contract with Obligee for the Facilities Services Maintenance Building at Midwestern State University, 

Wichita Falls, Wichita County, Texas, in accordance with drawings and specifications prepared by 

BYSParchitects, 1005 Ninth Street - Suite 200, Wichita Falls, Texas  76301, which contract is by reference 

made a part hereof, and is hereinafter referred to as the Contract. 

Footnotes---------------------------------------------------------------- 

(1)  Correct name of contractor 

(2)  Correct name of Surety 
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NOW THEREFORE, the condition of this obligation is such that, if the said Principal shall promptly make 
payment to all claimants as defined in Article 5160 of the Revised Civil Statutes of Texas, as amended by the 
Acts of the 56th Legislature, 1959, supplying labor and materials in the prosecution of the work provided for 
in said Contract, then this obligation shall be null and void, otherwise it shall remain in full force and effect. 
 
This bond is made and entered into solely for the protection of all claimants supplying labor and materials in 
the prosecution of the work provided for in said Contract, and all such claimants shall have a direct right of 
action under the bond as provided in Article 5160, Revised Civil Statutes 1925, as amended by House Bill 
344, Acts of 56th Legislature, Regular Session, 1959. 
 
PROVIDED FURTHER, that if any legal action be filed upon this bond, venue shall lie in Wichita County, 
State of Texas, and that the said surety, for value received hereby stipulates and agrees that no change, 
extension of time, alteration or addition to the terms of the contract or to the work to be performed thereunder 
or the specifications accompanying the same shall in wise 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. 
 
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 six counterparts, each one of which shall be deemed 
an original, this the ______ day of ______, A.D., 2019. 
 
ATTEST: 

                                         _______________________________                
                                        Principal 
_______________________________ 
(SEAL)                                               BY: _______________________________ 
                                                                _______________________________ 

                                              Address 
_______________________________ 
  Witness as to Principal 
 
_______________________________ 
  Address 
 
ATTEST:                                                        _______________________________ 

                                              Surety 
_______________________________ 
(SEAL) 
                                                     BY:  ______________________________ 
_______________________________                               ______________________________  
 Witness as to Surety                                    Address 
 
_______________________________ 
  Address 
 
Footnote:  If Contractor is Partnership, all partners should execute bond. 
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CERTIFICATE OF INSURANCE FORM 
 
For the Facilities Services Maintenance Building at Midwestern State University, Wichita Falls, Wichita 
County, Texas 
 
________________________________________________________________________________________ 
Name of Insured Contractor and address with zip code. 
________________________________________________________________________________________ 
                     Area Code and Phone Number 
 
Insurance requirements - The Contractor shall purchase and maintain insurance that will protect him from 
claims that may arise out of or result from his activities under this Contract, whether those activities are 
performed by himself or by any Subcontractor or by anyone directly or indirectly employed by any of them or 
by anyone for whose acts any of them may be liable. 
 
The Contractor shall not commence work until he has obtained the minimum Insurance required below and 
such Insurance has been approved by the Owner.  This approval shall not relieve or decrease the Contractor's 
liability.  The Insurance shall be kept in force until the work is completed and accepted by the Owner.  
Changes in the Insurance policies shall not be made until Thirty (30) DAYS AFTER written notices have been 
delivered to the General Contractor and the Owner. 
 
Liability Insurance shall include all major divisions of coverage and be on a comprehensive basis. 
 

1.  Premises Operations 
2. Independent Contractor's Protective 
3. Products and Completed Operations 
4. Personal Injury Liability with Employment Exclusion deleted. 
5.  Contractual - Including specified provision for Contractor's 
       obligation under paragraph 4.18 of the General Conditions of the Contract for Construction. 
6.   Owned, non-owned, and hired motor vehicles.  
7.   Broad Form Property Damage including Completed operations 
8.   Umbrella Excess 
9.    Statutory Workman's Compensation. 

 
The insurance required shall be written for not less than the following, or greater if required by law and the 
insurance company shall be authorized to do business in the State of Texas and appear on an approved list of 
the United States Treasury. 

 
1.   Workers' Compensation        

(a)   State                             Statutory        
   (b)   Applicable Federal            Statutory        
   (c)  Employer's Liability               $1,000,000.00 or    

(1) Each Accident $   500,000.00 
(2) Disease - Policy Limit $   500,000.00 
(3) Disease - Each Employee   $   500,000.00  

                                                   (Waive rights of subrogation against owner) 
 
 2.  Comprehensive General Liability (including Broad Form Comprehensive General Liability           
     On occurrence basis): 
           (a)  General Aggregate   $2,000,000.00        

(Other than products and completed operations) 
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(b)  Products Completed Operations Aggregate  $2,000,000.00 
(c) Personal Injury Limit  $1,000,000.00 

(1) Each Occurrence          $1,000,000.00 
(2) Fire Damage               $      50,000.00 
(3) Medical Payments       $        5,000.00 

(Waive rights of subrogation and show Owner as additional insured) 
 

3.  Comprehensive Automobile Liability:  
Bodily Injury & Property Damage 

              $500,000.00 COMBINED SINGLE LIMIT 
 

              Coverage to include owned, hired and non-owned automobiles. 
 

4. Excess Liability (Umbrella) each occurrence $1,000,000.00 
            Builder's Risk Insurance 

       (All Risk Form) with Owner named as additionally insured. 
 
             Completed Value (Equal at all times to insurance value of 

      material delivered, stored in bonded warehouses, & labor performed). 
 
The above designated limits of coverage are minimum requirements of insurance. 
 
PROPERTY INSURANCE 
The Contractor shall purchase and maintain property insurance upon the entire Work at the site to the full 
insurable value thereof.  Such insurance shall be in a company or companies against which the Owner has no 
reasonable objection.  This insurance shall include the interests of the Owner, the Contractor, subcontractors, 
and sub--subcontractors in the Work and shall insure against the perils of fire and extended coverage and shall 
include "all risk" insurance for physical loss or damage including, without duplication of coverage, theft, 
vandalism, and malicious mischief.  If not covered under all risk insurance or otherwise provided in the 
Contract Documents, the Contractor shall effect and maintain similar property insurance on portions of the 
Work stored off the site or in transit when such portions of the Work are to be included in an Application for 
Payment. 
 
The form of policy for this coverage shall be completed value to be purchased and paid for by the Contractor.  
 
 If by the terms of this insurance any mandatory deductibles are required, or if the Contractor should elect to 
increase the mandatory deductible amounts or purchase this insurance with voluntary deductible amounts, the 
Contractor shall be responsible for payment of the amount of the deductible in the event of a paid claim. 
 
The Contractor shall file two certified copies of all policies with the Owner before exposure to loss can occur.  
If the Owner is damaged by the failure of the Contractor to maintain such insurance and to so notify the 
Owner, then the Contractor shall bear all reasonable costs properly attributable thereto. 
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VENDOR REFERENCES 
 

Please list three (3) references of current customers who can verify the quality of service 
your company provides. The University prefers customers of similar size and scope of 
work to this proposal. THIS FORM MUST BE RETURNED WITH YOUR 
PROPOSAL. 

 
 

REFERENCE ONE 
 

 

Govemment/Company Name: _ 
 

 
 

 
 

 
 

  
 

Contract Period:____________________ Scope of Work:_______________________ 
 

 

REFERENCE TWO 
 

 

Government/Company Name: _ 
 

 
 

 
 

 
 

  
 

Contract Period:________________  Scope of Work: 
 

 
 

REFERENCE THREE 
 

 

Government/Company Name:  
 

 
 

 
 

 
  

 

Contract Period:___________________ Scope of Work:_______________________
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AFFIDAVIT 
 

The undersigned certifies that the bid prices contained  in  this  proposal  have  been 
carefully checked and are submitted as correct and final and if bid is accepted (within 90 
days unless otherwise noted by vendor), agrees to furnish  any  and/or  all  items  upon 
which prices are offered, at the price(s) and upon the conditions contained in the 
Specifications. 

 
STATE OF TEXAS 
COUNTY OF WICHITA 

BEFORE ME, the undersigned authority, a Notary Public in and for the State of Texas, 
on this day personally appeared 

 
 

 

who, after having first been duly sworn, upon oath did depose and say; 
That the foregoing proposal submitted by _ 

 
 

_ hereinafter called "Bidder" is the duly authorized agent of said company and that the 
person signing said proposal has been duly authorized to execute the same.  Bidder affirms 
that they are duly authorized to execute  this  contract,  that  this  company, corporation, firm, 
partnership or indi v idual has not prepared this bid in collusion with any other Bidder, and 
that the contents of this bid as to prices, terms or conditions of said bid have not been 
communicated by the undersigned nor by  any employee  or agent  to  any other person 
engaged in this type of business prior to the official opening of this bid. 

 
Name and Address of Bidder: 

 
 

 
 

 

 
 

 

 

Telephone number 

Email. 

_ 
 

 

_ Signature 

Name:_____________________ 

Title:   
 

 

SWORN TO AND SUBSCRIBED BEFORE ME THIS 
 

20_____. 

Notary Public in and for the 
State of Texas. 

 
-----

day of 
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APPENDIX A-1 

Sample Agreement Between Midwestern State University and Vendor (Contractor)  
where the basis of payment is a STIPULATED SUM, as amended by Owner 

 
 
 

See actual Agreement that will be used for this project attached to this RFP: 
 
 
 
 
 
 
 

 



Appendix A-1  24  
 
 

AGREEMENT BETWEEN  
MIDWESTERN STATE UNIVERSITY 

 AND  
Vendor 

 
CONTRACT NO.  XXXXXX 

 
 This Agreement made the XXX  day of XXXXX in the year 
XXXX, by and between VENDOR, located at XXXX, hereinafter called the Contractor, and the 
Board of Regents of Midwestern State University, hereinafter called the Owner,  
 
 WITNESSETH, that the Contractor and the Owner for the consideration hereinafter named 
agree as follows:  
 
 ARTICLE 1.      SCOPE OF WORK:  The Contractor shall furnish all of the 
materials and perform all of the work shown on the drawings and described in the specifications 
for the project entitled, New Facilities Services Maintenance Building.  These drawings and 
specifications prepared for Midwestern State University by BYSP Architects, acting as and in 
these Contract Documents entitled the Project Architect.  The Contractor shall do everything 
required by this Agreement, the General and Supplemental Conditions of the Contract, the Special 
Conditions, the Addenda, the Specifications, the Drawings, the Historically Underutilized Business 
(HUB) Subcontracting Plan, and the Proposal attached as Exhibit 1 (including any unit prices 
stated therein). 
 
 The Specifications and Drawings are enumerated as follows: 
 
SPECIFICATIONS: See attached as Exhibit 2. 
 
DRAWINGS:  See attached as Exhibit 2. 
 
ADDENDA:  See attached as Exhibit 2. 
 
ALTERNATES:  The following Alternate Proposals, fully described in the Specifications, are 
included as a part of this Contract.    
 
 ARTICLE 2. TIME OF COMPLETION:  The Owner shall provide a Notice 
to Proceed in which a date for commencement of the work shall be stated; such commencement 
date shall be 10 or more days after the date of the notice. The Contractor shall achieve substantial 
completion of the work within by DATE                 . 
(     ) calendar days after such commencement date, as such Completion date may be extended 
by approved Change Orders.  The time set forth for completion of the work is an essential element 
of the Contract. 
 
 ARTICLE 3. THE CONTRACT SUM:  The Owner shall pay the Contractor 
for performance of the Contract, subject to additions and deductions provided therein, the sum of 
XXXXXXX      , and make payment on account as hereinafter provided. 
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 ARTICLE 4.   HUB SUBCONTRACTING PLAN:  The Owner has adopted 
Exhibit H, Policy on Utilization of Historically Underutilized Business ("Policy"), which is 
incorporated herein by reference.  Contractor, as a provision of the Agreement must comply with 
the requirements of the Policy and adhere to the HUB Subcontracting Plan submitted with 
Contractor's Proposal and attached as Exhibit 3.  No changes to the HUB Subcontracting Plan can 
be made by the Contractor without the prior written approval of the Owner in accordance with the 
Policy. 
 
Contractor will use good faith efforts to subcontract the work performed under this Agreement in 
accordance with the HUB Subcontracting Plan (ref. Exhibit 3).  Except as specifically provided in 
the HUB Subcontracting Plan, Contractor will not subcontract any of its duties or obligations under 
the Agreement, in whole or in part.  The Agreement is subject to 34 TAC Section 20.14.  
Contractor will comply with all of its duties and obligations under 34 TAC Section 20.14.  In 
addition to other rights and remedies, Owner may exercise all rights and remedies authorized by 34 
TAC Section 20.14. 
 
 ARTICLE 5.      LIQUIDATED DAMAGES:  For each consecutive calendar day 
after the substantial completion period set forth in Article 2 above that any work, including the 
correction of deficiencies found during the final testing and inspection, is not completed, the 
amount of NA($NA) will be deducted from the money due or becomes due the Contractor, not as a 
penalty but as liquidated damages representing the parties' estimate at the time of contract 
execution of the damages which the Owner will sustain for late completion. 
 
 ARTICLE 6. CERTIFICATION OF NO ASBESTOS CONTAINING 
MATERIALS OR WORK: 
 
The Contractor shall provide a certification statement, included with each materials submittal, 
stating that no asbestos containing materials or work is included within the scope of the proposed 
submittal. 
 
The Contractor shall insure that Texas Department of Health licensed individuals, consultants or 
companies are used for any required asbestos work including asbestos inspection, asbestos 
abatement plans/specifications, asbestos abatement, asbestos project management and third-party 
asbestos monitoring. 
 
The Contractor shall provide at Substantial Completion, a notarized affidavit to the Owner and 
the Architect stating that no asbestos containing materials or work was provided, installed, 
furnished or added to the Project. 
 
The Contractor shall take whatever measures he deems necessary to insure that all employees, 
suppliers, fabricators, materialmen, subcontractors, or their assigns, comply with this 
requirement. 
 
All materials used on this Project shall be certified as non Asbestos Containing Building 
Materials (ACBM).  The Contractor shall insure compliance with the following acts from all of 
his subcontractors and assigns:   

 
Asbestos Hazard Emergency Response Act (AHERA—40 CFR 763-99 (7)); 

 



Appendix A-1  26  
 
 

National Emission Standards for Hazardous Air Pollutants (NESHAP—EPA 40 CFR 61, 
National Emission Standard for Asbestos; 

 
Texas Asbestos Health Protection Rules (TAHRP—Tex. Admin. Code Title 25, Part 1, Ch. 
295C, Asbestos Health Protection. 

 
Every subcontractor shall provide a notarized statement that no ACBM has been used, provided, 
or left on this Project. 
 
The Contractor shall provide, in hard copy and electronic form, all necessary material safety data 
sheets (MSDS) of all products used in the construction of the Project to the Texas Department of 
Health licensed inspector or Project Architect or Engineer who will compile the information 
from the MSDS and, finding no asbestos in any of the product, make a certification statement. 
 
At Final Completion the Contractor shall provide a notarized certification statement per TAC 
Title 25 Part 1, Ch. 295.34, par. c.1 that no ACBM was used during construction of the Project. 
  
 ARTICLE 7.  ACCEPTANCE OF BID OR AWARD OF CONTRACT:   By 
signing this Agreement, the undersigned certifies as follows:  
 
Indemnification.  Contractor shall defend, indemnify, and hold harmless the State of Texas, its 
officers, and employees, and Owner, its officers, and employees and contractors, from and against 
all claims, actions, suits, demands, proceedings, costs, damages, and liabilities, including without 
limitation attorneys’ fees and court costs, arising out of, connected with, or resulting from any acts 
or omissions of Contractor or any agent, employee, subcontractor, or supplier of Contractor in the 
execution or performance of this Agreement.  Contractor shall coordinate its defense with the 
Texas Attorney General as requested by Owner. 
 
Sovereign Immunity.  Contractor and Owner stipulate and agree that no provision of, or any part of 
this Agreement between Contractor and Owner, or any subsequent change order, amendment, or 
other Agreement modification shall be construed: (1) as a waiver of the doctrine of sovereign 
immunity or immunity from suit as provided for in the Texas Constitution and the laws of the State 
of Texas; (2) to extend liability to Owner beyond such liability provided for in the Texas 
Constitution and the laws of the State of Texas; or (3) as a waiver of any immunity provided by the 
11th Amendment or any other provision of the United States Constitution or any immunity 
recognized by the Courts and the laws of the United States.    
 
This subsection is not intended to and shall not be construed to require Contractor to indemnify or 
hold harmless the State of Texas or Owner for any claims or liabilities resulting solely from the 
negligent acts or omissions of Owner or its employees.  
 
Independent Contractor.  Contractor shall be an independent contractor in all matters relating to 
this Agreement.  Contractor and its employees or agents shall not be deemed or construed to be the 
employees or agents of Owner for any purposes whatsoever.   
 
Assignment.  This Agreement is a personal service contract for the services of Construction, and 
Contractor’s interest in this Agreement, duties hereunder and/or fees due hereunder may not be 
assigned or delegated to a third party. 
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Records of expenses pertaining to Additional Services and services performed on the basis of a 
Worker Wage Rate or Monthly Salary Rate shall be kept on the basis of generally accepted 
accounting principles and in accordance with cost accounting standards promulgated by the 
Federal Office of Management and Budget Cost Accounting Standards Board and shall be 
available for audit by the Owner or the Owner's authorized representative on reasonable notice. 
 
Representations and Warranties by Contractor.  If Contractor is a corporation or a limited liability 
company, Contractor warrants, represents, covenants, and agrees that it is duly organized, validly 
existing and in good standing under the laws of the state of its incorporation or organization and is 
duly authorized and in good standing to conduct business in the State of Texas, that it has all 
necessary power and has received all necessary approvals to execute and deliver the Agreement, 
and the individual executing the Agreement on behalf of Contractor has been duly authorized to act 
for and bind Contractor.  
 
Family Code Child Support Certification. Pursuant to Section 231.006, Texas Family Code, 
Contractor certifies that it is not ineligible to receive the award of or payments under this 
Agreement and acknowledges that this Agreement may be terminated and payment may be 
withheld if this certification is inaccurate. 
 
Eligibility Certifications.  Pursuant to Section 2155.004 and 2155.006, Texas Government Code, 
Contractor certifies that the individual or business entity named in this Agreement is not ineligible 
to receive the award of or payments under the Agreement and acknowledges that the Agreement 
may be terminated and payment withheld if these certifications are inaccurate. 
 
Tax Certification.  If Contractor is a taxable entity as defined by Chapter 171, Texas Tax Code, 
(“Chapter 171”), then Contractor certifies that it is not currently delinquent in the payment of any 
taxes due under Chapter 171, or that Contractor is exempt from the payment of those taxes, or that 
Contractor is an out-of-state taxable entity that is not subject to those taxes, whichever is 
applicable. 
 
Payment of Debt or Delinquency to the State.  Pursuant to Sections 2107.008 and 2252.903, Texas 
Government Code, Contractor agrees that any payments owing to Contractor under the Agreement 
may be applied directly toward any debt or delinquency that Contractor owes the State of Texas or 
any agency of the State of Texas regardless of when it arises, until such debt or delinquency is paid 
in full. 
 
Products and Materials Produced in Texas.  If Contractor will provide services under the 
Agreement, Contractor covenants and agrees that in accordance with Section 2155.4441, Texas 
Government Code, in performing its duties and obligations under the Agreement, Contractor will 
purchase products and materials produced in Texas when such products and materials are available 
at a price and delivery time comparable to products and materials produced outside of Texas. 
 
Entire Agreement; Modifications. This Agreement supersedes all prior agreements, written or oral, 
between Contractor and Owner and shall constitute the entire Agreement and understanding 
between the parties with respect to the subject matter hereof. The Agreement and each of its 
provisions shall be binding upon the parties and may not be waived, modified, amended or altered 
except by a writing signed by Contractor and Owner. 
 
Captions.  The captions of paragraphs in this Agreement are for convenience only and shall not be 
considered or referred to in resolving questions of interpretation or construction. 



Appendix A-1  28  
 
 

Venue; Governing Law.  Wichita County, Texas will be the proper place of venue for suit on or in 
respect of the Agreement.  This Agreement and all of the rights and obligations of the parties and 
all of the terms and conditions shall be construed, interpreted and applied in accordance with and 
governed by and enforced under the laws of the State of Texas without reference to its conflicts of 
law provisions.   
 
Breach of Contract Claims.  To the extent that Chapter 2260, Texas Government Code, is 
applicable to the Agreement and is not preempted by other applicable law, the dispute resolution 
process provided for in Chapter 2260 and the related rules adopted by the Texas Attorney General 
pursuant to Chapter 2260, will be used by Owner and Contractor to attempt to resolve any claim 
for breach of contract made by Contractor that cannot be resolved in the ordinary course of 
business.  The chief business officer of Owner will examine Contractor’s claim and any 
counterclaim and negotiate with Contractor in an effort to resolve such claims.  The parties 
specifically agree that (i) neither the execution of the Agreement by Owner nor any other conduct, 
action, or inaction of any representative of Owner relating to the Agreement constitutes or is 
intended to constitute a waiver of Owner’s or the state’s sovereign immunity to suit; and (ii) Owner 
has not waived its right to seek redress in the courts.  
 
Loss of Funding.  Performance by Owner under the Agreement may be dependent upon the 
appropriation and allotment of funds by the Texas State Legislature (the “Legislature”) and/or 
allocation of funds by the Board of Regents of Midwestern State University (the “Board”).  If the 
Legislature fails to appropriate or allot the necessary funds, or the Board fails to allocate the 
necessary funds, then Owner will issue written notice to Contractor and Owner may terminate the 
Agreement without further duty or obligation hereunder.  Contractor acknowledges that 
appropriation, allotment, and allocation of funds are beyond the control of Owner. 
 
State Auditor’s Office.  Contractor understands that acceptance of funds under the Agreement 
constitutes acceptance of the authority of the Texas State Auditor’s Office, or any successor 
agency (collectively “Auditor”) to conduct an audit or investigation in connection with those funds 
pursuant to Sections 51.9335(c), 73.115(c) and 74.008(c), Texas Education Code. Contractor 
agrees to cooperate with the Auditor in the conduct of the audit or investigation, including without 
limitation providing all records requested.  Contractor will include this provision in all contracts 
with permitted subcontractors.   
 
Waivers.  No delay or omission by either party in exercising any right or power arising from non 
compliance or failure of performance by the other party with any of the provisions of this 
Agreement shall impair or constitute a waiver of any such right or power.  A waiver by either party 
of any covenant or condition of this Agreement shall not be construed as a waiver of any 
subsequent breach of that or of any other covenant or condition of the Agreement. 
 
Binding Effect.  This Agreement shall be binding upon and inure to the benefit of the parties and 
their respective permitted assigns and successors. 
 
Appointment.  Owner hereby expressly reserves the right from time to time to designate by notice 
to Contractor a representative(s) to act partially or wholly for Owner in connection with the 
performance of Owner's obligations.  Contractor shall act only upon instructions from the 
designated representative(s) unless otherwise specifically notified to the contrary. 
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Records.  Records of Contractor’s costs, reimbursable expenses pertaining to the Project and 
payments shall be available to Owner or its authorized representative during business hours and 
shall be retained for four (4) years after final Payment or abandonment of the Project, unless 
Owner otherwise instructs Contractor in writing. 
 
Notices.  All notices, consents, approvals, demands, requests or other communications relied on by 
the parties shall be in writing.  Written notice shall be deemed to have been given when delivered 
in person to the designated representative of the Contractor or Owner for whom it is intended; or 
sent by U. S. Mail to the last known business address of the designated representative; or 
transmitted by fax machine to the last know business fax number of the designated representative.  
Mail notices are deemed effective upon receipt or on the third business day after the date of 
mailing, whichever is sooner.  Fax notices are deemed effective the next business day after faxing. 
 
Severability.  Should any term or provision of this Agreement be held invalid or unenforceable in 
any respect, the remaining terms and provisions shall not be affected and this Agreement shall be 
construed as if the invalid or unenforceable term or provision had never been included. 
 
Illegal Dumping.  The Contractor shall ensure that it and all of its Subcontractors and assigns 
prevent illegal dumping of litter in accordance with Title 5, Texas Health and Safety Code, Chapter 
365. 
 
Ethics Matters; No Financial Interest. Contractor and its employees, agents, representatives and  
subcontractors have read and understand: (1) the Ethics Policy for the Board of Regents of 
Midwestern State University contained in Section 2.25 of the Midwestern State University 
Policies and Procedures Manual; the Ethics Policy for Employees of Midwestern State 
University contained in Section 3.314 of the Midwestern State University Policies and 
Procedures Manual; and (3) applicable state ethics laws and rules. Neither Contractor nor its 
employees, agents, representatives or subcontractors will assist or cause Owner’s (University) 
employees to violate Owner’s (University’s) Ethics Policies or applicable state ethics laws or 
rules. Contractor represents and warrants that no member of the Board has a direct or indirect 
financial interest in the transaction that is the subject of this Agreement. 
 
By signature hereon, Contractor certifies that no member of the Board of Regents of Midwestern 
State University, or Executive Officers, has a financial interest, directly or indirectly, in the 
transaction that is the subject of this contract. 
 
BY SIGNING BELOW, the Parties have executed and bound themselves to this Agreement as of 
the day and year first above written. 
 
MIDWESTERN STATE UNIVERSITY 
 

VENDOR 

By:       
Signature 

By:       
Signature 

 
      

Print name  
 

Date:    _______________________________ 

 
       

             Print name  
 
Date:       
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APPENDIX A-2 

AIA Document A201-2007 - General Conditions 
 of the Contract for Construction, as amended by Owner 

 
 
 

See actual Amended General Conditions that will be used for this project in the folder “Contracts”  
on the ftp website as noted below: 

 
https://bysp.box.com/s/gl9croq96r06mx8mby91av4mmxj42xj1 

 
 
  

. 
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SECTION 01000                                                                                      SCHEDULE OF DRAWINGS 
 
 
SHEET NUMBER   SHEET TITLE 
 
CIVIL 
C1    EXISTING SITE PLAN AND DEMOLITION PLAN 
C2    SITE GRADING 
C3    SITE UTILITY PLAN 
C4    SITE UTILITY DETAILS 
C5    SITE UTILITY DETAILS 
C6    PAVING PLAN 
C7    PAVING DETAILS 
C8    PAVING DETAILS 
C9    LIGHTING PLAN 
C10    LIGHTING DETAILS 
C11    DEMOLITION CONTROL PLAN 
C12    DEMOLITION CONTROL PLAN 
C13    STORM WATER POLLUTION PREVENTION PLAN 
    
SITE 
SP101   SITE PLAN DEMOLITION 
SP101   OVERALL SITE PLAN 
SP102   ENLARGED SITE PLANS 
SP103   SITE PLAN DETAILS 
SP201   SITE DETAILS 
SP202   SITE DETAILS 
 
STRUCTURAL 
S101     FOUNDATION PLAN & NOTES 
S201     FOUNDATION SECTIONS, DETAILS & NOTES 
S301    ROOFING FRAMING PLAN 
S401     FRAMING ELEVATIONS & DETAILS  
S402    FRAMING ELEVATIONS & DETAILS 
S501     MEZZANINIE FRAMING PLAN SECTIONS & DETAILS 
 
ARCHITECTURAL  
A101    FLOOR PLAN 
A102    EQUIPMENT PLATFORM & ENLARGED PLANS 
A103    REFLECTED CEILING PLAN 
A104    ROOF PLAN 
A201    DOOR & WINDOW SCHEDULE  
A301    EXTERIOIR ELEVATION 
A401    BUILDING SECTIONS 
A402    BUILDING SECTIONS 
A403    WALL SECTIONS 
A404    WALL SECTIONS 
A405    WALL SECTIONS 
A406    PARTITION SECTIONS 
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SHEET NUMBER   SHEET TITLE 
 
A407    PARTITION SECTIONS 
A501    EXTERIOR DETAILS 
A502    ROOF DETAILS 
A503    INTERIOR & PLAN DETAILS 
A504    DOOR & WINDOW DETAILS 
A601    INTERIOIR ELEVATIONS & MILLWORK SECTIONS 
    
MECHANICAL 
M101   MECHANICAL LEGENDS & NOTES 
M102   MECHANICAL SCHEDULES 
M201   GROUND FLOOR MECHANICAL PLAN 
M202   MECHANICAL RISER DIAGRAM 
M301   MECHANICAL DETAILS    
M302   MECHANICAL DETAILS 
M303   MECHANICAL CONTROLS  
M401   FUEL – OIL SYSTEMS 
 
PLUMBING 
P101    PLUMBING LEGENDS & NOTES 
P102    PLUMBING SCHEDULES 
P200    UNDERFLOOR PLUMBING PLAN 
P201    GROUND FLOOR PLUMBING PLAN 
P202    SITE PLUMBING PLAN 
P301    SANITARY WASTE & VENT RISER DIAGRAMS 
P302    DOMESTIC WATER RISER DIAGRAM 
P303    COMPRESSED AIR & NATURAL GAS RISER DIAGRAM 
P401    PLUMBING DETAILS 
P402    PLUMBING DETAILS 
 
FIRE SPRINKLER 
FP101   FIRE SPRINKLER LEGENDS NOTES – ADD ALT. 5 
FP201   FIRE SPRINKLER PLAN – ADD ALT. 5 
 
ELECTRICAL  
E001    ELECTRICAL ABBREVIATIONS & SYMBOLS 
E101    ELECTRICAL SITE 
E301    ELECTRICAL LEVEL 1  
E400    LIGHTING DETAILS & SCHEDULES 
E401    LIGHTING LEVEL 1 
E501    ELECTRICAL SINGLE LINE & PANELBOARD SCHEDULE  
E502    ELECTRICAL PANELBOARD SCHEDULES 
E503    ELECTRICAL PANELBOARD SCHEDULES 
 
   
 
 

END OF SECTION  
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SECTION 01005                                                                                                 SCHEDULING OF WORK 
 
 
1.  The proposal date for the project Building Construction is scheduled for January 24, 2019.  A Board of 

Regents meeting to determine the award of the construction contract is scheduled for February 14, 2019. 
Contracts are scheduled to be signed on or before March 11, 2019.  Ten days are allowed for the 
successful contractor to obtain the required Performance and Payment Bonds with Insurance Certificates. 
Layout of on site General Construction will start on or before March 11, 2019.  

 
2.      The work under this Contract shall be completed by April 30, 2020.  
 
3.  A Contractor Pre-Proposal Meeting at the (See Legal Notice for location) will be held at 10:00 a.m. on 

Tuesday, January 8, 2019.  
  
 All interested Contractors will have the opportunity to visit the existing site and ask questions.  
 
4.      General Contractor shall make all arrangements within his organization in order to complete the project 

in the specified time allotted and present to the Architect and Owner his schedule of critical materials 
and times for approval that must be kept.  All design submittals, and shop drawings not in the Architect's 
possession within 45 days after contract signing will not be considered, and item causing unnecessary 
delay and will require the Contractor to use double shift jobsite crews to make up time, at his expense, 
until the project is back on schedule. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
END OF SECTION 
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SECTION 01021                                                                                                   CASH ALLOWANCES 
 
1.   GENERAL 
 
        a.          Work included:  To provide adequate budget and bonding to cover items not precisely                 

determined by the Owner prior to bidding, allow within the proposed Contract Sum the amounts 
described below. 

 
        b.    Related Work: 
 
          1.  Documents affecting work of this Section included, but are not necessarily limited to , General 
  Conditions,  Supplementary Conditions, and Sections in Division 1 of  these Specifications. 
          2.    Other provisions concerning Cash Allowances also may be stated in other Sections of these 
  Specifications. 
 
 2.   SPECIFIC CASH ALLOWANCES 
 

a. Contingency:  Provide $75,000.00 in the contract for the “New Facilities Services Maintenance 
Building” for items to be considered during construction. 
 

b. Landscape: Provide $25,000.00 in the contract for providing and installing landscaping and 
irrigation systems, including design.  

 
c. Oncor Electrical Services: Provide $10,000.00 in the contract for cost of new electrical service 

for maintenance building.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  

 
 
 

                                                                       END OF SECTION  
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SECTION 01050                                                                                         FIELD ENGINEERING 
 
1. GENERAL 
 
1.01 REQUIREMENTS INCLUDED 
 

A. Provide and pay for field engineering services required for Project. 
1. Civil, structural, or other professional engineering services specified or required to 

execute Contractor's construction methods. 
B. Owner's Representative will identify existing control points and property line corner stakes if 

  required. 
 
1.02 QUALIFICATIONS OF SURVEYOR OR ENGINEER 
 

Registered professional engineer of the discipline required for the specific service on the Project, 
licensed in the state in which the Project is located. 

 
1.03 SURVEY REFERENCE POINTS 
 

 A. Existing basic horizontal and vertical control points for the Project are those designated on  
 drawings. 

 B. Locate and protect control points prior to stating site work and preserve all permanent reference 
  points during construction. 

1. Make no changes or relocations without prior written notice to Architect. 
2. Report to Architect when any reference point is lost or destroyed or requires relocation 

   because of necessary changes in grades or locations.    
3. Require surveyor to replace Project control points which may be lost or destroyed. 

Establish replacements based on original survey control. 
 
1.04 PROJECT SURVEY REQUIREMENTS  
 

A. Establish lines and levels, locate and lay out by instrumentation and similar appropriate means: 
   1. Site improvements.      
                                 a. Stakes for grading, fill, and topsoil placement. 

b. Utility slopes and invert elevations. 
2. Batter boards for structures.    
3. Building foundation, column locations, and floor levels. 
4. Controlling lines and levels required for mechanical and electrical trades.   

          B.             From time to time, verify layouts by same methods. 
 
1.05  RECORDS 

Maintain a complete, accurate log of all control and survey work as it progresses. 
 
1.06 SUBMITTALS 

A. Submit name and address of Surveyor and Professional Engineer to Owner. 
B. On request of Owner, submit documentation to verify accuracy of field engineering work.   
C. Submit certificate signed by registered engineer or surveyor certifying that elevations and  

             locations of improvements are in conformance, or non-conformance, with Contract Documents.  
END OF SECTION 
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SECTION 01090                                                                                            REFERENCE STANDARDS 
 
1. GENERAL 
 
1.01 REQUIREMENTS INCLUDED   
 

Abbreviations and acronyms used in Contract Documents to identify reference standards. 
 
1.02  QUALITY ASSURANCE 
 

 A. Application:  When a standard is specified by reference, comply with requirements and 
recommendations stated in that standard, except when requirements are modified by the Contract 
Documents or applicable codes establish stricter standards. 

 
 B. Publication Date:  The publication in effect on the date of issue of Contract Documents, except 

when a specific publication date is specified. 
 
1.03 ABBREVIATIONS, NAMES AND ADDRESSES OF ORGANIZATIONS 
 

Obtain copies of referenced standards direct from publication source when needed for proper 
performance of Work, or when required for submittal by Contract Documents. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 END OF SECTION 
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SECTION  01100                                                                          ALTERNATES 
 
 
1. GENERAL: 
 

a. Contractor : state on Proposal Form amount to be deducted and/or added to Base Contract Price, 
unless noted otherwise, for performing following Alternates to Contract, subject to following 
conditions: 

 
b. Deductions/Additions : include any additive or deductive modifications of work or additional 

  work that may be required by reason of acceptance of any alternate. 
 

c. Owner reserves right to reject acceptance of any alternate and accept following alternate so long  
  as there is not overlap in intent of following alternate. 
 

d. Where entire specification sections are part of work to be bid as an Alternate, that section is noted 
in Table of Contents. Specification Sections in which only parts of work of that section are part of 
work to be bid as Alternate are not identified in Table of Contents but that fact is noted in section 
itself, except that no listing or other identification of work in specifications which is part of work to 
be bid as Alternate : in any way limit Contractor's obligation to bid and furnish credits, materials 
and work reasonably and generally understood to be part of work described. 

 
2. ALTERNATES: 
 
Alternate No. 1 Install and provide exterior horizontal prefinished metal wall panels and required framing 

as shown on drawings. 
 

Alternate No. 2 Extend the height of all new wood privacy fence and gates from 6’-0” high to 8’-0” high. 
 

Alternate No. 3 Provide and install covered canopy structure for grounds equipment storage. 
 
Alternate No. 4 Provide and install building canopies on the north and south elevations of the building. 

 
Alternate No. 5 Provide and install a complete wet pipe suppression system. 

 
Alternate No. 6 Provide and install all paving for the south fleet parking area. 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 01152                                                                       APPLICATIONS FOR PAYMENT 
 
1.   REQUIREMENTS INCLUDED: 

 
Submit Applications for Payment to Owner in accord with the schedule established by Conditions of the 
Contract and Agreement Between Owner and Contractor. 

 
2.  RELATED REQUIREMENTS:  
 

a. Agreement Between Owner and Contractor 
 

b. Conditions of the Contract:  Progress Payments, Retainages, and Final Payment. 
 
3.   FORMAT AND DATA REQUIRED:  
 

Submit itemized applications typed on AIA Document G702 - 1992, Application and Certificate for 
Payment and continuation sheets G703 - 1992. 

 
4.   PREPARATION OF APPLICATION FOR EACH PROGRESS PAYMENT:  
 

a. Application Form: 
(1) Fill in required information, including that for Change Orders executed prior to date of 

   submittal of application. 
(2) Fill in summary of dollar values to agree with respective totals indicated on continuation 

   sheets. 
(3) Execute certification with signature of a responsible officer of Contract firm, properly 

 notarized. 
 
  b. Continuation Sheets: 

(1) Fill in total list of all scheduled component items of work with item number and               
                                  scheduled dollar value for each item. 

(2) Fill in dollar value in each column for each scheduled line item when work had been 
   performed or products stored.  Round off values to nearest dollar. 

(3) List each Change Order executed prior to date of submission, at the end of the  
              continuation sheets List by Change Order Number and description, as for an   

original component item of work. 
  (4) Provide continuation sheets separately for each addition.  Coordinate the civil site work 

with Architect to include appropriate amount for each addition.   
 
5.   SUBSTANTIATING DATA FOR PROGRESS PAYMENTS:  
 

a. When the Owner requires substantiating data, Contractor shall submit suitable information with a 
  cover letter identifying: 

 
(1) Project. 
(2)  Application number and date. 
(3) Detailed list of enclosures.    
(4) For stored products:  
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            a. Item number and identification as shown on application. 
b. Description of specific material.  

 
b. Submit one copy of data and cover letter for each copy of application. 

 
6.   PREPARATION OF APPLICATION FOR FINAL PAYMENT:  
 

a. Fill in Application form as specified for progress payments.  
 
7.   SUBMITTAL PROCEDURE:  
 

a. Submit Applications for Payment monthly to Owner based on 95% (ninety-five percent) of the 
value of material delivered and 95% (ninety-five percent) of the value of completed work. Time  
 of payment will be determined in the Agreement between Owner and Contractor. 

 
b. Materials must be delivered 15 days prior to date of billing.                    

      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
END OF SECTION 
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SECTION  01310                                                                                  CONSTRUCTION SCHEDULES 
 
1.      GENERAL 
 
1.01 REQUIREMENTS INCLUDED   
 

A. Promptly after award of the Contract, prepare and submit to Owner estimated construction  
progress schedules for the Work with subschedules of related activities which are essential to its 
progress. 
 

B. Submit revised progress schedules periodically. 
 
1.02 FORM OF SCHEDULES 
 

A. Prepare schedules in the form of a horizontal bar chart. 
1. Provide separate horizontal bar for each trade or operation. 
2.  Horizontal time scale:  Identify the first work day of each week. 
3. Scale and spacing:  To allow space for notations and future revisions.  
 

B. Format of listings:  The chronological order of the start of each item of work. 
 
C. Identification of listings:  By major work activities. 

 
1.03 CONTENT OF SCHEDULES 
 
   A. Construction Progress Schedule: 

1. Show the complete sequence of construction by activity. 
2. Show the dates for the beginning and completion of each major element of  

               construction.   
3. Show projected percentage of completion for each item as of the first day of each 

    month. 
 

   B. Submittals Schedule for Shop Drawings, Product Data and Samples. 
Show: The dates for Contractor's submittals. 

 
1.04 PROGRESS REVISIONS 
 

A. Indicate progress of each activity to date of submission. 
    

B. Show changes occurring since previous submission of schedule: 
1. Major changes in scope. 
2. Activities modified since previous submission. 
3. Revised projections of progress and completion. 
4. Other identifiable changes.  

 
C. Provide a narrative report as needed to define: 

1. Problem areas, anticipated delays and the impact on the schedule. 
2. Corrective action recommended, and its effect. 
3. The effect of changes on schedules of other prime contractors. 
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1.05 SUBMISSIONS 
 
   A. Submit initial schedules within 15 days after award of Contract. 

1. Owner will review schedules and return review copy within 10 days after receipt. 
2. If required, resubmit within 7 days after return of review copy. 
 

B. Submit revised progress schedules with each application for payment. 
 

C. Submit the number of opaque reproductions which the Contractor requires, plus four (4) 
   copies which will be retained by the Owner and Architect. 
 
1.06 DISTRIBUTION  
 

A. Distribute copies of the reviewed schedules to: 
1. Job site file.      
2. Subcontractors     
3. Owner   
    

                      B. Instruct recipients to report promptly to the Contractor in writing, any problems                
                                 anticipated by the projections shown in the schedules. 
 
 
                         
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 01340                                                  SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 
 
1. GENERAL: 
 

a. Submit to the Architect Shop Drawings, Product Data and Samples required by Specification 
  sections. 

 
         b. Prepare and submit a list of required submittals of Shop Drawings, Product Data and Samples.  

Include dates for submission and need dates for each item.  Attached list is to be used as guide 
and is not to be considered as complete. 

 
2. RELATED REQUIREMENTS SPECIFIED ELSEWHERE: 
 

a. General Conditions  
b.  Substitutions and Product Options - Section 01630. 

 
3. SHOP DRAWINGS: 

a. Original Drawings, prepared by Contractor, subcontractor, supplier or distributor, which  
             illustrate some portion of the work, showing fabrication, layout, setting or erection details, 

prepared by a qualified detailer. 
b. Reproduction for submittals:  Black line prints or electronic submittals.  

 
4. PRODUCT DATA: 

a. Manufacturer's standard schematic drawings: 
(1) Modify drawings to delete information which is not applicable to the project. 
(2) Supplement standard information to provide additional information applicable to project. 

b. Manufacturer's catalog sheets, brochures, diagrams, schedules, performance charts, illustrations 
  and other standard descriptive data: 

(1) Clearly mark each copy to identify pertinent materials, products or models. 
(2) Show dimensions and clearances required. 
(3) Show performance characteristics and capacities. 
(4) Show wiring diagrams and controls. 
(5) See Divisions 220000, 230000, and 230000 for additional requirements. 

 
5. SAMPLES: 

Physical examples to illustrate materials, equipment and workmanship, and to establish 
 standards by which completed work is judged. 

 
6. CONTRACTOR RESPONSIBILITIES:  
 

a. Review Shop Drawings, Product Data and Samples prior to submission.  Initial, sign or 
stamp, certifying to review of submittal. 

b. Verify: 
(1) Field measurements.     
(2) Field construction criteria.     
(3) Catalog numbers and similar data. 

c. Coordinate each submittal with requirements of work and of Contract Documents. 
d. Contractor's responsibility for errors and omissions in submittals is not relieved by Architect's 

  review of submittals. 
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e. Contractor's responsibility for deviations in submittals from requirements of Contract Documents 
  is not relieved by Architect's review of submittals, unless Architect/Engineer gives written  
             acceptance of specific deviations. 

f. Notify Architect, in writing at time of submission, of deviations in submittals from requirements 
  of Contract Documents. 

g. Begin no work which describes submittals until return of submittals with Architect's stamp and 
  initials or signature indicating review. 

h. After Architect's and Owner's review, distribute copies. 
 
7. SUBMISSION REQUIREMENTS: 

a. Schedule submissions to Architect at least 30 days before date reviewed submittals will be 
needed, in accordance with approved submittal schedule. 

b. Submit 6 prints or electronic copy of Shop Drawings. 
c. Submit 6 copies or electronic copy of Product Datum.   
d. Submit number of Samples specified in each of specification sections. 
e. Accompany submittals with transmittal letter, containing: 

(1) Date 
(2) Project title and number    
(3) Contractor's name and address 
(4) The number of each Shop Drawing, Product Datum and Sample submitted. 
(5) Notification of deviations from Contract Documents. 

 
8. RE-SUBMISSION REQUIREMENTS: 

a. Shop Drawings: 
(1) Revise initial drawings as required and re-submit as specified for initial submittal. 
(2) Indicate on drawings any changes which have been made, other than those requested by 

   Architect. 
b. Product Data and Samples:  Submit new datum and samples as required for initial submittal. 

 
9. DISTRIBUTION OF SUBMITTALS AFTER REVIEW: 

a. Architect will retain two copies of approved or corrected Shop Drawings and Product Datum.  
  On mechanical and electrical submittals the consulting engineer will retain one additional copy    
                      of related data. 

b. Architect will forward 1 copy of approved or corrected Shop Drawings and Product Datum to 
  Owner. 

c. Architect will return remaining copies to Contractor for Distribution.   
d. Contractor: distribute remaining copies of Shop Drawings and Product Datum which carry 

Architect's stamp, as required for construction, including Contractor's file, job site file, 
subcontractors, suppliers and fabricators. 

 
 
 
 
 
 

END OF SECTION 
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SECTION 01500                                                                                              TEMPORARY FACILITIES 
 
1. TEMPORARY HEAT: 

Provide without extra cost to Owner, temporary heating as required for performance of work and as 
 required for proper protection of work until completion and acceptance of project. 
 
2. TEMPORARY LIGHT, POWER:   

a.  Furnish temporary light, complete with wiring, lamps, and similar equipment as required for 
  completion of work.  Work done without adequate lighting and found to be unsatisfactory will be 
  removed. 
 

b. Owner will for current, for temporary lighting, and electrical power for trades. 
 

c. Contractor shall make necessary arrangement with Power Company and Owner for temporary 
electric service connections therewith and pay costs connected therewith. Do not remove 
temporary electric service connections until new building service is completed and tested. 

 
3. TEMPORARY HOISTS: 

a. Contractor only: install, operate, adequate number of hoists, lifts, personal elevators as required 
for structural and roof work, for his own use and for sub-rental to subcontractors and other 
contractors.  Notice is brought to OSHA requirements concerning this item. 

 
b. Do not construct hoists at such locations as will interfere with or affect work of other contractors; 

  locate them a sufficient distance from exterior walls; provide protection to prevent damage, 
  staining, marring of permanent work. 
 
4. TEMPORARY OFFICES: 

Provide and maintain a 20' x 12' wide watertight office at each job site for use of Architect, Contractor, 
and Sub-contractors.  Maintain office; heat during cold weather and cool during hot weather; maintain 
doors, locks on doors, tables, benches, drawing racks.  Keep complete set of construction documents 
up-to-date with addenda, change orders, etc., for use of Architect on jobsite.  Separate rack from 
Contractor's work desk required f or use of storage of shop drawings and separate contract documents. 

 
5. TEMPORARY TELEPHONE: 

a. Install without extra cost to Owner, job telephone for duration of contract.  Pay for local calls.  
  Party making long distance and toll calls: pay for same.  
 
6. SANITARY FACILITIES FOR WORKMEN: 

a. Contractor: provide and maintain suitable, weathertight, painted, sanitary toilet facilities for 
workmen for entire construction period.  Comply with requirements of applicable health 
authorities and Department of Labor Occupational Safety and Health Standards.  When toilet 
facilities are no longer required, promptly remove from site, disinfect and clean or treat area as 
required.  Existing sewer line may be tapped outside of existing slab area. 

 
  b. Contractor: keep toilet facility swept clean and supplied with toilet tissue at all times. 
 
          c. Owner's facilities within near completed structure: not be used at any time without his written      
                      permission. 
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d. If any new construction surfaces in project other than toilet facilities provided for herein, are 
  soiled at anytime, entire area so soiled : completely removed from project and rebuilt. 
 
7. TEMPORARY WATER SERVICE:    
         a. Water line is available at high school campus.  Connect and provide temporary supply from 

connection point as directed by Owner and maintain and protect it, until completion of project 
and acceptance by Owner.  General Contractor: provide, protect, and maintain an adequate water 
supply for Construction use on project for construction purposes. 

 
b. Owner: pay cost of temporary water used on project. 

 
c. When temporary water lines and meter are no longer required, they: removed by Contractor 

responsible for their installation and any part, or parts, of grounds or buildings disturbed or 
damaged by their removal: restored to original condition. 

 
8. TEMPORARY STAIRS, LADDERS, RAMPS, RUNWAYS AND ENCLOSURES: 

Furnish, maintain, equipment such as temporary stairs, ladders, ramps, scaffolds, runways, derricks, 
chutes, and like, as required for proper execution of work by trades.  Such apparatus equipment, 
construction: as per labor laws, other state and local laws applicable thereto. 

 
9. REMOVAL OF TEMPORARY WORK: 

Remove temporary work from premises, on or before completion of work. 
 
10. TEMPORARY OR TRIAL USAGE: 

a. Temporary or trial usage by Owner or any mechanical device, machinery, apparatus, equipment, 
or any work or materials supplied under contract before final completion and written acceptance 
of same by Architect: not be construed as evidence of Architect's acceptance of same. 

 
b. If Contractor so elects, he may, without extra cost to Owner, place approved persons to make 

  trial usage. Make such trial under Architect's supervision. 
 
11. PERMANENT UTILITY CONNECTIONS AND SERVICE: 

a. Application to appropriate utility company for permanent gas, water, telephone and electrical 
service will be accomplished by Owner. Written notification through Architect will be made by 
one week prior to needed connections. 

 
b. Street crossing costs, taps, permits, meters, etc., to be paid for by Contractor. 

 
c. Charges to Utilities in form of consumed service prior to acceptance and/or occupancy:  

              paid by Owner.  
 

d. Utilities connections: made by this Contractor to existing mains. 
 
12. PROTECTION OF THE WORK:    
          a. Contractor: at all times, provide protection against weather, so as to maintain work, materials, 

apparatus, and fixtures free from injury or damages.  At end of day's work, new work likely to be 
damaged: covered or otherwise protected as required. 

 
b. Wet work : not be performed when temperature is below 40 F. or is likely to go below 40 F., 

within ensuing 48 hours, except when sufficient protective heat is provided and Architect's  
 approval in writing is obtained. 
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c. Construct and maintain necessary temporary drainage and do pumping necessary to keep  
              excavations and floors, pits, and trenches free of water from whatever source. 
 

d. If low temperatures make it impossible to continue operations safely in spite of cold weather 
precautions, contractor: cease work and: so notify Architect. Open fires are not permitted within 
the building enclosure. 

 
e. Climatic Conditions:  When so ordered by Architect, Contractor: suspend any work that may       
       be subject to damage by climatic conditions. 

 
f. Snow, ice:  Remove snow, ice as necessary for safe and proper execution of work. 

 
13. TEMPORARY JOB-SITE PROTECTION:  

a. Provide temporary fences at or near limits of construction limit lines as indicated to prevent 
unauthorized or accidental access to job site.  Immediate building site as indicated: enclosed with 
a 6'- 0" "Hog Wire" fence.  Fence post: 4 x 4 at 6'- 0" o.c.  Access to site: by gates of same height 
as fence.  Each gate: closed and LOCKED at all times when construction operations are not in 
progress.  6'- 0" chain link wire fence with 1-5/8" O.D. pipe at 6'- 0" o.c. with posts at corners 
and gates set in concrete: considered equal to "Hog Wire" fence. 

 
b. Provide other enclosures, barricades or other security and safety measures as may be required by 

laws and regulations or as necessary to protect work and prevent unauthorized access to work by 
any person. When building is fully enclosed, provide construction locks at doors, doors: locked at 
close of each day's work. 

 
 14. MISCELLANEOUS SAFETY REQUIREMENTS: 

a. Comply with applicable laws and regulations concerning safety requirements. 
 

b. Guard Lights.  Provide, maintain guard lights at barricades, obstructions in streets, roads or 
sidewalks, at trenches or pits adjacent to public or roads. 

 
c. Fire.  Obtain inspection of premises by local protection authority.  Provide and maintain 

equipment, signs; enforce regulations recommended and/or required by regulating authority. 
 
 
 
 
 
 
                                       END OF SECTION 
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SECTION 01580                       BULLETIN BOARD, PROJECT SIGN, AND PROJECT SAFETY SIGN 
 
 
1. GENERAL: 

 
See referenced note in SECTION:  SPECIAL CONDITIONS, paragraph 1. 

 
2. SCOPE:   

 
a. This section covers project sign completely. 

 
b. Immediately upon beginning of work under this contract, Contractor : accomplish work covered 

  under this section of specifications.  Locations of project sign,: as determined by Architect. 
 
 3. PROJECT SIGN: 
 

a. Contractor shall erect one painted job sign, 4'- 0" high x 8'- 0" wide and mounted on 4 x 
4's with top at least 8'- 0" above grade.   

 
b. Owner : approve sign color, lettering, and location of one 8'- 0" wide by 4'- 0" high job 

sign.  
 

c. Separate signs or advertisements : not permitted. 
 

d. Bulletin Board for required government notices : attached to side of office and glass 
   covered as required. 
 
  
  
  
  
  
  
 
  
 
 
 
 
   
  

END OF SECTION 
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SECTION  01620                                                                             STORAGE AND PROTECTION 
 
1. GENERAL 
 
1.01 REQUIREMENTS INCLUDED  

 
Provide secure storage and protection for products to be incorporated into the work and maintenance and 

 protection for products after installation and until completion of the Work. 
 
1.02 STORAGE 
 

A. Store Products immediately on delivery and protect until installed in the Work. 
Store in accord with manufacturer's instructions with seals and labels intact 
and legible.  

 
B. Store products subject to damage by elements in substantial weathertight enclosures. 

1. Maintain temperatures within ranges required by manufacturer's instructions. 
2. Provide humidity control for sensitive products as required by manufacturer's 

instructions. 
3. Store unpacked products on shelves, in bins, or in neat piles accessible for inspection.  

 
C. Exterior Storage: 

1. Provide substantial platforms, blocking, or skids to support fabricated products above 
ground; prevent soiling or staining. Cover products subject to discoloration or 
deterioration from exposure to the elements with impervious sheet coverings.  Provide 
adequate ventilation to avoid condensation. 

 
2. Store loose granular materials on solid surfaces such as paved areas, or provide plywood 

   or sheet materials to prevent mixing with foreign matter. 
a. Provide surface drainage to prevent flow or ponding of rainwater. 
b. Prevent mixing of refuse or chemically injurious materials or liquids.  

 
D. Arrange storage in a manner to provide easy access for inspection. 

 
1.03 MAINTENANCE OF STORAGE 
 
 A. Maintain periodic system of inspection of stored products on scheduled basis to assure  
  that: 

  1. State of storage facilities is adequate to provide required conditions. 
2. Required environmental conditions are maintained on continuing basis. 
3. Surfaces of products exposed to elements are not adversely affected.     

                          Any weathering of products, coatings, and finishes is acceptable under                   
                                              requirements of Contract Documents. 
   

B. Mechanical and electrical equipment, which requires servicing during long term storage shall       
                      have complete manufacturer's instructions for servicing accompanying each item with notice of 
  enclosed instructions shown on exterior of package. 

 1. Comply with manufacturer's instructions on scheduled basis. 
 2. Space heaters, which are part of electrical equipment, shall be connected and 

operated continuously until equipment is placed in service. 
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1.04 PROTECTION AFTER INSTALLATION   
 

A. Provide protection of installed products to prevent damage from subsequent operations.  Remove 
  when no longer needed prior to completion of Work.  
 

B. Control traffic to prevent damage to equipment and surfaces.  
 

C. Provide coverings to protect finished surfaces from damage. 
1. Cover projections, wall corners, and jambs, sills, and soffits of openings 

in areas used for traffic and for passage of products in subsequent work. 
2. Protect finished floors and stairs from dirt and damage: 

a. In areas subject to foot traffic, secure heavy paper, sheet goods, or other materials 
    in place.  

b. For movement of heavy products, lay planking or similar materials in place. 
c. For storage of products, lay tight wood sheathing in place. 
d. Cover walls and floor of elevator doors, used by construction personnel.  

 
D. Waterproofed and roofing surfaces. 

1. Prohibit use of surfaces for traffic of any kind and for storage of any products. 
2. When some activity must take place in order to carry out the Contract, obtain 

    recommendations of installer for protection of surface. 
a. Install recommended protection; remove on completion of that activity. 
b. Restrict use of adjacent unprotected areas. 

 
1.05 OFF-SITE STORAGE 
 

Any off-site storage by the Contractor of material for which payment is requested shall be as follows: 
1. Located in a bonded warehouse.   
2. Be insured for the full value of the material and approved by Bonding Company.  
3. Have a listing of inventory, itemized and listing all quantities and descriptions, checked and 

  certified by the Contractor requesting the payment. 
4. No payment for off-site storage will be allowed unless the above is complied with. 

 
1.06 CONTRACTOR RESPONSIBILITY 
 

Each Contractor shall be held responsible (even after payment has been made by the Owner to the 
Contractor) for all materials stored on the site or incorporated in the structure against theft, acts of 
vandalism, or any other act that is not protected or covered by any insurance that is in force.  It shall be 
the responsibility of the Contractor to deliver to the Owner a completely new and finished piece of 
construction work upon final payment. 

 
 The Owner assumes no responsibility for stored material.  

 
 
 
 

END OF SECTION 
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SECTION 01630                                                             SUBSTITUTIONS AND PRODUCT OPTIONS 
 
1. GENERAL: 

See General Conditions.  
 
2. RELATED REQUIREMENTS SPECIFIED ELSEWHERE: 

See Shop Drawings, Product Data & Samples.  
 
3. PRODUCT LIST: 

a. Within 30 days after date of each subcontract, submit to Architect 5 copies of complete list of 
  products and materials which are proposed for installation. 

b. Prepare list on basis of each specification section. 
c. For products specified under reference standards, include with listing of each product: 

(1) Name and address of manufacturer. 
(2) Trade name. 
(3) Model or catalog designation. 
(4) Manufacturer's data, including performance and test data, reference standards. 

 
4. CONTRACTOR'S OPTIONS: 

a. For products specified only by reference standards, select any product meeting standards, by any 
  manufacturer. 

b. For products specified by naming several products or manufacturers, Architect may select any 
product and manufacturer named. 

 c. For substitution of products specified by naming only one product and manufacturer or to  
             establish a quality standard, the Contractor : submit request for substitution as specified below. 
 
5. STANDARDS FOR SUBSTITUTIONS:   
          a. During Bidding, Architect will consider written requests from Proposers and manufacturers for 

substitutions.  Such requests must be received at least 7 days prior to Proposal Date.  Requests 
received after that time will not be considered.  Approval of proposed substitutions will be set 
forth in an Addendum or letter of approval.  Requests for substitutions : include data listed 
below. 

b. Within 30 days after date of Contract, Architect will consider formal requests from Contractor     
                      for substitutions of products in place of those specified. 

c. Submit 2 copies of request for substitution.  Include in substitution: 
(1) Complete data substantiating compliance of proposed substitution with Contract  

  Documents. 
(2) For products:  
       
            a.          Product identification, including manufacturer's name and address. 

b. Manufacturer's literature, including product description, performance and test data 
    and reference standards. 

c. Samples, if applicable. 
d. Name and address of similar projects on which product was used and date of 

    installation. 
(3) For construction methods:     
            a. Detailed written descriptions of proposed method. 

b. Complete drawings illustrating methods or revisions. 
(4) Itemized comparison of proposed substitution with product or method specified. 
 
(5) Data relating to changes in construction schedule. 
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 d. In making request for substitution, Bidder/Contractor represents: 
(1) He has personally investigated proposed product or method and determined that it is         

                                  equal or superior in all respects to that specified. 
(2) He will provide same guarantee for substitution as for product or method specified. 
(3) He will coordinate installation of accepted substitution into work making such changes as 

   may be required for work to be complete in all respects. 
(4) He waives all claims for additional costs related to substitution which subsequently  

   become apparent. 
e. Substitutions will not be considered if: 

(1) They are indicated or implied on Shop Drawings or Product Data submittals without 
   formal request submitted in accordance with Article 5 of this Section. 

(2) Acceptance will require substantial revision of Contract Documents.  
          f. If substitution is not approved or accepted, Contractor : furnish specified product. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 END OF SECTION 
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SECTION 022810                                                                                                           TERMITE CONTROL 
 
1. GENERAL: 

 
See referenced note in SECTION:  SPECIAL CONDITIONS, paragraph 1. 

 
2. WORK INCLUDED: 

 
Work to be performed under this section of Specifications : include poisoning of soil within new building 
designated on Plans, beneath slab, prior to final pouring, and treatment of  building perimeter as specified herein, 
and treatment outside of building for a distance not to exceed 1'-0". 

 
3. RELATED WORK SPECIFIED ELSEWHERE: 
 

A. Placement of fill and backfill:  SECTION:  EXCAVATING, FILLING AND BACKFILL   
B. Concrete work:  SECTION:  CONCRETE. 

 
4. QUALITY ASSURANCE: 
 

A. Qualifications:  Applicator for soil poisoning work : have equipment, experience, facilities, and personnel 
of sufficient quantity and quality to assure performance of work in timely fashion and in manner that will 
produce specified results and : registered and licensed in accordance with regulations of State of Texas. 

B.   Testing: 
(1) Samples : taken by Architects/Engineer's representative and analyzed by independent testing 

laboratory approved by Architect and paid for by Contract or in accordance with GENERAL AND 
SPECIAL CONDITIONS. 

   (2) Test on sample of one quart of working solution for each 10,000 square feet of treated area.  
(3) Areas : retreated if test results average is less than 90% of listed minimum concentration.  

   
C. Submittals:  Submit to the Architect 1 label of material (soil poisoning chemical) that will be used. 

 
5. MATERIALS: 
 

Termidor by BASF or approved equal. 
 
6. TIME OF APPLICATION: 
 

A. Do not begin soil poisoning work until preparations for slab placement have been completed and prior to 
placement of vapor barrier. 

B. Do not apply soil poison when surface water is present or soil is excessively wet. 
 
7. LOCATION:  
 

Apply soil treatment to areas beneath building concrete floor slabs on grade or fill, and along interior sides of 
foundation walls and grade beams.  Where exterior is abutted by concrete slabs, asphalt paving or other permanent 
surfacing, treat exterior sides of foundation walls and grade beams as specified for interior sides of walls.  After 
vapor barrier installation, inspect and retreat any disturbed subgrades. 

 
8. RATE OF APPLICATION: 
 

Follow specifically the Manufacturer's requirements on the label. 
 
 
 

 
9. GUARANTEE: 
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A. Upon completion of soil treatment, and as condition of final acceptance, furnish Owner written 5-year 

guarantee against defects from termites. 
B. Guarantee : state that application was  made at concentration, rates and methods, which comply with these 

Specifications. 
C. At end of five-year period Owner : offered renewable guarantee on year-to-year basis, at Owner's option, at 

agreed upon annual fee. 
D. If subterranean termite activity exists at any portion of new construction treated during one year guarantee 

period, Contractor : promptly, and without expense to Owner, re-treat soil at building perimeters by 
drilling 1/2" holes, 2'- 0" deep at 16" on center and forcibly inject holes with 1/4 of quantity of material 
originally treated with, using same means as originally specified herein.  

E. If termite activity is found to exist at any  portion of new construction treated after one year guarantee 
period, Contractor : re-treat soil at location where activity exists with same quantity of material originally 
treated, using same means as originally specified herein, as part of  5 year original guarantee. 

F. Guarantee : non-cancelable by parties to contract except by Owner . 
G. Draw guarantee in favor of Owner and submit sample form of guarantee to Architect 

for approval before beginning work. 
 
10. RE-TREATMENT: 
 

Chemicals used in re-treatment must be previously certified as to type of chemical and rate of concentration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 033000               CAST-IN-PLACE CONCRETE  
  
PART 1 - GENERAL  
  
1.1   SCOPE  
 

A. Furnish all labor, materials, services and equipment required to install the Cast in Place 
Concrete, including:  

  
1. Cast-in-place concrete complete, including concrete and reinforcing in drilled piers 

and bases for mechanical equipment.  
2. Expansion joint filler strips and sealers  
3. Forms, ties and shoring  
4. Reinforcement, complete  
5. Finishing, curing and protecting concrete.  
6. Shop drawings  

  
1.2  CODES AND STANDARDS  
  

A. Comply with the provisions of the following coeds, specifications and standards, except as 
otherwise specified or shown:  

  
1. ACI 304 “Recommended Practice for Measuring, Mixing, Transporting and 

Placing Concrete.”  
2. ACI 305 “Hot Weather Concreting.”  
3. ACI 306 “Cold Weather Concreting.”  
4. ACI 315 “Details and Detailing of Concrete Reinforcement.”   
5. ACI 318 “Building Code Requirements for Reinforced Concrete.”  
6. ACI 347 "Recommended Practice for Concrete Formwork."  
7. CRSI “Manual of Standard Practice.”  
8. CRSI “Placing Reinforcing Bars.”  

  
1.3  SUBMITTALS  
  

A. General: Approval of drawings will only cover the general scheme, design and character 
of details, but not checking of dimensions or quantities. Contractor shall be responsible for 
omissions and errors and conformity with the contract documents and specifications. 
Submit four copies of submittals for review by the engineer, unless otherwise noted in the 
general conditions.  

  
B. Shop Drawings – Submit the following shop drawings to the Owner.  
  

1. Reinforcement placement – including all dowels, corner bars and other 
miscellaneous rebar.  Include clear indication of reinforcement splice lengths and 
splice locations.  

2. Curing compound, evaporative reducer, floor hardener, leveling compound and 
waterstops.  

3. Void boxes and backfill retainers.  
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4. Construction joint locations.  
5. Pan joists formwork.  

  
C. Concrete Mix Designs - The concrete plant shall submit mix designs for approval. Provide 

sieve analysis of each type of aggregate used in the concrete mix. Each design submittal 
shall include data sheets on all admixtures proposed for the mix.   

   
1. Any statements or letters from the concrete plant which state that they will not guarantee 

strengths according to the ACI 318 code will not be allowed or accepted. The 
cement contents are a minimum.  If the concrete plant must increase the cement or 
otherwise modify the mix to achieve a mix which they will warranty, they shall 
coordinate this with the engineer and obtain his approval prior to submitting the 
mix design.  

  
PART 2 - PRODUCTS  
  
2.1     MATERIALS  
  

A. CONCRETE MATERIALS  
  

1. Portland cement - ASTM C-150, Type 1  
2. Aggregates - ASTM C-33.  Coarse aggregate, crushed limestone or equal, 

maximum size 1 1/2" for grade beam and piers; 1” for slabs. No sieve percentage 
shall vary more than 20% from an adjacent sieve.  
a.  Provide an optimized aggregate combination for all exposed concrete 

floors.  
3. Admixtures - no admixtures will be allowed unless approved by the Engineer. Refer to 

the plans for specific requirements for admixtures for each classification of use.  
a. Air entraining admixture - ASTM C-260  
b. Mid Range Water Reducer – ASTM C-494, Type A or F  

1) Do not use air entrainment over 3% with lignin type water reducing 
admixtures in any slab to receive a hard toweled finish.  

4.  Water - clean, fresh and drinkable, free from oil and injurious amounts of vegetable 
matter, alkalis or other impurities.  

  
B. REINFORCEMENT MATERIALS  

  
1. Reinforcing Steel Bars - newly rolled, domestic billet steel conforming to ASTM 

A615, Grade 60.  
2. Reinforcing Wire – ASTM A-82  
3. Deformed Bar Anchors – ASTM A-496  
4. Headed Concrete Anchors – ASTM A-108  
5. Fiber Reinforcement - 100% virgin polypropylene, MD Graded, fibers containing 

no reprocessed olefin materials and specifically manufactured for use as concrete 
secondary reinforcement.   

6. Concrete bar supports, chairs, spacers, etc. required for support of reinforcing, shall 
be equal to the Dayton/Richmond types listed below. Maximum spacing shall be 
48 inches on center, each way.    
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a. Under Footings: Bottom Reinforcement:  R21 – 3” high with round base.  
b. Under Slab over Fill:   R20 – With round base and height to have 1 ¼” 

cover on top.  
   

C. CURING MATERIALS:  
  

1. Polyethylene Sheeting - Commercial Standard CS 238, white, not less than 6 mil 
nominal thickness, meeting water retention requirements of ASTM C171.  This 
may be not be used in exposed concrete areas.  

2. Membrane Curing Compound - ASTM C-309, Type 1, compatible with resilient 
floor coverings.  

    
D. FORMS:  

  
1. Wood forms for unexposed concrete surfaces-No. 2 common Southern Yellow  

Pine lumber or other materials of equal qualifications of sufficient thickness to be 
capable of sustaining the loads to be imposed thereon, dressed to uniformly smooth 
contact surfaces.  

2. Forms for exposed concrete surfaces -- Commercial Standard Douglas fir, moisture 
resistant, concrete form plywood, with one smooth face, or steel. a.  
 Concrete Columns – steel or fiberglass  

3. Form ties for exposed surfaces - Manufactured to allow a positive breakback of not 
less than one inch inside the concrete surface.  Ties shall be equipped with a plastic 
cone of not less than 5/8" diameter and one inch long which will completely cover 
the hole and prevent the leakage of any mortar.  

4. Form Release Agents - Form release agents shall not stain or cause imperfections 
on concrete surfaces.  All form release agents shall be paint compatible.  

5. Void Boxes (Fiber-board forms) – Void boxes shall be equal to those manufactured 
by Surevoid Products, inc. of Fort Worth, Texas.  The boxes shall be capable of 
sustaining a load of 1000 pounds per square foot, shall have an interior uniform 
cellular configuration, shall be rectangular in shape, and shall be coated, not 
impregnated, with moisture resistant compound.  Refer to the plans for the depth 
of the boxes.  Archvoid pier void pieces or pier voids shall be installed at the piers 
under the grade beams. Trapezoidal void boxes are prohibited.  

6. Soil Retainer Boards   
a. Foam Board Panels:  Styrofoam Brand Square Edge Rigid Insulation as 

manufactured by Dow Chemical Co. and distributed locally by Cain's 
Builders Supply (817 581-1344).  Retainer boards shall have a flexural 
strength of 50 psi (ASTM C 203), shear strength of 35 psi (ASTM D 393), 
compressive strength of 25 psi (ASTM D 1621) and a tensile strength of 
50 psi (ASTM D 1623), supplied in 1" = 4"-6" void forms,  1½" = 8" forms, 
or 2" = 10"-12" forms thickness.  

b. Plastic Boards: Motzblock, as manufactured by M&M Construction 
Specialties (800.937.9493). Retainer boards shall be a cambered, ribbed 
and made of high density polyethylene.  Retainer boards shall have 
superior strength to resist lateral loads applied by compacted soil, be 
impact resistant and capable of being exposed to moisture without 
deterioration.   
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c. Fluted Polypropylene Board – white, 13mm thick, high density 
polypropylene board with a cellular profile as distributed by SureVoid 
Products, Inc. of Fort Worth, Texas.  

  
E. ACCESSORY MATERIALS  

  
 1.  Non-shrink Grout – ASTM C1107, Grades B or C  
 a.  Masterflow 713 Plus, Non-Shrink Grout, or approved equal.  
 2.  Vapor Retarder –   
 a.  Typical floor slab: 10 mil, ASTM E-1745, Class A or better.  

1) Stego Wrap by Stego  Industries, LLC.  
2) Vapor Block by Raven Industries.  
3) Perminator by W.R. Meadows.  

 b.  Wood Flooring: 15 mil, ASTM E-1745, Class A or better.  
1) Stego Wrap by Stego Industries, LLC.  
2) Vapor Block by Raven Industries.  
3) Perminator by W.R. Meadows.  

c.          Specialty Flooring: Remolded Membrane Vapor Seal by W.R.  
Meadows, or approved equal conforming to ASTM E-1993.  

3. Waterstops - Greenstreak Style 732, or approved equal.   
4. Expansion joint fillers -- Sponge rubber conforming to ASTM D-1752.  
5. Evaporation Reducer: - Confilm by Degussa Admixtures, or approved equal.  
6. Concrete Sealers, Hardeners and Coatings:  

 a.  Exposed concrete floors with light traffic:  
1) Lapidolith by Sonneborn  
2) Super Rez-Seal by Euclid  

7. Bonding Agent – SikaDur 32 by Sika Corporation, or approved equal, two-part, 
100% solids epoxy conforming to ASTM C-881.  

8. Leveling Compound:  
a. At sloped surfaces up to 3 inches deep, and exposed surfaces: Ardex SDT, 

or approved equal.  
b. To level uneven floor surfaces that receive a floor covering: Ardex K-15, 

or approved equal  
  
PART 3 - EXECUTION  
  
3.1   GRADE CONTROL  

A. Establish and maintain lines and grades for concrete items. Construct concrete items to the 
shapes, dimensions and elevations indicated.  

  
3.2   SUBGRADE PREPARATION 

A. Rough grading will have been completed.  Complete any fine grading operations to prepare 
subgrades.  

 
 
  
3.3   VAPOR RETARDER MEMBRANE  
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A. General - Start membrane under perimeter grade beam and over subgrade.  All joints and 
seams, lateral and butt, shall be overlapped 6 inches and taped using the manufacturer’s 
recommended tape system. All penetrations must be sealed using specified membrane and 
tape.  Any area damaged after installation shall be repaired using manufacturer’s product 
and tape.  Cover any damage by a minimum overlap of 6 inches in all directions and tape 
carefully around entire perimeter of repair.  

  
B. Provide a 10 mil vapor retarder under all interior slabs-on-grade except as noted below.  

  
1. Wood Floors: Provide a 15 mil vapor retarder under all wood flooring.  
2. Specialty Flooring: Provide a Premoulded Membrane Vapor Seal under specialty 

flooring where noted on the drawings.  
  
3.4   FORMWORK  

A. General - Do not use earth cuts as forms for vertical surfaces.  Design and engineering of 
formwork is the responsibility of the Contractor.  Design formwork for loads and lateral 
pressures outlined in Part 3, Section 102 of ACI 347 “Recommended Practice for Concrete 
Formwork."  Camber formwork to compensate for anticipated deflections due to weight 
and pressure of fresh concrete.  Provide positive means of adjustment of shores and struts.  
Take up settlement during concrete placing operations.  Provide temporary openings at 
base of column forms and wall forms and at other points where necessary to facilitate 
cleaning and observation immediately before depositing concrete. Build into forms the 
required inserts, pipe sleeves, bolts and other equipment as approved by the structural 
engineer.  

  
B. Preparation of form surfaces - Forms must be tight to prevent leakage of grout or cement 

paste.  Board forms having joints opened by shrinkage shall be swelled until closed by 
wetting before concrete is placed.  Seal plywood and other wood surfaces not subject to 
shrinkage against absorption of moisture by field-applied non-absorptive liner.  Steel forms 
shall be coated to prevent bond with concrete, apply coating prior to placing of reinforcing 
steel.  

  
C. Construct formwork so that concrete surfaces will conform to the following tolerances:  

  
1. Variations from plumb in lines and surfaces and walls: ¼” in per 10 foot of 

distance, but not more than 1”.  
2. Variations of distance between columns and beams: ¼” per 10 foot of distance, but 

not more than ½” in any one bay, and not more than 1” total variation.  
3. Variation from position of linear building lines from established position in plans, 

but not more than 1”.  
4. Variation in sizes and locations of sleeves and floor openings: (-) ¼” and (+) ½”.  
5. Variation in cross-sectional dimensions of columns and beams and the thickness 

of slabs: (-) ¼” and (+) ½”.  
  

D. All grade beams shall be formed using form ties and wales.  Wire may not be substituted 
for ties and 2x12’s are not acceptable to form grade beams.  
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E. No piping or conduits shall be installed in any concrete without the prior written approval 
of the engineer. If approved, piping or conduits shall be located in the middle of the slab 
and shall not exceed one inch in outer diameter.  

  
F. Void Boxes - Void boxes shall be installed to minimize all locations which concrete could 

penetrate the void space during placement.  Tape all ends of boxes and all joints between 
boxes shall be snug or covered with masonite or taped as required to prevent concrete from 
entering the void space. Any boxes damaged by moisture shall be replaced prior to placing 
concrete. Any gaps between void boxes shall be covered with cardboard bridging. Any 
gaps between piers and archvoids shall be filled with a material to be approved by the 
Engineer. Do not use poly on top or bottom of boxes or wrap the boxes in poly.  Cover all 
boxes under the slab with ¼” masonite.  

  
3.5   PLACING REINFORCEMENT  

A. General - Metal reinforcement shall be free from loose flaky rust, mud, oil or other coatings 
that will reduce bond.  Thickness of concrete cover shall be in accordance with Chapter 7, 
ACI 318 “Building Code Requirements for Reinforced Concrete.”  Welding of 
reinforcement shall not be permitted.  

  
B. Bar placing - Support and wire bars together to prevent displacement beyond the following 

tolerances:  
  

1. Concrete cover to formed surfaces: +/- 1/4".  
2. Minimum spacing between bars:  +/- 1/4".  
3. Top bars in slabs and beams:  

a. Members 8" deep or less: +/- 1/4".  
b. Members more than 8" but not over 2 feet deep: +/- 1/2".  

4. Crosswise of members space evenly within 2".  
5. Lengthwise of members: +/- 2".  
6. Move bars as necessary to avoid interference with other reinforcing steel, conduits 

or embedded items.  If bars are moved to exceed above tolerances, resulting 
arrangements of bars must be approved by the Engineer.  

  
3.6   CONSTRUCTION JOINTS  

A. General - Locate construction joints in concrete as indicated.  Construction joints not shown 
on the construction documents shall be made and located to least impair the strength of the 
structure.  Joint locations shall be approved by the engineer. The surface of all joints shall 
be thoroughly cleaned and all laitance removed prior to placing the adjoining concrete.  
Reinforcing steel and wire mesh shall be continued across all joints, unless detailed 
otherwise.  Provide longitudinal keys at least 1 1/2" deep in wall joints.  

  
B. Waterstops – Install Waterstops in joints where shown on drawings, and at all other joints 

located below grade. Make joints at the ends and intersections of pieces as recommended 
by the manufacturer to develop water tightness.  

  
C. Fill all saw cuts in concrete slabs with approved Sawcut Joint Filler.  

  
3.7   CONCRETE PLACEMENT  
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A. Proportioning and Design of Concrete Mixes – Refer to the drawings for the required 28 
day concrete compressive strength, minimum cement content, required air content and 
required slump.   

  
1. Measuring ingredients for concrete - Measure ingredients for concrete separately for 

each batch, by weight, except that water may be by weight or volume.  Mix and 
transport ready-mix concrete in accordance with ASTM C94 "Specifications for 
Ready-Mixed Concrete" (Alternate No. 1).  

  
B. Fibrous Reinforcement – Add fibrous concrete reinforcement to concrete materials at the 

time the concrete is batched in amounts conforming to the approved submittals, and ASTM 
C-116. Mix concrete for the uniform distribution of the fibers.  

  
C. Preparation before placing concrete -- Remove hardened concrete and foreign material 

from conveying equipment.  Formwork must be complete, installed with ice and excess 
water removed.  Reinforcement must be secured in place.  Expansion joint material, 
anchors and other embedded items in position.  Sprinkle subgrades sufficiently to eliminate 
suction.  Seal extremely porous subgrades in an approved manner.  Completely clean forms 
of foreign matter immediately prior to placing concrete.  

  
  
D. Weather Conditions:  

  
1. Protection - Do not place concrete during rain, sleet or snow unless adequate 

protection is provided and approval by the engineer is obtained.  
2. Cold Weather - In cold weather, concrete placement shall conform to the provisions 

ACI 306 “Cold Weather Concreting."  Do not place concrete when the temperature 
is forecast to be 32 degrees or below for the next 72 hours.  

3. Hot Weather - If the air temperature is greater than 90 degrees or the concrete 
temperature greater than 85 degrees, use hot weather concreting procedures in 
conformance to ACI 305 “Hot Weather Concreting," and as approved by the 
engineer.  The contractor may submit his preferred procedure, but all procedures 
must be approved by the engineer.  These procedures may include but the 
following:  
a. Placing the concrete in the early morning hours.  
b. The use of evaporation reducer (see below).  
c. The use of misting as a curing method.  
d. The use of wet blankets as a curing method.  
e. The modification of the concrete mix to add a retarder (not the preferred 

method and will be approved only under special conditions).  
  

E. Concrete slump - Do not place concrete when its plasticity, as measured by slump tests, is 
different from those listed in the drawings.  Any concrete which comes to the jobsite other 
than these slumps will be rejected. Do not add water to the concrete on the jobsite without 
the approval of the engineer or the testing laboratory.  
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F. Deposit concrete as close as practical to its final destination to avoid segregation due to 
rehandling or flowing. Do not subject the concrete to any procedure that will cause 
segregation.  Vibrators shall not be used to transport concrete.  

  
G. Deposit concrete continuously, or in layers of such thickness that no concrete will be 

deposited on concrete that has hardened sufficiently to cause the formation of seams or 
cold joints. Placement shall be at a rate such that the concrete being intergraded with the 
fresh concrete is still plastic.   

  
H. Consolidate all concrete by mechanical vibration supplemented by spading, tamping and 

rodding to secure a dense, homogeneous mass, thoroughly worked around reinforcement, 
embedded items and into the corners of the formwork. Where concrete is placed in layers, 
vibrators shall be extended into the layer below.  

  
3.8   FINISHING CONCRETE SLAB SURFACES   

A. General - For all horizontal slab surfaces, all bull floating shall be done before bleeding 
occurs.  Use wooden floats and trowels on non-air entrained concrete.  Use magnesium 
floats and trowels on air entrained concrete.  Use a darby at all edges of slabs.  No troweling 
is to be done until after bleeding is complete.  Do not use a fresno before bleeding is 
complete.  Use mechanical trowel from left to right only.  No jitterbugging will be allowed. 
Level the surface to a tolerance of 1/8” in ten feet when tested with a ten foot long straight 
edge.  

  
B. Brush Finish:  

  
 1.  Location:  a. all exterior concrete  
         b. all interior slabs that will receive ceramic tile or brick pavers   

2.    Method of finishing - Steel trowel smooth.  Brush the surface immediately after 
troweling with a soft bristle broom to create a uniformly textured, non-skid surface. 
Brush lines shall be parallel to the direction of the slope.  

  
C. Trowel finish:  

  
1. Location - all interior slabs and interior face of precast panels.  
2. Method of finishing - Steel trowel smooth with mechanical trowel.  

  
D. Evaporation Reducer - Use an approved evaporation reducer after each finishing operation 

on the cast in place concrete floor slab unless the conditions do not require its use.  Prior 
approval from the engineer must be obtained to omit the use of this product.  

  
E. Concrete Hardener - Provide a hardener on all interior exposed concrete surfaces.  Apply 

in accordance with manufacturers recommendations.  
  
F. Special Coating Areas – Refer to the drawings for the exposed concrete slab areas that shall 

receive the Special Coating. Slabs shall be sealed by first etching the surface with an acid 
etcher, and then applying two coats of clear epoxy.  The contractor shall submit to the 
Engineer for approval the manufacturer of the sealer and the method of application.  If 
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there is any doubt that the method the contractor wishes to use, then it must be submitted 
prior to bidding.  

  
3.9   CURING AND PROTECTION  

A. General - Protect freshly deposited concrete from premature drying and excessively hot or 
cold temperatures, and maintain without drying at a relatively constant temperature for the 
required period of time.  Curing shall immediately follow finishing operations.  

  
B. Membrane Curing Compound - Cure all concrete slabs with a one coat application of 

membrane curing compound.  Minimum coverage rate of 400 square feet to the gallon. 
Apply strictly in conformity with manufacturer's recommendations.  Curing compound 
shall be compatible with the sealer used on the concrete.  

  
C. Temperature:  

  
1. Cold Weather - When mean daily temperature of atmosphere is less than 40 degrees 

F.,  maintain temperature of concrete between 50 and 70 degrees F. for the required 
curing period.  When necessary, make arrangements for heating, covering, 
insulating, or housing in advance of placement.  Arrangements shall be adequate 
to maintain required temperature and moisture conditions.  Do not place concrete 
when the temperature is forecast to be 32 degrees or below for the next 72 hours.  

2. Hot Weather - If the air temperature is greater than 90 degrees or the concrete 
temperature greater than 85 degrees, hot weather concreting procedures shall be 
used as approved by the engineer.  The contractor shall submit a procedure to the 
engineer for approval.  Refer to section 3.7.E.3 of this specification section for 
acceptable procedures.  

  
3.10   REMOVAL OF FORMS   

A. Formwork for columns, walls sides of beams and other parts not supporting weight of 
concrete may be removed as soon as concrete has hardened sufficiently to resist damage 
from removal operations.  

  
B. Repair all surface defects immediately after form removal including, but not limited to the 

following:  
  

1. Cut form ties back at least ¾”. Clean and thoroughly dampen the holes and fill 
solid with patching mortar.  

2. Remove all honeycombed and other defects down to sound concrete.  Clean and 
thoroughly dampen the honeycomb holes and fill solid with patching mortar.   

3. If the repaired surface is exposed to view, the patching mortar shall be blended to 
produce a color matching the color of the surrounding concrete.  

  
3.12   QUALITY ASSURANCE    

A. General – Verification inspection and testing of all cast-in-place concrete Work shall be 
performed by a Testing Agency. The Testing Agency will conduct and interpret tests and 
state in a report whether the Work complies with or deviates from requirements. Copies of 
the inspection and tests reports shall be submitted to the Architect/Engineer and Contractor 
in a timely manner.  
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1. Contractor shall provide access to work as required to accomplish testing. 

Contractor shall correct deficiencies in or remove and replace structural steel that 
inspections and tests reports indicate do not comply with the specification 
requirements.  

2. Additional testing of deficient Work will be performed at Contractor’s expense to 
determine the compliance of the corrected Work with the specification 
requirements.  

  
B. Inspection and Testing – The testing laboratory shall be responsible for the quality 

assurance of the concrete.  The laboratory shall perform all required concrete tests, and 
shall observe the placement of the concrete to enforce the requirements of this 
specification. Any discrepancies shall be immediately reported to the General Contractor 
for correction, and prominently noted in the laboratory reports. Reporting shall include the 
location of the discrepancy.  

  
C. Compression Tests - The Contractor shall notify the testing laboratory to take test cylinders 

in accordance with the provisions of ASTM C172 and ASTM C31, and according to the 
schedule below. One cylinder shall be tested at 7 days, two at 28 days and the last one held.  

  
1. Three cylinders every 75 cubic yards of concrete, or  
2. Three cylinders for each days work for quantities under 75 cubic yards.  

  
D. Slump Test - The testing laboratory shall perform a slump test in accordance with the 

provisions of ASTM C143 with each set of cylinders.  
  
E. Air Content Test - The testing laboratory shall perform an air content test in accordance 

with the provisions of ASTM C143 with each set of cylinders.  
  
F. Concrete Temperature - The testing laboratory shall record the temperature of the concrete 

in accordance with the provisions of ASTM C23 with each set of cylinders.  
  
3.13   NONCOMPLIANCE   

A. Any concrete which does not meet the American Concrete Institute standards for 
compliance with the design strengths shall be field tested by a testing laboratory at the 
Contractor's expense if required by the Engineer.  Field tests shall be by coring or non-
destructive testing approved by the Engineer.  

  
B. Any concrete which fails to meet specifications by field testing shall be replaced at the 

Contractor's expense.  
  
  
 
 

END OF SECTION  



SECTION 051200                 STRUCTURAL STEEL 

PART 1- GENERAL 

 1.1 SCOPE 

A. Furnish all labor, materials, services and equipment required to install the 

Structural Steel. 1.2 CODES AND STANDARDS 

A. Comply with the provisions of the following codes, specifications and standards, except 
as otherwise specified or shown: 

1. "Standard Specifications for the Design and Fabrication of Structural Steel for 
Buildings," of the American Institute of Steel Construction. 

2. "Code of Standard Practice for Steel Buildings and Bridges," of A.I.S.C. 
3. "Code of Welding in Building Construction, D1.0" of the American Welding 

Society. 
4. "Specification for Structural Joints Using ASTM A325 and A490 Bolts," of the 

Research Council on Structural Connections. 
5. "Painting Manual," of the Steel Structural Painting Council (SSPC). 

B. Comply with all applicable Federal, State, and City codes and regulations for 
performance of the work of this section including erection safety regulations. 

 1.2 SUBMITTALS 

A. General - Approval of drawings will only cover the general scheme, design and character of 
details, but not checking of dimensions or quantities. Contractor shall be responsible for 
omissions and errors and conformity with the contract documents and specifications. 
Submit four copies of submittals for review by the engineer, unless otherwise noted in 
the general conditions. 

B. Shop Drawings - Submit shop and erection drawings based on Contract Documents clearly 
showing each piece required for fabrication and erection. Include details of cuts, 
connections, cambers, holes, and other pertinent data. Indicate welds by standard AWS 
symbols. Indicate type size and length of bolts distinguishing between shop and field 
bolts. Indicate high- strength bolted slip-critical, direct-tension, and tensioned 
shear/bearing connections. 

C. Product Data: 

1. Mil Test Reports - Mill test reports signed by the manufacturer certifying 
comply with the requirements of this specification. Each piece of steel shall be 
identified when submitting the Mill test reports for non-domestic steel. 

2. Bolts, nuts and washers including mechanical properties and chemical 
analysis.. 

3. Shop Primer. 
D. Welder Certification — Provide copies of the AWS Certified Welders documents for each 

welder demonstrating they are qualified to perform all procedures required by the 
Contract Documents. 
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1.3  QUALITY CONTROL 

A. Structural Steel Fabricator — Not less than 5 years experience in the fabrication of 
structural steel buildings. 

B. Structural Steel Erector - Not less than 5 years experience in the erection of structural 
steel buildings. 

C. Welders - Make welds only by operators who have recently been qualified by tests, as 
prescribed in the "Standard Qualification Procedure" (AWA Designation B3.0) of American 
Welding Society. This provision need not apply to tack welds not later incorporated into 
finished welds carrying calculated stress. 

1.4  DELIVERY, STORAGE AND HANDLING 

A. Deliver structural steel to the Project site in such quantities and at such times to ensure 
continuity of installation. 

B. Bolts and other anchorage devices to be embedded in concrete and masonry shall be delivered 
to the site before the start of concrete or masonry work. 

C. Fasteners shall be protected from dirt and moisture. Clean and relubricate bolts and nuts that 
become dry or rusty before use. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Structural Steel W and C shapes - ASTM A-992 OR ASTM A-572 (Fy=50 Ksi). 

B. Structural Steel Angles, Plates, and Bars - ASTM A-36. 

C. Hollow Steel Shapes — ASTM A-500, Grade B (46 ksi). 

D. Steel Pipe — ASTM A-53, Type E or S, Grade B. 

E. Anchor Bolts, Nuts and Washers: 

1. Anchor Rods – F1554 (Fy=36KSI)  or ASTM A-36, or equivalent. 
2. Nuts — ASTM A-563, heavy hex Grades C, C3, D, DH or DH3. 
3. Washers — ASTM F-436. 

F. High Strength Bolts, nuts and Washers: 

1. Heavy Hex Steel Structural Bolts - ASTM A-325, Type 1, uncoated. 
2. Heavy Hex Carbon-Steel Nuts — ASTM A-563, Grade C, C3, D, DH, or DH3. 
3. Hardened carbon-steel washers with finish being plain, uncoated. 

G. Tension Control Bolts — ASTM F-1852. 
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H. Shear Connectors — ASTM A-108, Grade 1015 through 1020, headed studs, cold 
fnished carbon steel, AWS D1.1, Type B. 

I.     Welding Electrodes - All arc-welding electrodes shall conform to ASTM A-233 for 
Steel Arc-Welding Electrodes. Electrodes shall be as recommended by their 
manufacturers for the positions and other conditions of actual use 

J. Shop Primer Paint SSPC — Paint 25, Type 1, red oxide type equivalent to 
Sherwin-Williams Kemfast-Dri Primer E 61 Al. 

K.     Non-Shrink Grout — ASTM C-1107, Grade C. 

1. Duragrout by L&M Construction Chemicals. 
2. NS Grout by Euclid Chemical Company. 
3. Five-Star Grout by Five Star Products, Inc. 

2.2   FABRICATION 

A. General - Fabricate and assemble structural steel according to AISC specifications 
referenced in this section. 

B. Splices — Splice members only where shown on the Contract Documents. Other 
splices are not allowed without the prior written approval of the engineer. 

C. Templates — Furnish templates, together with instructions, for setting of anchors, 
anchor bolts and bearing plates. 

D. Misfits and Errors - Any material found missing, or material rejected because of 
misfits or faults of material or workmanship, shall be supplied forthwith by the 
Contractor from local sources, if possible. Misfits or errors discovered during sorting or 
erection shall be corrected, or new fabricated material shall be furnished by the 
Contractor. Defective work and fasteners shall be replaced at the expense of the 
Contractor 

2.3  WELDING 

A. Weld Connections - Perform shop and field welding in every detail in accordance with 
all applicable provisions of above referenced A.I.S.C. Specifications and with "Code 
for Welding in Building Construction" of the American Welding Society. 

B.    Weld Details - Comply with all of the requirements for joints which are accepted 
without qualification tests under the "Code for Welding in Building Construction" 
(AWA Designation D1.0) of the American Welding Society, and in addition, to specific 
requirements of the drawings. 
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2.4  SHOP PAINTING 

A. Shop prime paint all structural steel surfaces, except the following: 

1. Work to be embedded in concrete or mortar. 
2. Contact surfaces to be field welded shall not be coated within three inches of 

the weld, prior to welding. 
3. Top flange of beams that receive shear connectors. 
4. Contact surfaces for high strength bolts to be torqued to proof load. 
5. Zinc-coated surfaces. 
6. Surfaces to receive sprayed-on fireproofmg. 

B.     Surface Preparation - Thoroughly dry and clean surfaces when paint is applied. Remove 
all mill scale, rust, dirt, grease and other harmful materials prior to coating. Prepare 
surfaces according to the specification SSPC-SP 2 "Hand Tool Cleaning." 

C.    Priming - Soon as possible after cleaning, apply primer to all exposed surfaces according 
to manufacturer's recommendations. Coat all joints and crevices thoroughly. Paint any 
surfaces concealed or inaccessible after assembly, prior to assembly. Apply to uniform 
dried film thickness of not less than 1.5 mil. Promptly repair any damaged coating with 
primer. 

PART 3 - EXECUTION  

3.1 ERECTION 

A. Fabrication Errors - Report any errors in shop fabrication or deformation resulting 
from handling and transportation that prevent proper assembly and fitting of parts 
immediately to Owner, and obtain approval of method of correction. Approved 
corrections shall be made at no additional cost to the Owner. 

1.     The use of a cutting torch for field correction of fabricating/erection errors shall 
not be permitted without the prior written approval of the Engineer. For each 
fabrication/erection error the Contractor shall submit a drawing of the existing 
condition and proposed correction for the Engineer's review. 

B. Anchor Bolts and Bearing Plates: 

1. Surface Preparation — Clean concrete and masonry bearing surfaces of bond 
reducing materials, and roughen surfaces prior to setting base and bearing 
plates. Clean bottom surfaces of base and bearing plates. 

2. Anchor Bolts - Accurately locate the anchor bolts by use of templates or other 
methods as required. Set column base plates to correct elevations; support 
temporarily on wedges, shims or setting nuts until the columns have been 
plumbed and grouted. 

3. Base/Bearing Plate Grout — Pack non-shrink grout solidly between bearing 
surfaces and plates so no voids remain. Finish exposed surfaces, protect 
installed materials, and allow curing. Comply with manufacturer's 
recommendations. 
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C.     Temporary Shoring - Provide any temporary shoring and additional bracing of steel 
framing necessary to adequately and safely support any or all loads imposed on 
structure during construction. Before proceeding with work submit drawings for review 
of any proposed temporary shoring and bracing. Review of drawings shall not relieve 
Contractor of sole responsibility for safe execution of work. 

3.2   QUALITY ASSURANCE 

A. General — Verification inspection and testing of all structural steel Work shall be 
performed by a Testing Agency. The Testing Agency will conduct and interpret tests 
and state in a report whether the Work complies with or deviates from requirements. 
Copies of the inspection and tests reports shall be submitted to the Architect/Engineer 
and Contractor in a timely manner. 

1. Contractor shall provide access to work as required to accomplish testing. 
Contractor shall correct deficiencies in or remove and replace structural steel 
that inspections and tests reports indicate do not comply with the specification 
requirements. 

2. Additional testing of deficient Work will be performed at Contractor's expense 
to determine the compliance of the corrected Work with the specification 
requirements. 

B. Field Bolted Connections — All bolted connections shall be visually inspected in 
accordance with the Research Council on Structural Connections, "Specification for 
Structural Joints Using ASTM A325 and A490 Bolts." 

1. The Testing Laboratory shall randomly visually inspect  ten percent of all 
bolted connections to verify bolt installation compliance. 

C. Field Welded Connections: 

1. Fillet Welds - All field fillet welds shall be visually inspected in accordance with the 
applicable parts of the American Welding Society's AWS D1.1, Section 6, 
Inspection. 

2. Full Penetration Welds - In addition to visual inspection, the engineer of record may 
request that any or all of the full penetration welds be tested in accordance with 
AWS D1.1 inspection procedures. One of the inspection procedures listed 
below shall be chosen at the testing agency's option: 
a. Liquid Penetration Inspection — ASTM E-165. 
b. Magnetic Particle Inspection — ASTM E-709; performed on root pass 

and on finished weld. Cracks or zones of incomplete fusion or 
penetration will not be accepted. 

C. Radiographic Inspection — ASTM E-94 and ASTM E-142; minimum 
quality level "2-2T." 

d. Ultrasonic Inspection — ASTM E-164. 
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D. Shear Connectors — Visual inspection and bend tests shall be performed in accordance 
with the applicable parts of American Welding Society's AWS D1.1, Section 4, 
Techniques and Section 7, Stud Welding. 

1. In addition to the AWS testing requirements, the Testing Laboratory shall randomly 
test one shear stud on each beam and purlin. The stud shall be bent to a 15 
degree angle and left in the bent condition. 

3.3 CLEAN-UP 

A. Touch Up Painting - After erection of steel, clean all exposed surfaces of bolts, nuts, and 
welds required for field assembly of shop painted steel. Apply paint to exposed areas 
using the same material as used for shop painting. Repair abraded and damaged coating 
to approved condition. 

END OF SECTION 
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SECTION 054000 -            COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Load-bearing wall framing. 
2. Exterior non-load-bearing wall framing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of cold-formed steel framing product and accessory. 

B. LEED Submittals: 

1. Product Data for Credit MR 4: For products having recycled content, documentation 
indicating percentages by weight of postconsumer and preconsumer recycled content. 
Include statement indicating cost for each product having recycled content. 

C. Shop Drawings: 

1. Include layout, spacing, sizes, thicknesses, and types of cold-formed steel framing; 
fabrication; and fastening and anchorage details, including mechanical fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
work. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product test reports. 

D. Research reports. 

1.4 QUALITY ASSURANCE 

A. Product Tests: Mill certificates or data from a qualified independent testing agency. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3/D1.3M, 
"Structural Welding Code - Sheet Steel." 
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C. Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for 
One and Two Family Dwellings." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1. ClarkWestern Building Systems, Inc. 
2. Dietrich Metal Framing; a Worthington Industries company. 
3. MarinoWARE. 
4. Nuconsteel; a Nucor Company. 
5. Steel Network, Inc. (The). 

2.2 PERFORMANCE REQUIREMENTS 

A. AISI Specifications and Standards: Unless more stringent requirements are indicated, comply 
with AISI S100 and AISI S200. 

B. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 

2.3 COLD-FORMED STEEL FRAMING, GENERAL 

A. Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows: 

1. Grade: ST33H, ST50H . 
2. Coating: G60. 

B. Steel Sheet for Vertical Deflection and Drift Clips: ASTM A 653/A 653M, structural steel, 
zinc coated, of grade and coating as follows: 

1. Grade: 33 or 50, Class 1. 
2. Coating: G60  

2.4 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness 0.0428 inch . 
2. Flange Width: Minimum 1-5/8 inches . 
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B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with straight flanges, and matching minimum base-metal thickness of steel studs. 

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header 
beams, of web depths indicated, unpunched, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch  
2. Flange Width 1-5/8 inches . 

2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness: 0.0428 inch  
2. Flange Width: 1-5/8 inches  

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and matching minimum base-metal thickness of steel studs. 

C. Vertical Deflection Clips: Manufacturer's standard bypass and head clips, capable of 
accommodating upward and downward vertical displacement of primary structure through 
positive mechanical attachment to stud web. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. ClarkWestern Building Systems, Inc. 
b. Dietrich Metal Framing; a Worthington Industries company. 
c. MarinoWARE. 
d. Steel Network, Inc. (The). 

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with 
flanges designed to support horizontal loads and transfer them to the primary structure. 

E. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of 
nested inner and outer tracks; unpunched, with unstiffened flanges. 

F. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from 
upward and downward vertical displacement and lateral drift of primary structure through 
positive mechanical attachment to stud web and structure. 

2.6 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural 
Grade, Type H, metallic coated, of same grade and coating weight used for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration. 
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2.7 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123/A 123M. 

B. Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-
steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
ASTM A 153/A 153M, Class C. 

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or 
strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or 
equal to the design load, as determined by testing per ASTM E 488 conducted by a qualified 
testing agency. 

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with allowable load capacities calculated according to ICC-
ES AC70, greater than or equal to the design load, as determined by testing per ASTM E 1190 
conducted by a qualified testing agency. 

E. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, 
steel drill screws. 

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere. 

2.8 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: SSPC-Paint 20. 

B. Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404. 
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for 
placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, with fluid 
consistency and 30-minute working time. 

D. Shims: Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed 
steel of same grade and coating as framing members supported by shims. 

E. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track members. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Install load bearing shims or grout between the underside of load-bearing wall bottom track and 
the top of foundation wall or slab at locations with a gap larger than 1/4 inch (6 mm) to ensure a 
uniform bearing surface on supporting concrete or masonry construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 

3.2 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled. 

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written 
instructions unless more stringent requirements are indicated. 

C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened. 

D. Install framing members in one-piece lengths. 

E. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed. Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured. 

F. Do not bridge building expansion joints with cold-formed steel framing. Independently frame 
both sides of joints. 

G. Install insulation, specified in Section 072100 "Thermal Insulation," in built-up exterior framing 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

H. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved 
or standard punched openings. 

I. Erection Tolerances: Install cold-formed steel framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from 
plan location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials. 
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3.3 LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and 
securely anchor at corners and ends, and at spacings as follows: 

1. Anchor Spacing: as specified in structural drawings. 

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm) 
between the end of wall framing member and the web of track. Fasten both flanges of studs to 
top and bottom tracks. Space studs as follows: 

1. Stud Spacing: 12 inches or  16 inches as indicated. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs 
cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs. Where framing cannot be aligned, continuously 
reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure as indicated. 

G. Install headers over wall openings wider than stud spacing. Locate headers above openings as 
indicated. Fabricate headers of compound shapes indicated or required to transfer load to 
supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated 
on Shop Drawings. Fasten jamb members together to uniformly distribute loads. 

2. Install runner tracks and jack studs above and below wall openings. Anchor tracks to 
jamb studs with clip angles or by welding, and space jack studs same as full-height wall 
studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's 
written recommendations and industry standards in each case, considering weight or load 
resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically 48 inches. Fasten at each stud 
intersection. 

1. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs with a minimum of two screws into each flange of the clip angle for framing 
members up to 6 inches (150 mm) deep. 
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2. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated 
and stud-track solid blocking of width and thickness to match studs. Fasten flat straps to 
stud flanges and secure solid blocking to stud webs or flanges. 

3. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to 
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of 
bracing and anchor to structure. 

K. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and 
stable wall-framing system. 

3.4 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 
supporting structure as indicated. 

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as 
follows: 

1. Stud Spacing: 12 inches or 16inches as indicated. 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 

1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building structure. 
3. Connect vertical deflection clips to bypassing or infill studs and anchor to building 

structure. 
4. Connect drift clips to cold-formed metal framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings 
but not more than 48 inches (1220 mm) apart. Fasten at each stud intersection. 

1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 
inches of single deflection track. Install a combination of bridging and stud or stud-track 
solid blocking of width and thickness matching studs, secured to stud webs or flanges. 

a. Install solid blocking at 96-inch. 

2. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs. 

3. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated 
and stud-track solid blocking of width and thickness to match studs. Fasten flat straps to 
stud flanges and secure solid blocking to stud webs or flanges. 
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4. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing 
system. 

3.5 FIELD QUALITY CONTROL 

A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Field and shop welds will be subject to testing and inspecting. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work where test results indicate that it does not comply with specified 
requirements. 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

3.6 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed steel framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed steel framing is without damage or deterioration at time 
of Substantial Completion. 

 

 

 

END OF SECTION 
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SECTION 055000                                                                             MISCELLANEOUS METALS 
 
1. GENERAL: 
 

See referenced note in SECTION:  SPECIAL CONDITIONS, paragraph 1. 
 
2. DESCRIPTION OF WORK: 
 

Provide labor and materials to complete miscellaneous metals as indicated and specified. 
 
3. RELATED WORK SPECIFIED ELSEWHERE: 
 

A. Masonry Accessories:  SECTION:  MASONRY ACCESSORIES. 
 
B. Painting:  SECTION:  PAINTING AND FINISHING. 

 
4. QUALITY ASSURANCE: 
 

A. Requirements of Regulatory Agencies and Reference Standards: 
1. Conform to:  Standard Specifications for Design, Fabrication and Erection of 

Structural Steel for Buildings.  A.I.S.C. and "Code for Welding in Building 
Construction," American Welding Society, Inc. , latest edition, where not sight 
exposed. 

2. Conform to "Specification for Architecturally Exposed Structural Steel, A.I.S.C. 
where sight exposed. 

 
B. Fabrication:   

1. Qualifications:  Work:  executed in shop whose products are limited to highest 
quality work. 

2. Welding as required:       
 a Welding:  in accordance with American Welding Society Publications D 

1.0-63, "Welding in Building Construction"; and D2.0-63, "Welding 
Highway and Railway Bridges", latest edition. 

b Cleaning of Welds:  Welding slag, weld spatter, rust and burnt paint:  
removed with slag hammer and metal scraper and then wire brushed until 
completely cleaned.  Temporary erection bracing, clips, etc.,:  removed and 
any  burrs left after their removal:  ground flush with parent metal on 
structural members. Undercuts and pulled places in parent metal on 
exposed members made during erection:  filled by welding and ground 
flush.  One coat of primer paint (or "Galv-Weld" for galvanized items) : 
applied immediately after cleaning. 

c Removal or unsatisfactory welding:  by chipping or arc-air method. 
d Weld lengths and sizes:  as indicated. 
 

C. Workmanship: 
1. Connections: 

a. Connections not otherwise detailed:  support full load capacity of members 
joined. 

b. Connections not otherwise detailed : selected to support one half of total 
uniform load capacity of member as tabulated by A.I.S.C. Code for given 
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shape, span, and steel specification of member. 
c.  Design of members and connections for any portion of structure not 

indicated on contract drawings : completed by fabricator and indicated on 
shop drawings.  Connections not indicated : made to conform to AISC 
Specifications for Design, Fabrication and Erection of Structural Steel for 
Buildings or in case of connections using high strength bolts, specifications 
for structural joints using ASTM A-325 bolts. 

d.  Items detailed on plans to be anchored with screws or bolts, or to receive 
blocking or other bolted items : provided with holes at spacing indicated. 

2. Intermittent and continuous welding, and straightening of built-up sections : done 
in manner to minimize internal stresses. 

3. Where exposed welding is required, welds : executed neatly and ground smooth 
without pits or blemishes.  

4. Exposed items : cleaned of weld spatter and slag prior to painting. 
5. Modification of details of fabrication for economy or feasibility : made only on 

written approval of Architect.  Exposed  members: selected, and : free from bend, 
warp, or other defects, conform to AISC "Specification for Exposed Structural 
Steel". 

6. Work : fitted together at shop as far as possible, and delivered complete and ready 
for erection.  Use of gas cutting torch in field for correcting fabricating errors will 
be permitted only after approval of Architect. 

7. Remove and grind smooth markings (heat numbers manufacturer's name, etc.) from 
sight expos ed steel, except in storage and mechanical room areas.  Pits, gouges, 
and imperfections of any nature will not be permitted on sight exposed steel. 

 
5. MATERIALS: 
 

 A. Steel : conform to requirements of ASTM A36.  Steel :  clean and free from mill scale, rust, 
  pitting and warps. 
   1. Mill test showing heat number of structural steel : furnished to Architect prior to 

delivery of steel to job site. 
2. Steel of domestic manufacturer only will be accepted. 

 
B. Galvanizing: 

1. Items indicated to be galvanized : hot dip galvanized after fabrication in accordance 
with ASTM A123, A385, or A386, as applicable. 

2. Field welds on galvanized items : touched-up as approved using "Galv-Weld" as  
   manufactured by Galv-Weld Products Co., P.O. Box 1303, Bradenton, Fla. 

 
C.  Anchors and Fasteners:     
 1. Required for items included under this section of specifications. 

2. Structural Connections:      
 a. Steel to concrete and masonry:  A36 threaded rod or equal unless otherwise 

detailed.  Minimum 3/8" diameter bolts where not otherwise indicated.  
Installed in approved epoxy grout only at top of horizonal surface.  Set in 
concrete when poured, masonry laid, minimum 6" imbedment for 1/2" 
bolts. 

b. Contractor : furnish and install A36 threaded rod or equal.   
c. Provide necessary holes of proper size and spacing to receive screws and 

bolts.  
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3. Toggle bolts-two wing spring type.  Size indicated or of proportionate strength for  
   members secured.  Length as required 

4. Molly screw anchors, Molly Corp. or equal. 
a. In walls, 1/16" to 5/8" thick, use "S" length. 
b. In walls, 5/8" to 1-1/2" thick, use "S" length.     
c. In walls, 1-1/2 to 1-3/4" thick, use "XL" length. 
d. If wall material has tendency to crumble, use Molly safety wrench or equal. 

5. Paint for shop coat and field touch-up TNEMEC Corp. Co. 99D (dark red) Metal 
primer, or approved equal. 

 
D. Aluminum, extrusions for architectural and special shapes : extruded in alloy 6063-T5.  

Alloy 6061-T6 : used to impart high strength characteristics to structural shapes.  See 
"Aluminum Construction Manual", published by the Aluminum Association, 420 
Lexington Avenue, New York, N.Y. Use Brushed Anodized finish on aluminum. 

 
E. Pipe : conform to requirements of ASTM A53, Grade "B", with not more than .05 PCT.  

sulfur content; use at pipe handrails only. 
 
  F. Miscellaneous items specified by manufacturer at end of section. 
 

G. Shop Painting: 
1. Provide steel not  galvanized or not encased in concrete with one shop coat of 

specified paint.  Completely cover surfaces. 
2. Steel : thoroughly cleaned prior to application of shop coat. 
3. Mix and apply paint in strict conformance with paint manufacturer's instructions. 
4. Shop coat : have dry film thickness of not less than 3 mils. 
5. Fabricator : certify on shop drawings  to effect than shop coat of paint used is as 

specified. 
6. Shop coat of paint will be checked and tested by Architect prior to steel erection. 
7. Immediately after erection, touch up scratches, welds, and other paint blemishes 

with same type paint used for shop coat.  Provide sufficient quantity of paint 
specified above for touch-up required at project site. 

 
6. DELIVERY AND STORAGE: 
 

Handling and storage of steel : with care to avoid bending, twisting, or other damage.  Unloading : 
under  supervision of General Contractor.  Steel : stored to allow drainage of water from parts.  
Blocking : placed to keep steel off ground. 

 
7. INSTALLATION: 
 

A. Use experienced personnel and proper equipment. 
 

B. Set steel accurately to line and level. 
 

C. Field connections not sight exposed may be bolted or welded at contractor's option,   
exceptions as noted. 
 

D. Steel items that are to be in contact with aluminum, concrete, masonry, or mortar : 
given heavy coat of Pratt and Lambert asphaltic varnish or equal on contact surfaces.  
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Do not coat sight exposed surfaces or surfaces to receive caulking. 
 
8. SHOP DRAWINGS: 
 

A. Required for items. 
 

B. Show size and length of members, welds, details of connections, locations of bolt holes for 
blocking and erections, and necessary details and information.  

 
C. Indicate name of mill from which steel or aluminum : supplied. 

 
D. Begin fabrication only after receiving approved shop drawings. 

 
9. MISCELLANEOUS METAL ITEMS: 
 

Items : include but not necessarily be limited to following lists which are guide to type of work 
which : provided by this section. 
 
A. Galvanized Steel Items:  Hot-dip galvanized fabrication : miscellaneous clip angles at 

exterior locations at roof. 
 

B. Shop Coated Steel Items:     
 1. Angles and plates for lintels and miscellaneous framing and bracing. 

2. Miscellaneous clip angles not otherwise noted. 
3. Angles and clip angles for partition bracing. 

  
C. Toilet partition anchors as required to rigidly attach partitions. 

 
D.  Miscellaneous channels, angles, plates and shapes as indicated and required for installation 

of Owner furnished equipment where not furnished by equipment manufacturer. 
 

E. Installation of manufacturer furnished anchorage items. 
 

F. Back-up plates, angles, bolts and other reinforcement and fasteners for wall or ceiling 
mounted items not otherwise indicated or specified  

 
G. Stair nosings at exterior steps : 3" wide, Type T-305, single component abrasive of epoxy 

and grit, color to C10, black with standard Type 1 Anchor as manufactured by Balco Safety 
Tread of Wichita, Kansas. 

 
H. Steel Pipe Handrails: 

   1. Handrails at exterior (to meet ADA Guidelines) : 1-1/2" outside diameter steel 
pipe as specified in 5. e. above.  All joints : welded and ground smooth. 

   2. Number of horizontal and vertical rails as indicated on drawings: If not indicated:   
   Verticals shall be 1/2" x 1/2" bar @ 4" o.c. with vertical pipe @ 4'- 0" o.c.  
 

I. Renovation Projects w/Additions: 
1. Quality Standard:  This portion of the specifications are based on products of 

BALCO INC. for expansion joint covers.  Products of other acceptable 
manufacturers : meet or exceed product and performance standards of BALCO 
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INC. for expansion joint covers.  This portion of the specifications, whichever is 
more stringent. 

2. Materials: 
a. Extruded aluminum 6063-T5 
b. Extruded filler strips of flexible PVC. 

3. Finishes: 
a. Floor : Mill Finish 
b. Wall Ceiling : 204R-1 clear anodized finish. 

4. Types: 
a. Floor to Floor (NEW) : 6FTP-1. 
b. Floor to Floor (NEW to EXISTING) : 6FVTP-1E 
c. Floor to Walls : 6FVTP-1 
d. Wall to Wall : (PARALLEL) : 6TW-1 
e. Wall to Wall : (PERPENDICULAR) : 6TWC-1 
f. Suspended Ceiling to wall:  CICI-1 3/4 
g. Suspended Ceiling to suspended ceiling: Type CIWI-2 1/2". 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 061053                      MISCELLANEOUS ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Rooftop equipment bases and support curbs. 
3. Wood blocking, and nailers. 
4. Wood furring. 
5. Wood sleepers. 
6. Utility shelving. 
7. Plywood backing panels. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Preservative-treated wood. 
2. Fire-retardant-treated wood. 
3. Power-driven fasteners. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, omit grade stamp and 

provide certificates of grade compliance issued by grading agency. 
3. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 15 percent. 
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2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.  

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers, and waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in 
contact with masonry or concrete. 

3. Wood framing and furring attached directly to the interior of below-grade exterior 
masonry or concrete walls. 

4. Wood floor plates that are installed over concrete slabs-on-grade. 

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame spread 
index of 25 or less when tested according to ASTM E 84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet beyond the centerline of the burners at any time during 
the test. 

1. Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to 
accelerated weathering according to ASTM D 2898. Use for exterior locations and where 
indicated. 

2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where 
exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber shall be tested according 
ASTM D 5664, and design value adjustment factors shall be calculated according to 
ASTM D 6841. For enclosed roof framing, framing in attic spaces, and where high 
temperature fire-retardant treatment is indicated, provide material with adjustment factors 
of not less than 0.85 modulus of elasticity and 0.75 for extreme fiber in bending for 
Project's climatological zone. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 15 percent. 
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C. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Framing for raised platforms. 
2. Plywood backing panels. 

2.4 DIMENSION LUMBER FRAMING 

A. Non-Load-Bearing Interior Partitions: Construction or No. 2 grade of any species. 

B. Load Bearing StudsConstruction, Stud, or No. 3 grade and any of the following: 
1. Douglas fir-south; WWPA. 
2. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. Other Framing: No. 2 grade and the following species: 
1. Southern pine; SPIB. 
2. Douglas fir-south; WWPA. 
3. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.5 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 
7. Utility shelving. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species. 

C. For utility shelving, provide lumber with 15 percent maximum moisture content of eastern 
white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Premium  grade; NeLMA, NLGA, 
WCLIB, or WWPA. 

D. For concealed boards, provide lumber with 15 percent maximum moisture content and any 
of the following species and grades: 

1. Mixed southern pine, No. 3 grade; SPIB. 
2. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 
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2.6 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A 153/A 153M. 

B. Power-Driven Fasteners: NES NER-272. 

C. Screws for Fastening to Metal Framing: ASTM C 1002, length as recommended by screw 
manufacturer for material being fastened. 

2.7 MISCELLANEOUS MATERIALS 

A. Flexible Flashing: Self-adhesive butyl rubber or rubberized-asphalt compound, bonded to a 
high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall 
thickness of not less than 0.025 inch. 

PART 3 - EXECUTION 

INSTALLATION, GENERAL 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry to other construction; scribe and cope as needed for accurate fit. 

B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

C. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels.  

E. Do not splice structural members between supports unless otherwise indicated. 

F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

G. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings. 
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3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 062023              INTERIOR FINISH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Interior trim. 
2. Interior plywood, hardboard, and board paneling. 

B. Related Requirements: 

1. Section 061053 “Rough Carpentry” 
2. Section 064023 “Interior Architectural Woodwork” 
3. Section 099100 “Painting” 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

B. Samples: For each type of paneling. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber: DOC PS 20. 

1. Factory mark each piece of lumber with grade stamp of inspection agency indicating 
grade, species, moisture content at time of surfacing, and mill. 

a. For exposed lumber, mark grade stamp on end or back of each piece. 

B. Softwood Plywood: DOC PS 1. 

C. Hardboard: AHA A135.4. 

D. MDF: ANSI A208.2, Moisture Resistant- 1 1/8'', standard Sierra Pine Medite II, 48 lb. 
density with exterior glue, made with binder containing no added urea-formaldehyde 
resin. Provide fire-rated where indicated. For wet areas – Medex Moisture Resistant MDF 
– 49 lb. density. Medex shall extend 24'' either side of a sink or lavatory.  

E. Melamine-Faced Particleboard: Particleboard complying with ANSI A208.1, Grade M-2, 
finished on both faces with thermally fused, melamine-impregnated decorative paper and 
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complying with requirements of NEMA LD3, Grade VGL, for test methods 3.3, 3.4, 3.6, 3.8, 
and 3.10. 

1. Color: Off-white, unless noted otherwise. 

2.2 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread 
index of 25 or less when tested according to ASTM E 84, with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time 
during the test. 

1. Kiln dry lumber and plywood after treatment to a maximum moisture content of 19 and 
15 percent respectively. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

1. For exposed lumber and plywood indicated to receive a stained or natural finish, mark 
back of each piece. 

C. Application: Where indicated, or required by code. 

2.3 INTERIOR TRIM 

A. Hardwood Lumber Trim: 

1. Species and Grade: Select white maple, Clear; NHLA. 
2. Maximum Moisture Content: 10 percent. 

B. Hardwood Moldings for Transparent Finish (Stain or Clear Finish): WMMPA HWM 2, N-grade 
wood moldings made to patterns included in WMMPA HWM 1. 

1. Species: Select white maple. 
2. Maximum Moisture Content: 9 percent. 

C. Moldings for Opaque Finish (Painted Finish): Made to patterns included in WMMPA WM 12. 

1. Hardwood Moldings: WMMPA HWM 2, P-grade. 

a. Species: Select white maple. 
b. Maximum Moisture Content: 9 percent. 

2. Optional Material: Primed MDF. 
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2.4 PANELING 

A. Hardwood Veneer Plywood Paneling: Manufacturer's stock hardwood plywood panels 
complying with HPVA HP-1, made without added urea-formaldehyde adhesive. 

1. Manufacturers: Subject to compliance with requirements, products by one of the 
following: 

a. Chesapeake Hardwood Products, Inc. 
b. Georgia-Pacific Corp. 
c. Holland Southwest International. 

2. Face Veneer Species and Cut: Select white maple, plain sliced.  
3. Veneer Matching: Selected for similar color and grain. 
4. Thickness: ½ inch. 
5. Face Pattern: Selected by Architect from manufacturer’s standard patterns. 
6. Finish: As selected by Architect from manufacturer's full range. 

B. Hardboard Paneling: Interior factory-finished hardboard paneling complying with AHA 135.5. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 
product by one of the following: 

a. Chesapeake Hardwood Products, Inc. 
b. Georgia-Pacific Corp. 
c. Marlite. 

3. Thickness: 1/4 inch (6.4 mm). 
4. Finish: Class I. 
5. Surface-Burning Characteristics: As follows, tested according to ASTM E 84: 

a. Flame-Spread Index: 25 or less. 
b. Smoke-Developed Index: 450 or less. 

2.5 MISCELLANEOUS MATERIALS 

A. Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for 
general carpentry use. 

B. Paneling Adhesive: Comply with paneling manufacturer's written recommendations for 
adhesives. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installing interior finish carpentry, condition materials to average prevailing humidity in 
installation areas for a minimum of 24 hours unless longer conditioning is recommended by 
manufacturer. 

3.2 INSTALLATION, GENERAL 

A. Install interior finish carpentry level, plumb, true, and aligned with adjacent materials. Use 
concealed shims where necessary for alignment. 

1. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as 
recommended by manufacturer. 

2. Countersink fasteners, fill surface flush, and sand unless otherwise indicated. 
3. Install to tolerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb. 

Install adjoining interior finish carpentry with 1/32-inch (0.8-mm) maximum offset for 
flush installation and 1/16-inch (1.5-mm) maximum offset for reveal installation. 

4. Install stairs with no more than 3/16-inch (4.7-mm) variation between adjacent treads and 
risers and with no more than 3/8-inch (9.5-mm) variation between largest and smallest 
treads and risers within each flight. 

3.3 STANDING AND RUNNING TRIM INSTALLATION 

A. Install with minimum number of joints practical, using full-length pieces from maximum 
lengths of lumber available. Miter at returns, miter at outside corners, and cope at inside 
corners to produce tight-fitting joints with full-surface contact throughout length of joint. Use 
scarf joints for end-to-end joints. 

3.4 PANELING INSTALLATION 

A. Plywood Paneling: Select and arrange panels on each wall to minimize noticeable variations 
in grain character and color between adjacent panels. Leave 1/4-inch (6-mm) gap to be 
covered with trim at top, bottom, and openings. Install with uniform tight joints between panels. 

1. Attach panels to supports with manufacturer's recommended panel adhesive and 
fasteners. Space fasteners and adhesive as recommended by panel manufacturer. 

2. Conceal fasteners to greatest practical extent. 

B. Hardboard Paneling: Install according to manufacturer's written recommendations. Leave 1/4-
inch (6-mm) gap to be covered with trim at top, bottom, and openings. Butt adjacent panels 
with moderate contact. Use fasteners with prefinished heads matching paneling color. 

END OF SECTION 
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SECTION 064116        PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Plastic-laminate-faced architectural cabinets. 
2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-faced 

architectural cabinets unless concealed within other construction before cabinet 
installation. 

B. Related Requirements: 

1. Section 123623.13 "Plastic-Laminate-Clad Countertops." 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product, including panel products, high-pressure decorative 
laminate, adhesive for bonding plastic laminate, fire-retardant-treated materials, and 
cabinet hardware and accessories. 

B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

C. Samples: 

1. Plastic laminates, for each color, pattern, and surface finish. 
2. Thermoset decorative panels, for each color, pattern, and surface finish. 

1.3 INFORMATIONAL SUBMITTALS 

A. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program 
certificates. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications: Certified participant in AWI's Quality Certification Program. 

B. Installer Qualifications: Certified participant in AWI's Quality Certification Program. 
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1.5 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 ARCHITECTURAL CABINET FABRICATORS 

A. Fabricators: Subject to compliance with requirements, provide products by one of the following: 
1.  

2.2 PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades of architectural plastic-laminate cabinets indicated for construction, 
finishes, installation, and other requirements. 

B. Grade: Custom. 

C. Type of Construction: Face frame. 

D. Cabinet, Door, and Drawer Front Interface Style: Flush overlay. 

E. Reveal Dimension: 3/4 inch. 

F. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as 
required by woodwork quality standard. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Abet Laminati, Inc. 
b. Formica Corporation. 
c. Lamin-Art, Inc. 
d. Panolam Industries International, Inc. 
e. Wilsonart International; Div. of Premark International, Inc. 

G. Laminate Cladding for Exposed Surfaces: 

1. Horizontal Surfaces: Grade HGL. 
2. Postformed Surfaces: Grade HGP. 
3. Vertical Surfaces: Grade VGS. 
4. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels. 

H. Materials for Semiexposed Surfaces: 



BYSP 18002          PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS 064116 - 3 

1. Surfaces Other Than Drawer Bodies: High-pressure decorative laminate, 
NEMA LD 3, Grade VGS. 

2. Drawer Sides and Backs: Thermoset decorative panels with PVC or polyester edge 
banding. 

3. Drawer Bottoms: Thermoset decorative panels. 

I. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

1. As indicated by laminate manufacturer's designations. 
2. Match Architect's sample. 
3. As selected by Architect from laminate manufacturer's full range in the following 

categories: 

a. Solid colors, matte finish. 
b. Solid colors with core same color as surface, matte finish. 
c. Wood grains, matte finish. 
d. Patterns, matte finish. 

2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
for each type of woodwork and quality grade specified unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood and Agrifiber Products: Provide materials that comply with requirements of 
referenced quality standard for each type of woodwork and quality grade specified unless 
otherwise indicated. 

1. Recycled Content of Medium-Density Fiberboard: Postconsumer recycled content plus 
one-half of preconsumer recycled content not less than 10 percent. 

2. Composite Wood and Products: Products shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

3. Medium-Density Fiberboard: ANSI A208.2, moisture resistant 49 lb. density, made 
with binder containing no urea formaldehyde. 

4. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1, moisture resistant 49 
lb. density made with adhesive containing no urea formaldehyde. 

5. Thermoset Decorative Panels: Medium-density fiberboard, moisture resistant 49 lb. 
density, finished with thermally fused, melamine-impregnated decorative paper and 
complying with requirements of NEMA LD 3, Grade VGL, for test methods 3.3, 3.4, 3.6, 
3.8, and 3.10. 

2.4 FIRE-RETARDANT-TREATED MATERIALS 

A. Fire-Retardant-Treated Materials, General: Where fire-retardant-treated materials are indicated, 
use materials complying with requirements in this article that are acceptable to authorities 
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having jurisdiction and with fire-test-response characteristics specified as determined by testing 
identical products per test method indicated by a qualified testing agency. 

1. Identify fire-retardant-treated materials with appropriate classification marking of 
qualified testing agency in the form of removable paper label or imprint on surfaces that 
will be concealed from view after installation. 

B. Fire-Retardant-Treated Lumber and Plywood: Products with a flame-spread index of 25 or less 
when tested according to ASTM E 84, with no evidence of significant progressive combustion 
when the test is extended an additional 20 minutes, and with the flame front not extending more 
than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test. 

1. Kiln dry lumber and plywood after treatment to a maximum moisture content of 19 and 
15 percent, respectively. 

2.5 CABINET HARDWARE AND ACCESSORIES 

A. General: Provide cabinet hardware and accessory materials associated with architectural 
cabinets except for items specified in Section 087111 "Door Hardware (Descriptive 
Specification)." 

B. Frameless Concealed Hinges: (European Type): BHMA A156.9, B01602, 170 degrees of 
opening, self-closing. 

C. Back-Mounted Pulls: BHMA A156.9, B02011. 

D. Wire Pulls: Back mounted, solid metal, 5 inches (127 mm) long, and 5/16 inch (8 mm) in 
diameter. 

E. Adjustable Shelf Standards and Supports: BHMA A156.9, B04071; with shelf rests, B04081. 

F. Shelf Rests: BHMA A156.9, B04013; metal. 

G. Drawer Slides: BHMA A156.9. 

1. Grade 1 and Grade 2: Side mounted full-extension type; zinc-plated steel with polymer 
rollers. 

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-plated-
steel ball-bearing slides. 

3. For drawers not more than 3 inches (75 mm) high and not more than 24 inches (600 mm) 
wide, provide Grade 1. 

4. For drawers more than 3 inches (75 mm) high but not more than 6 inches (150 mm) high 
and not more than 24 inches (600 mm) wide, provide Grade 1HD-100. 

5. For drawers more than 6 inches (150 mm) high or more than 24 inches (600 mm) wide, 
provide Grade 1HD-100. 

6. For computer keyboard shelves, provide Grade 1HD-100. 
7. For trash bins not more than 20 inches (500 mm) high and 16 inches (400 mm) wide, 

provide Grade 1HD-100. 

H. Aluminum Slides for Sliding Glass Doors: BHMA A156.9, B07063. 
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I. Door Locks: BHMA A156.11, E07121. 

J. Drawer Locks: BHMA A156.11, E07041. 

K. Door and Drawer Silencers: BHMA A156.16, L03011. 

L. Float Glass for Cabinet Doors: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3, 1/8 inch 
thick. 

M. Tempered Float Glass for Cabinet Doors: ASTM C 1048, Kind FT, Condition A, Type I, 
Class 1 (clear), Quality-Q3, with exposed edges seamed before tempering, 6 mm thick unless 
otherwise indicated. 

N. Tempered Float Glass for Cabinet Shelves: ASTM C 1048, Kind FT, Condition A, Type I, 
Class 1 (clear), Quality-Q3; with exposed edges seamed before tempering, 6 mm thick. 

O. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with 
BHMA A156.18 for BHMA finish number indicated. 
1. Satin Stainless Steel: BHMA 630. 

2.6 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Hardwood lumber, kiln dried to less than 15 
percent moisture content. 

B. Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. 
Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors. 

C. Adhesives: Do not use adhesives that contain urea formaldehyde. 

D. Adhesives: Use adhesives that meet the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. Adhesive for Bonding Plastic Laminate: Contact cement. 

1. Adhesive for Bonding Edges: Hot-melt adhesive. 

2.7 FABRICATION 

A. Complete fabrication, including assembly and hardware application, to maximum extent 
possible before shipment to Project site. Disassemble components only as necessary for 
shipment and installation. Where necessary for fitting at site, provide ample allowance for 
scribing, trimming, and fitting. 

B. Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work, 
and similar items. Locate openings accurately and use templates or roughing-in diagrams to 
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and 
burrs. 
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C. Install glass to comply with applicable requirements in Section 088000 "Glazing" and in 
GANA's "Glazing Manual." For glass in wood frames, secure glass with removable stops. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to average prevailing humidity conditions in installation 
areas. 

3.2 INSTALLATION 

A. Grade: Install cabinets to comply with same grade as item to be installed. 

B. Install cabinets level, plumb, true, and straight. Shim as required with concealed shims. Install 
level and plumb to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm). 

C. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged finish at 
cuts. 

D. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with 
countersunk, concealed fasteners and blind nailing. Use fine finishing nails or finishing screws 
for exposed fastening, countersunk and filled flush with woodwork. 

E. Cabinets: Install without distortion so doors and drawers fit openings properly and are 
accurately aligned. Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation. Complete installation of hardware and accessory items as indicated. 

1. Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or 
other variation from a straight line. 

2. Fasten wall cabinets through back, near top and bottom, and at ends not more than 16 
inches (400 mm) o.c. 

END OF SECTION 064116 
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SECTION 071325     SELF-ADHERING SHEET WATERPROOFING 
 

PART 1 — GENERAL 

1.01 RELATED DOCUMENTS 

A. All of the Contract Documents, including General and Supplementary 
Conditions and Division 1 General Requirements, apply to the work of this 
section. 

 
1.02 SUMMARY 

A. The work of this section includes, but is not limited to, the following: 

1. Rubberized asphalt sheet membrane waterproofing  
2. Prefabricated drainage composite 
3. Protection board 

B. Related Sections:  Other specification sections which directly relate to the 
work of this section include, but are not limited to, the following: 

1. Section 033000 – Cast-In-Place Concrete 
2. Section 042000 – Unit Masonry 
3. Section 071100 – Dampproofing 
4. Section 076000 – Flashing and Sheet Metal 
5. Section 079200 – Joint Sealants 
6. Section 079500 – Expansion Control 
7. Section 334600 – Subdrainage 

 
1.03 REFERENCE STANDARDS 

A. The following standards and publications are applicable to the extent 
referenced in the text. 

B. American Society for Testing and Materials (ASTM) 

C 836 Standard Specification for High Solids, Cold Liquid-Applied 
Elastomeric Waterproofing Membrane for Use with Separate Wearing 
Course 

D 412 Standard Test Methods for Rubber Properties in Tension 
D 570 Standard Test Method for Water Absorption of Plastics 
D 882 Standard Test Methods for Tensile Properties of Thin Plastic Sheeting 
D 903 Standard Test Method for Peel or Stripping Strength of Adhesive 

Bonds 
D 1876 Standard Test Method for Peel Release of Adhesives (T-Peel) 
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D 1970  Standard Specification for Self-Adhering Polymer Modified 
Bituminous Sheet Materials Used as Steep Roofing Underlayment for 
Ice Dam Protection 

D 3767 Standard Practice for Rubber - Measurements of Dimensions 
D 5385 Standard Test Method for Hydrostatic Pressure Resistance of 

Waterproofing Membranes 
E 96 Standard Test Methods for Water Vapor Transmission of Materials 
E 154 Standard Test Methods for Water Vapor Retarders Used in Contact 

with Earth Under Concrete Slabs, on Walls, or as Ground Cover 
 
1.04 SUBMITTALS 

A. Samples:  Submit representative samples of the following for approval: 

1. Sheet membrane 
2. Protection board 
3. Prefabricated drainage composite 

 
1.05 QUALITY ASSURANCE 

A. Manufacturer:  Sheet membrane waterproofing shall be manufactured and 
marketed by a firm with a minimum of 20 years experience in the production 
and sales of self-adhesive sheet membrane waterproofing.  Manufacturers 
proposed for use but not named in these specifications shall submit evidence 
of ability to meet all requirements specified, and include a list of projects of 
similar design and complexity completed within the past 5 years. 

B. Installer:  A firm which has at least 3 years experience in work of the type 
required by this section. 

C. Materials:  For each type of material required for the work of this section, 
provide primary materials which are the products of one manufacturer. 

D. Pre-Installation Conference:  A pre-installation conference shall be held prior 
to commencement of field operations to establish procedures to maintain 
optimum working conditions and to coordinate this work with related and 
adjacent work.  Agenda for meeting shall include review of special details and 
flashing.  

 
1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials and products in labeled packages.  Store and handle in strict 
compliance with manufacturer’s instructions, recommendations and material 
safety data sheets.  Protect from damage from sunlight, weather, excessive 
temperatures and construction operations.  Remove damaged material from 
the site and dispose of in accordance with applicable regulations. 
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1. Do not double-stack pallets of membrane on the job site.  Provide cover on 
top and all sides, allowing for adequate ventilation. 

2. Protect mastic and adhesive from moisture and potential sources of 
ignition. 

3. Store drainage composite or protection board flat and off the ground.  
Provide cover on top and all sides. 

B. Sequence deliveries to avoid delays, but minimize on-site storage. 

1.07 PROJECT CONDITIONS 

A. Perform work only when existing and forecasted weather conditions are 
within the limits established by the manufacturer of the materials and products 
used. 

B. Proceed with installation only when substrate construction and preparation 
work is complete and in condition to receive sheet membrane waterproofing. 

 
1.08 WARRANTY 

A. Sheet Membrane Waterproofing:  Provide written 5 year material warranty 
issued by the membrane manufacturer upon completion of the work. 

 

PART 2 — PRODUCTS 

2.01 MATERIALS 

A. Sheet Membrane Waterproofing:  Bituthene® 3000/Low Temperature 
Membrane by Grace Construction Products; a self-adhesive, cold-applied 
composite sheet consisting of a thickness of 1.4 mm (0.056 in.) of 
rubberized asphalt and 0.1 mm (0.004 in.) of cross-laminated, high 
density polyethylene film. Provide rubberized asphalt membrane covered 
with a release sheet, which is removed during installation.  No special 
adhesive or heat shall be required to form laps. 

B. Sheet Membrane Waterproofing  
 
PHYSICAL PROPERTIES FOR BITUTHENE 3000/LOW TEMPERATURE 
MEMBRANE: 
Property Test Method Typical Value 
Color  Dark gray-black 
Thickness ASTM D 3767 Method A 1.5 mm (0.060 in.) nominal 
Flexibility, 180° bend over  
25 mm (1 in.) mandrel at  
-43°C (-45°F) 

ASTM D 1970 Unaffected 

Tensile Strength, 
Membrane  

ASTM D 412 Modified1 2240 kPa (325 lbs/in.2) 
minimum 
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Die C 
Tensile Strength, Film ASTM D 882 Modified1 34.5 MPa (5,000 lbs/in.2) 

minimum 
Elongation, Ultimate 
Failure of Rubberized 
Asphalt 

ASTM D 412 Modified1 300% minimum 

Crack Cycling at -32°C (-
25°F), 100 Cycles 

ASTM C 836 Unaffected 

Lap Adhesion at Minimum 
Application Temperature 

ASTM D 1876 Modified2 700 N/m (4 lbs/in.) – 
Bituthene 3000 
880 N/m (5 lbs/in.) – Low 
Temp 

Peel Strength ASTM D 903 Modified3 1576 N/m (9 lbs/in.) 
Puncture Resistance, 
Membrane 

ASTM E 154 222 N (50 lbs) minimum 

Resistance to Hydrostatic 
Head 

ASTM D 5385 60 m (200 ft) of water 

Permeance ASTM E 96,  
Section 12 – Water Method 

2.9 ng/m2sPa 
(0.05 perms) maximum 

Water Absorption ASTM D 570 0.1% maximum 
 
Footnotes: 
1. The test is run at a rate of 50 mm (2 in.) per minute. 
2. The test is conducted 15 minutes after the lap is formed and run at a rate of 50 mm (2 

in.) per minute at -4°C (25°F). 
3. The 180° peel strength is run at a rate of 300 mm (12 in.) per minute. 
 

C. Prefabricated Drainage Composite:  (Hydroduct® 220) Drainage Composite 
by Grace Construction Products.  Drainage Composite shall be designed to 
promote positive drainage while serving as a protection course. 

D. Protection Board: 

1. Expanded Polystyrene Protection Board:  25 mm (1 in.) thick for vertical 
applications with the following characteristics.  Adhere to waterproofing 
membrane with Bituthene Protection Board Adhesive. 
Normal Density:  16 kg/m3 (1.0 lb/ft3) 
Thermal Conductivity, K factor: 0.24 at 5°C (40°F), 0.26 at 24°C (75°F) 
Thermal Resistance, R-Value: 4 per 25 mm (1 in.) of thickness. 

 
E. Waterstop: AdcorTM ES hydrophilic non-bentonite waterstop by Grace 

Construction Products for non-moving concrete construction joints. 

F. Miscellaneous Materials:  Surface conditioner, mastic, liquid membrane, tape 
and accessories specified or acceptable to manufacturer of sheet membrane 
waterproofing.  
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PART 3 — EXECUTION 

3.01 EXAMINATION 

A. The installer shall examine conditions of substrates and other conditions under 
which this work is to be performed and notify the contractor, in writing, of 
circumstances detrimental to the proper completion of the work.  Do not 
proceed with work until unsatisfactory conditions are corrected.   

 
3.02 PREPARATION OF SUBSTRATES 

A. Refer to manufacturer’s literature for requirements for preparation of 
substrates.  Surfaces shall be structurally sound and free of voids, spalled 
areas, loose aggregate and sharp protrusions.  Remove contaminants such as 
grease, oil and wax from exposed surfaces.  Remove dust, dirt, loose stone 
and debris.  Use repair materials and methods which are acceptable to 
manufacturer of sheet membrane waterproofing. 

B. Cast-In-Place Concrete Substrates: 

1. Do not proceed with installation until concrete has properly cured and 
dried (minimum 7 days for normal structural concrete and minimum 
14 days for lightweight structural concrete).   

2. Fill form tie rod holes with concrete and finish flush with surrounding 
surface. 

3. Repair bugholes over 13 mm (0.5 in.) in length and 6 mm (0.25 in.) deep 
and finish flush with surrounding surface. 

4. Remove scaling to sound, unaffected concrete and repair exposed area.   
5. Grind irregular construction joints to suitable flush surface. 

C. Masonry Substrates:  Apply waterproofing over concrete block and brick with 
smooth trowel-cut mortar joints or parge coat. 

D. Wood Substrates:  Apply waterproofing membrane over securely fastened 
sound surface. All joints and fasteners shall be flush to create a smooth 
surface. 

E. Related Materials:  Treat joints and install flashing as recommended by 
waterproofing manufacturer. 

 
3.03 INSTALLATION 

A. Refer to manufacturer’s literature for recommendations on installation, 
including but not limited to, the following: 

1. Apply primer at rate recommended by manufacturer.  Recoat areas not 
waterproofed if contaminated by dust.  Mask and protect adjoining 
exposed finish surfaces to protect those surfaces from excessive 
application of primer. 
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2. Delay application of membrane until primer is completely dry.  Dry time 
will vary with weather conditions. 

3. Seal daily terminations with troweled bead of mastic. 
4. Apply protection board and related materials in accordance with 

manufacturer’s recommendations. 
 

3.04 CLEANING AND PROTECTION 
A. Remove any masking materials after installation.  Clean any stains on 

materials which would be exposed in the completed work. 
B. Protect completed membrane waterproofing from subsequent construction 

activities as recommended by manufacturer. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 072100                 THERMAL INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Foam-plastic board insulation. 
2. Glass-fiber board insulation. 
3. Glass-fiber blanket insulation. 
4. Vapor retarders. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Research/evaluation reports. 

PART 2 - PRODUCTS 

2.1 GLASS-FIBER BOARD INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Celotex Corporation.  
2. CertainTeed Corporation.  
3. Johns Manville.  
4. Knauf Insulation.  
5. Owens Corning.  

2.2 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. CertainTeed Corporation. 
2. Johns Manville. 
3. Owens Corning. 
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B. Sound Control Batts: Unfaced, Glass-Fiber Blanket Insulation: ASTM C 665, Type I; with 
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per 
ASTM E 84; passing ASTM E 136 for combustion characteristics. 

C. Thermal Insulation: Unfaced, Glass-Fiber Blanket Insulation: ASTM C 665, Type I; with 
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 
84; passing ASTM E 136 for combustion characteristics. R-value minimum 11.0 for 3 ½” 
thickness and 19.0 for 6” thickness when tested in accordance with ASTM C518.  

2.3 FOAMED-IN-PLACE INSULATION 

A. Underside of roof deck and exterior walls: 
1. Open cell spray applied foam “AirTight OC” by Lapolla Industries, Inc. or approved equal 
     (R-20 at exterior walls & R-30 at underside of deck).  
2. Ignition burner meeting the requirements of 2006 IBC Chapter 26.  

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time. 

C. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions 
and fill voids with insulation. Remove projections that interfere with placement. 

D. Provide sizes to fit applications indicated and selected from manufacturer's standard 
thicknesses, widths, and lengths. Apply single layer of insulation units to produce thickness 
indicated unless multiple layers are otherwise shown or required to make up total thickness. 

 

END OF SECTION 
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SECTION 072726 -         FLUID-APPLIED MEMBRANE AIR BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes a fluid-applied, air and water resistive vapor-permeable membrane border.  

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For air-barrier assemblies. 

1. Include details for substrate joints and cracks, counterflashing strips, penetrations, inside 
and outside corners, terminations, and tie-ins with adjoining construction. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Mockups: Build mockups to set quality standards for materials and execution. 

1. Build integrated mockups of exterior wall assembly 100 SF max, incorporating backup 
wall construction, external cladding, window, storefront, door frame and sill, insulation, 
ties and other penetrations, and flashing to demonstrate surface preparation, crack and 
joint treatment, application of air barriers, and sealing of gaps, terminations, and 
penetrations of air-barrier assembly. Verify components required by Architect.  

a. Coordinate construction of mockups to permit inspection by Owner's testing of air 
barrier before external insulation and cladding are installed. 

b. Include junction with roofing membrane, corner and foundation wall intersection.  
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PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL: 

2.2 PERFORMANCE REQUIREMENTS 

A. General: Air and water resistive vapor permeable barrier shall be capable of stopping air and 
water leakage in the cavity wall exterior, incidental condensation or water penetration. Air-
barrier assemblies shall be capable of accommodating substrate movement and of sealing 
substrate expansion and control joints, construction material changes, penetrations, and 
transitions at perimeter conditions without deterioration and air leakage exceeding specified 
limits. 

2.3 VAPOR-PERMEABLE MEMBRANE AIR-BARRIER 

A. Fluid-Applied, Vapor-Permeable Membrane Air Barrier: Elastomeric membrane. 

1. Products: Subject to compliance with requirements, provide the following: 
a. PROSOCO R-GUARD Spray  

1) Fluid applied air and water-resistive barrier that stops air and water leakage 
in cavity wall, masonry veneer construction, as well as in stucco, EIFS and 
most other building wall assemblies.  
a) Product: PROSOCO R-GUARD Spray Wrap MVP, manufactured 

by PROSOCO, Inc., Lawrence, KS, (800) 255-4255, 
www.prosoco.com or approved equal.  

2. Physical and Performance Properties: 
a. ICC-ES AC 212 Acceptance Criteria for Water-Resistive Coatings Used as Water-

Resistive Barriers Over Exterior Sheathing. 
b. ABAA: Air Barrier Association of America Acceptance Criteria for Liquid 

Applied Membranes. 
c. Comply with national, state regulations.  
d. Water vapor transmission: 34 perms when tested in accordance with ASTM E96 

(Wet Cup). 
e. Tensile bond: Minimum 15 psi or exceeds strength of substrate when tested in 

accordance with ASTM C297. 
f. Surface burning characteristics: Class A Building Material, when tested in 

accordance with ASTM E84.  Flame Spread: Less than or equal to 25, Smoke 
Developed:  Less than or equal to 450. 

g. Total solids: 65 to 75- percent by volume, ASTM-D-2369. 
 

 
3. Water Based Primer for Raw Gypsum Board Edges 

a. Primer to seal the cut edges of gypsum wall boards where they are exposed in 
rough openings for windows and doors. The sealed edge makes a compatible 
surface for easy application of liquid applied fiber-reinforced fill coat and seam 
treatment for through-wall components. 
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1) Product: PROSOCO R-GUARD PorousPrep, manufactured by PROSOCO, 
Inc., Lawrence, KS, (800) 255-4255, www.prosoco.com. 

b. Subject to compliance with the following physical and performance requirements: 
1) Breathable liquid primer. 
2) Comply with national, state regulations. 
3) Total solids: 16 percent. 

 
4. Liquid Applied Fill Coat and Seam Filler:  

a. High modulus, gun-grade, crack and joint filler, adhesive and detailing compound 
that combines the best silicone and polyurethane properties. The single-
component, Silyl-Terminated-Poly-Ether (STPE) prepares open joints, seams 
and cracks before installing primary water and air barrier system to prevent 
the movement of water and air through building envelopes. 
1) Product: PROSOCO R-GUARD Joint & Seam Filler, manufactured by 

PROSOCO, Inc., Lawrence, KS, (800) 255-4255, www.prosoco.com.  
 

5. Liquid-Applied Flashing and Detailing Membrane  
a. Gun-grade waterproofing, adhesive and detailing compound that combines the best 

of silicone and polyurethane properties. The single component, Silyl-Terminated-
Poly-Ether (STPE) produces a highly durable, seamless, elastomeric should treat 
joints, seams, cracks and provide the flashing membrane in rough openings of 
structural walls and to counter-flash waterproofing and air barrier components. 
1) Product: PROSOCO R-GUARD FastFlash manufactured by PROSOCO, 

Inc., Lawrence, KS, (800) 255-4255, www.prosoco.com. 
b. Subject to compliance with the following physical and performance requirements: 

1) Living Building Challenge 2.0/2.1 Red List. 
2) AAMA 714-12 Voluntary Specification for Liquid-Applied Flashing Used 

to Create a Water-Resistive Seal Around Exterior Wall Openings in 
Buildings. 

3) ICC-ES AC 212 Acceptance Criteria for Water-Resistive Coatings Used as 
Water-Resistive Barriers Over Exterior Sheathing. 

4) Comply with national state regulations. 
5) Water vapor transmission: 21 perms when tested in accordance with ASTM 

E96. 
6) Tensile strength: Greater than 150 psi when tested in accordance with 

ASTM D412. 
7) Elongation at break: Greater than 350 percent when tested in accordance 

with ASTM D412. 
8) Total Solids: 99 percent. 

 
6. Interior Sealant for Windows and Doors 

a. High performance, gun-grade waterproofing sealant that combines the silicone and 
polyurethane properties. Single component, Silyl-Terminated-Poly-Ether (STPE) 
that is that is durable, and stops the movement of moist air through cracks 
surrounding windows and doors. 
1) Product: PROSOCO R-GUARD AirDam, manufactured by PROSOCO, 

Inc., Lawrence, KS, (800) 255-4255, www.prosoco.com. 
 

b. Backer rod: In deep joints, control sealant depth by installing closed cell backer 
rod. Diameter of the soft-backer rod should be 25 percent greater than the joint 
width. Do not puncture backer rod.  
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7. Preformed Silicone Sealant Extrusion 
a. Manufacturer’s standard system consisting of pre-cured low modulus elastomeric 

extrusion that provides a continuous transition and bridges windows and doors 
frames at curtain wall, storefront, expansion joints, skylights, and roof to air 
barrier materials.  Provide continuous Preformed Silicone Sealant Extrusion 
System that is flexible, durable, designed for high dynamic and thermal movement 
which is resistant to ultraviolet exposure and weathering. 
1) Product:  PROSOCO SureSpan EX, manufactured by PROSOCO Inc., 

Lawrence, KS, (800) 255-4255, www.prosoco.com. 
b. Subject to compliance with the following physical and performance requirements: 

1) Elongation: Minimum 400 percent when tested in accordance to ASTM 
D412. 

2) Joint Movement Capacity: Minimum 200 percent elongation and minimum 
75% compression per ASTM C1518 (ASTM C1523). 

3) Tensile Strength:  Minimum 700 psi when tested in accordance with ASTM 
D412. 

4) Tear Strength:  Minimum 200 lb/in when tested in accordance with ASTM 
D624. 

5) Tear Propagation:   Pass testing requirements of ASTM C1518 (ASTM 
C1523). Movement Class shall exceed 200 percent Elongation and a Tear 
Class of PT (Knotty Tear). 

6) Shore Hardness A:  50 to 65 when tested in accordance with ASTM D2240. 
7) UV Resistance:  No degradation of material when exposed to UV. 

2.4 ACCESSORY MATERIALS 

A. General: Accessory materials recommended by air-barrier manufacturer to produce a complete 
air-barrier assembly and compatible with primary air-barrier material. 

B. Thru Wall Flashing:  
1. Membrane flashing attached to stud before the sheathing.  

a. Product: Hohmann & Bernard, Inc., 800-645-0616, Textro Flashing, 40 mil, 
white  

2. Subject to compliance with the following: 
a. Tensile Strength: 6,242 PSI  
b. Elongation: 16% 
c. Water Absorption: .77% max 
d. Moisture Vapor Permeation: .0152 perms  

C. Termination Mastic: Air-barrier manufacturer's standard cold fluid-applied elastomeric liquid; 
trowel grade. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND SURFACE PREPARATION 

A. Examine conditions for compliance with system manufacturer’s requirements for installation, 
and other specific conditions affecting performance of air barrier system. 



BYSP 18002                 FLUID-APPLIED MEMBRANE AIR BARRIERS 072726 - 5 

B. All surfaces must be sound, clean and free of grease, dirt, excess mortar or other contaminants. 
Fill or bridge damaged surfaces, voids or gaps larger than one- inch. Fill voids and gaps 
measuring one- inch or less with liquid applied fill coat and seam filler as necessary to 
ensure continuity.  
1. Surfaces to receive primary fluid applied air and water barrier must be dry or damp, 

unless approved by air barrier manufacturer.  Surfaces to receive (STPE) fluid applied 
accessories must be dry, damp or wet to the touch. Brush away any standing water 
present before application. STPE products will tolerate rain immediately after 
application. 

C. Refer to manufacturer’s product data sheets for requirements for condition of and preparation of 
substrates.  
1. Surfaces shall be sound and free of voids, spalled areas, loose aggregate and sharp 

protrusions.  
2. Remove contaminants such as grease, oil and wax from exposed surfaces.  
3. Remove dust, dirt, loose stone and debris.  
4. Use repair materials and methods that are acceptable to manufacturer of the air and 

water-resistive barrier system. 
5. Refer to manufacturer’s product data sheets and manufacturer’s installation guidelines for 

additional information on preparing structural walls to receive the primary air and water 
resistive barrier. 

D. Exterior sheathing: 
1. Ensure that sheathing is properly installed with ends, corners and edges properly 

fastened. Remove and replace damaged sheathing. 
2. Mechanical fasteners used to secure sheathing boards or penetrate sheathing boards 

shall be set flush with sheathing, and spot overdriven fasteners with liquid applied fill 
coat and seam filler.  

3. Seal the cut edges of gypsum wall boards exposed in rough openings for windows and 
doors at corners, as recommended by manufacturer.  

E. Masonry and concrete substrates:  
1. Masonry head and bed joints should be fully filled and tooled. 
2. Mechanically remove loose mortar fins, mortar accumulations and protrusions, and 

debris. 
3. Fill cracks, joints and gaps with liquid applied fill coat and seam filler as herein 

specified. 

3.2 FIBER REINFORCED FILL COAT AND SEAM FILLER 

A. General: Comply with weather and air barrier manufacturer’s installation instructions, 
temperature limitations, product data and shop drawings. 

B. Apply liquid applied fill coat and seam filler for seams, joints, cracks, gaps, primed rough 
gypsum edges at sheathing, rough openings per manufacturer’s written instructions. 
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3.3 LIQUID APPLIED FLASHING AT WINDOWS, DOORS, OPENINGS AND 
PENETRATIONS  

A. General: Comply with weather and air barrier manufacturer’s installation instructions, 
temperature limitations, product data and shop drawings. 

B. Apply liquid flashing membrane over surfaces to seal and waterproof rough openings per 
manufacturer’s written instructions. Spread the wet product to create an opaque, monolithic 
flashing membrane which surrounds the rough opening and extends 4 to 6 inches over the face 
of the structural wall. Apply additional coats as needed to achieve void- and pinhole-free 
surface. 

3.4 FLUID-APPLIED AIR & WATER-RESISTIVE BARRIER INSTALLATION 

A. General: Comply with weather and air barrier manufacturer’s installation instructions, 
temperature limitations, product data and shop drawings. 

B. Apply air and water-resistive barrier to a clean, dry substrate within temperature and weather 
limitations per manufacturer’s written instructions. 
1. Apply to recommended thickness.  
2. Allow product to cure and dry. 
3. Inspect membrane before covering. Repair any punctures or damaged areas by applying 

additional material. 
4. Back roll as necessary to ensure there are no pinholes, voids or gaps in the 

membrane.  Apply fluid applied air and water-resistive barrier per manufacturer’s 
recommendations. 

5. Apply additional coats per manufacturer’s written instructions. 

3.5 FLUID-APPLIED FLASHING TRANSITIONS 

A. General: Comply with weather and air barrier manufacturer’s installation instructions, 
temperature limitations, product data and shop drawings. 

B. Apply fiber reinforced fill coat and seam filler and liquid flashing membrane as a liquid flashing 
membrane to waterproof the transitions in rough opening and between dissimilar materials 
per manufacturer’s written instructions. 
1. Fill any voids between the top of the flashing leg and the vertical wall with fiber 

reinforced fill coat and seam filler. 
2. Spread the wet liquid flashing membrane to create a monolithic “cap-flash” flashing 

membrane per manufacturer’s written instructions.  
3. Apply additional coats as needed to achieve void- and pinhole-free surface. 
4. Allow treated surfaces to skin before installing other wall assembly, waterproofing or air 

barrier components. 

C. Apply preformed silicone sealant extrusion to provide a continuous airtight and water-tight 
seal between material frame and substrate per manufacturer’s written instructions. 
1. Embed material in bead of liquid flashing membrane per manufacturer’s written 

instructions.  
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3.6 INTERIOR SEALANT FOR WINDOWS AND DOORS INSTALLATION 

A. General: Comply with weather and air barrier manufacturer’s installation instructions, 
temperature limitations, product data and shop drawings. 

B. Apply interior waterproofing sealant per manufacturer’s written instructions. 
1. Install Backer rod: Compressible, closed cell rod stock as recommended by manufacturer 

for compatibility with sealant.  Install Backer Rod as necessary per manufacturer’s 
written instructions. 

2. Apply interior waterproofing sealant in continuous beads without gaps or air pockets. 

3.7 THRU WALL FLASHING 

A. Apply membrane 8'' up exterior metal studs above finish floor before sheathing is applied.  
Leave 10'' hanging below finish floor.  Apply exterior sheathing over flashing thus attaching it 
to the stud behind the sheathing.  Apply liquid membrane over entire sheathing surface. 

3.8 FIELD QUALITY CONTROL 

A. Testing: Owner will require water test by Contractor. 

B. Inspections: Air-barrier materials, accessories, and installation are subject to inspection for 
compliance with requirements. 

C. Air barriers will be considered defective if they do not pass tests and inspections. 

1. Apply additional air-barrier material, according to manufacturer's written instructions, 
where inspection results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

D. Repair damage to air barriers caused by testing; follow manufacturer's written instructions. 

E. Protect air-barrier system from damage during application and remainder of construction period, 
according to manufacturer's written instructions. 

1. Protect air barrier from exposure to UV light and harmful weather exposure as required 
by manufacturer. If exposed to these conditions for more than 45 days, remove and 
replace air barrier or install additional, full-thickness, air-barrier application after 
repairing and preparing the overexposed membrane according to air-barrier 
manufacturer's written instructions. 

2. Protect air barrier from contact with incompatible materials and sealants not approved by 
air-barrier manufacturer. 

F. Remove masking materials after installation. 

3.9 Warranty : 5 years.  

END OF SECTION 
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SECTION 074213.13           FORMED METAL HORIZONTAL WALL PANELS  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Concealed-fastener, lap-seam metal wall panels. 

1.2 PREINSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, 
closures, and accessories; and special details. 

C. Samples: For each type of metal panel indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Warranties: Samples of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. UL-Certified, Portable Roll-Forming Equipment: UL-certified, portable roll-forming equipment 
capable of producing metal panels warranted by manufacturer to be the same as factory-formed 
products. Maintain UL certification of portable roll-forming equipment for duration of work. 
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1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal panel systems that fails in materials or workmanship within 
specified warranty period. 

1. Warranty Period: One year from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 
following loads, based on testing according to ASTM E 1592: 

1. Wind Loads: Per code or as indicated on Drawings. 
2. Other Design Loads: Per code or as indicated on Drawings. 
3. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

 

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested 
according to ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference: 1.57 lbf/sq. ft. (75 Pa). 

C. Water Penetration under Static Pressure: No water penetration when tested according to 
ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference:  6.24 lbf/sq. ft. (300 Pa). 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): ambient; material surfaces. 

E. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency. 
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2.2 CONCEALED-FASTENER, LAP-SEAM HORIZONTAL METAL WALL PANELS 

A. General: Provide factory-formed metal panels designed to be field assembled by lapping and 
interconnecting top and bottom edges of adjacent panels and mechanically attaching through 
panel to supports using concealed fasteners and factory-applied sealant in laps. Include 
accessories required for weather tight installation. 

B. Basis-of-Design Product: Subject to compliance with requirements, provide PAC-Clad 
Peterson HWP Metal Wall Panels.  Provide basis of design product or comparable product by 
one of the following: 

a. Dimensional Metals, Inc. 
b. Englert Inc. 
c. Flexospan Steek Buildings, Inc. 
d. Merchant & Evans, Inc. 

1. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 
ASTM A 653/A 653M, G90 (Z275) coating designation, or aluminum-zinc alloy-coated 
steel sheet complying with ASTM A 792/A 792M, Class AZ50 (Class AZM150) coating 
designation; structural quality. Pre-painted by the coil-coating process to comply with 
ASTM A 755/A 755M. 

2. Face Sheet:  Minimum 20 Ga. nominal uncoated thickness. 
 

3. Surface:  Smooth. 

4. Fluoropolymer Two-Coat Mica System:  0.25-mil primer with 0.8-mil 70 percent PVDF 
fluoropolymer color coat providing a pearlescent appearance, AAMA 621. 

a. Basis of Design: PAC-Clad Peterson HWP Metal Wall  

b. Color: As selected from standard and premium colors. 
  

5. Fasteners: Concealed. 

C. Panel Coverage: Four-rib profile with recessed flat pan between ribs: 

 
1. Basis of Design Product:  PAC-Clad Peterson HWP Metal Wall Panel 
2. Panel Width:  16 inches (406 mm) high.  
3. Panel Depth:   7/8''.  
4. Panel Lengths: 4' - 30'.  
5. Provide micro line extrusions to trim and windows.  

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel 
sheet, ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or 
ASTM A 792/A 792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 
unless otherwise indicated. Provide manufacturer's standard sections as required for support and 
alignment of metal panel system. 
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B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, 
fillers, closure strips, and similar items. Match material and finish of metal panels unless 
otherwise indicated. 

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal panels. 
2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer. 
3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal panel profile. Provide closure strips where 
indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 
required to seal against weather and to provide finished appearance. Locations include, but are 
not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae, 
parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as 
adjacent metal panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed 
fasteners with heads matching color of metal panels by means of plastic caps or factory-applied 
coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with 
panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing; 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 
thick. 

2. Joint Sealant: ASTM C 920; as recommended in writing by metal panel manufacturer. 
3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311. 

2.4 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance requirements 
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 
according to equipment manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 
movements. 
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E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 
that apply to design, dimensions, metal, and other characteristics of item indicated. 

2.5 FINISHES 

A. Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621.Two Coat Fluoropolymer finish containing not 
less than 70 percent PVDF resin by weight in color coat. 

2. Concealed Finish: White or light-colored acrylic or polyester backer finish. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Miscellaneous Supports: Install sub-framing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C 754 and metal panel manufacturer's written 
recommendations. 

3.2 METAL PANEL INSTALLATION 

A. Lap-Seam Metal Panels: Fasten metal panels to supports with concealed fasteners at each 
lapped joint at location and spacing recommended by manufacturer. 

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to line for 
neat and weathertight enclosure. 

2. Install screw fasteners with power tools having controlled torque adjusted to compress 
washer tightly without damage to washer, screw threads, or panels. Install screws in 
predrilled holes. 

3. Flash and seal panels with weather closures at perimeter of all openings. 

B. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using 
sealant or tape as recommend by manufacturer on side laps of nesting-type panels; and 
elsewhere as needed to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 
3. At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with 

sealant and fastened together by interlocking clamping plates. 

C. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components. 

D. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 
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where possible, and set units true to line and level as indicated. Install work with laps, joints, 
and seams that are permanently watertight. 

3.3 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed, unless otherwise indicated in manufacturer's written installation instructions. On 
completion of metal panel installation, clean finished surfaces as recommended by metal panel 
manufacturer. Maintain in a clean condition during construction. 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 074213.53               METAL SOFFIT PANELS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes metal soffit panels. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include fabrication and installation layouts of metal panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, flashings, 
closures, and accessories; and special details. 

C. Samples: For each type of metal panel indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Warranties: Samples of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of metal panel systems that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period: One year from date of Substantial Completion. 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period. 
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1. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the 
following loads, based on testing according to ASTM E 1592: 

1. Wind Loads: As indicated on Structural Drawings. 
2. Other Design Loads: As indicated on Drawings. 
3. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

 

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested 
according to ASTM E 283 at the following test-pressure difference: 

1. Test-Pressure Difference: 1.57 lbf/sq. ft. (75 Pa). 

C. Water Penetration under Static Pressure: No water penetration when tested according to 
ASTM E 331 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa). 

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes by preventing buckling, opening of joints, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects. Base calculations on surface 
temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

2.2 METAL SOFFIT PANELS 

A. General: Provide metal soffit panels designed to be installed by lapping and interconnecting 
side edges of adjacent panels and mechanically attaching through panel to supports using 
concealed fasteners in side laps. Include accessories required for weather tight installation. 

B. Vee Groove Profile Metal Soffit Panels: Solid panels formed with vertical panel edges and a 
Vee grooved pan between panel edges; with flush joint between panels. 

C. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:     

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated, 
PAC-Clad Peterson, or comparable product by one of the following: 

a. CENTRIA Architectural Systems 
b. Merchant & Evans Inc 
c. PAC-Clad Peterson 
d. Berridge Manufacturing 
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1. Profile: PAC-750. 
2. Material: Face Sheet: Minimum 0.032 inch 22 gage (0.91 mm) nominal uncoated 

thickness. 
3. Surface:  Vee Groove. 
4. Metallic-Coated Steel Sheet: G90 (Z275) coating designation, or aluminum-zinc alloy-

coated steel sheet complying with ASTM A 792/A 792M, Class AZ50 (Class AZM150) 
coating designation; structural quality. Pre-painted by the coil-coating process to comply 
with ASTM A 755/A 755M. 

5. Exterior Finish: Two-coat fluoropolymer. Fluoropolymer Two-Coat Mica System:  
0.25-mil primer with 0.8-mil 70 percent PVDF fluoropolymer color coat providing a 
pearlescent appearance, AAMA 621. 
a. Color: As selected from standard and premium colors. 

D. Panel Coverage: Flush-joint profile with raised flat pan. 

1. PAC-750 Soffit 
2. Panel Height:  12 inches (305 mm). 
3. Panel Depth:   .50 inches  
4. Fastener: Concealed. 

2.3 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel 
sheet, ASTM A 653/A 653M, G90 (Z275 hot-dip galvanized) coating designation or 
ASTM A 792/A 792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating designation 
unless otherwise indicated. Provide manufacturer's standard sections as required for support and 
alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel system 
including trim, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match 
material and finish of metal panels unless otherwise indicated. 

1. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 
closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 
strips; cut or premolded to match metal panel profile. Provide closure strips where 
indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as 
required to seal against weather and to provide finished appearance. Finish flashing and trim 
with same finish system as adjacent metal panels. 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide concealed 
fasteners. 
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E. Panel Sealants: Provide sealant types recommended by manufacturer that are compatible with 
panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing; 1/8 inch (3 mm) thick. 

2. Joint Sealant: ASTM C 920; as recommended in writing by metal panel manufacturer. 
3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311. 

2.4 FABRICATION 

A. General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance requirements 
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and 
structural requirements. 

B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may 
be fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same 
profile and warranted by manufacturer to be equal to factory-formed panels. Fabricate 
according to equipment manufacturer's written instructions and to comply with details shown. 

C. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

D. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from 
movements. 

E. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" 
that apply to design, dimensions, metal, and other characteristics of item indicated. 

2.5 FINISHES 

A. Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions. 

2. Concealed Finish: White or light-colored acrylic or polyester backer finish. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Miscellaneous Supports: Install sub-framing, furring, and other miscellaneous panel support 
members and anchorages according to ASTM C 754 and metal panel manufacturer's written 
recommendations. 
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1. Soffit Framing:  Furring channels to supports as required to comply with requirements 
for assemblies indicated. 

3.2 METAL PANEL INSTALLATION 

A. Metal Soffit Panels: Fasten metal panels to supports with fasteners at each lapped joint at 
location and spacing recommended by manufacturer. 

1. Apply panels and associated items true to line for neat and weathertight enclosure. 
2. Install screw fasteners with power tools having controlled torque adjusted to compress 

washer tightly without damage to washer, screw threads, or panels. Install screws in 
predrilled holes. 

B. Watertight Installation: 

1. Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using 
sealant or tape as recommend by manufacturer on side laps of nesting-type panels and 
elsewhere as needed to make panels watertight. 

2. Provide sealant or tape between panels and protruding equipment, vents, and accessories. 
3. At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with 

sealant and fastened together by interlocking clamping plates. 

C. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components. 

D. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners 
where possible, and set units true to line and level as indicated. Install work with laps, joints, 
and seams that are permanently watertight. 

3.3 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are 
installed unless otherwise indicated in manufacturer's written installation instructions. On 
completion of metal panel installation, clean finished surfaces as recommended by metal panel 
manufacturer. Maintain in a clean condition during construction. 

 

 

END OF SECTION 
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SECTION 076200                     SHEET METAL FLASHING AND TRIM  
                         (FOR METAL ROOF) 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manufactured reglets with counterflashing. 
2. Formed roof-drainage sheet metal fabrications. 
3. Formed low-slope roof sheet metal fabrications. 
4. Formed steep-slope roof sheet metal fabrications. 
5. Formed wall sheet metal fabrications. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For sheet metal flashing and trim. 

1. Include plans, elevations, sections, and attachment details. 
2. Distinguish between shop- and field-assembled work. 
3. Include identification of finish for each item. 
4. Include pattern of seams and details of termination points, expansion joints and 

expansion-joint covers, direction of expansion, roof-penetration flashing, and connections 
to adjoining work. 

C. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

B. Product test reports. 

C. Sample warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 
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1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing 
and trim similar to that required for this Project and whose products have a record of successful 
in-service performance. 

1. For copings and roof edge flashings that are SPRI ES-1 tested, shop shall be listed as able 
to fabricate required details as tested and approved. 

B. Mockups: Build mockups to verify selections made under Sample submittals to demonstrate 
aesthetic effects and to set quality standards for fabrication and installation. 

1. Build mockup of typical roof edge, including fascia trim, approximately 5 feet long. 

1.7 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal 
flashing and trim that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Finish Warranty Period: 2 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural 
movement, thermally induced movement, and exposure to weather without failure due to 
defective manufacture, fabrication, installation, or other defects in construction. Completed 
sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing 
Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for 
dimensions and profiles shown unless more stringent requirements are indicated. 

C. Sheet Metal Standard for Copper: Comply with CDA's "Copper in Architecture Handbook." 
Conform to dimensions and profiles shown unless more stringent requirements are indicated. 

D. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested 
according to SPRI ES-1 and capable of resisting the following design pressure: 

E. Recycled Content of Copper-Sheet Flashing and Trim: Postconsumer recycled content plus one-
half of preconsumer recycled content not less than 40 percent. 

F. Recycled Content of Steel-Sheet Flashing and Trim: Postconsumer recycled content plus one-
half of preconsumer recycled content not less than 25 percent. 

G. Thermal Movements: Allow for thermal movements from ambient and surface temperature 
changes. 
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2.2 SHEET METALS 

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying 
strippable, temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to 
ASTM A 653/A 653M, G90 (Z275) coating designation; prepainted by coil-coating process to 
comply with ASTM A 755/A 755M. 

1. Surface: Manufacturer's standard clear acrylic coating on both sides. 
2. Exposed Coil-Coated Finish: 
3. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than 

70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, 
and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

4. Color: selected by Architect from manufacturer's full range. 

2.3 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other 
miscellaneous items as required for complete sheet metal flashing and trim installation and as 
recommended by manufacturer of primary sheet metal or manufactured item unless otherwise 
indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 
bolts, and other suitable fasteners designed to withstand design loads and recommended by 
manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or 
factory-applied coating. Provide metal-backed EPDM or PVC sealing washers 
under heads of exposed fasteners bearing on weather side of metal. 

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal 
being fastened. 

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching 
internal gutter width. 

2. Fasteners for Copper Sheet: Copper, hardware bronze or passivated Series 300 stainless 
steel. 

3. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel. 
4. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel. 
5. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or hot-dip 

galvanized steel according to ASTM A 153/A 153M or ASTM F 2329. 

C. Solder: 
1. For Zinc-Coated (Galvanized) Steel: ASTM B 32, Grade Sn50, 50 percent tin and 50 

percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 
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D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape 
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 
inch (13 mm) wide and 1/8 inch (3 mm) thick. 

E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and remain 
watertight. 

F. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

G. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, 
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted 
joints. 

H. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187. 

I. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application. 

2.4 MANUFACTURED REGLETS 

A. Reglets: Units of type, material, and profile required, formed to provide secure interlocking of 
separate reglet and counterflashing pieces, and compatible with flashing indicated with thru-
wall reliever and thru-wall insert installed by mason. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide comparable 
product by one of the following: 
a. Fry Reglet Corporation. 
b. Hickman, W. P. Company. 
c. Keystone Flashing Company, Inc. 
d. National Sheet Metal Systems, Inc. 

3. Material: Copper, 16 oz./sq. ft. (0.55 mm thick). 
4. Finish: Natural. 

2.5 FABRICATION, GENERAL 

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and 
recommendations in cited sheet metal standard that apply to design, dimensions, geometry, 
metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and 
trim in shop to greatest extent possible. 

1. Obtain field measurements for accurate fit before shop fabrication. 
2. Form sheet metal flashing and trim to fit substrates without excessive oil canning, 

buckling, and tool marks; true to line, levels, and slopes; and with exposed edges folded 
back to form hems. 
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3. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners 
on faces exposed to view. 

B. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with butyl sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

C. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide 
for proper installation of elastomeric sealant according to cited sheet metal standard. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or 
from compatible, noncorrosive metal. 

E. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard 
for application, but not less than thickness of metal being secured. 

F. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, 
and solder. 

G. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric 
sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints 
where necessary for strength, per standard. 

H. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal 
with epoxy seam sealer. Rivet joints where necessary for strength, per standard. 

2.6 ROOF-DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters: Fabricate to cross section required, complete with end pieces, outlet tubes, and 
other accessories as required. Fabricate in minimum 96-inch- (2400-mm-) long sections. 
Furnish flat-stock gutter brackets and gutter spacers and straps fabricated from same metal as 
gutters, of size recommended by cited sheet metal standard but with thickness not less than 
twice the gutter thickness. Fabricate expansion joints, expansion-joint covers, and gutter 
accessories from same metal as gutters. Shop fabricate interior and exterior corners. 

B. Downspouts: Fabricate rectangular downspouts to dimensions indicated, complete with 
mitered elbows. Furnish with metal hangers from same material as downspouts and anchors. 
1. Fabricate from the following materials: 

a. Copper: 16 oz./sq. ft. (0.55 mm thick), triple thickness after folding. 
b. Aluminum: 0.024 inch (0.61 mm), triple thickness after folding. 
c. Stainless Steel: 0.016 inch (0.40 mm), triple thickness after folding. 
d. Galvanized Steel: 16 GA. 

C. Parapet Scuppers: Fabricate scuppers to dimensions required, with closure flange trim to 
exterior, 4-inch- (100-mm-) wide wall flanges to interior, and base extending 4 inches (100 
mm) beyond cant or tapered strip into field of roof. Fabricate from the following materials: 
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1. Copper: 16 oz./sq. ft. (0.55 mm) thick. 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 
5. Aluminum-Zinc Alloy-Coated Steel: 0.028 inch (0.71 mm) thick. 

D. Conductor Heads: Fabricate conductor heads with flanged back and stiffened top edge and of 
dimensions and shape required, complete with outlet tubes. Fabricate from the following 
materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm) thick. 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

E. Splash Pans: Fabricate to dimensions and shape required and from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick) 
2. Aluminum: 26 GA (1.02 mm) thick. 
3. Stainless Steel: 26 GA (0.48 mm thick. 

2.7 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing (Gravel Stop) and Fascia Cap: Fabricate in minimum 96-inch- (2400-mm-) 
long, but not exceeding 12-foot- (3.6-m-) long sections. Lap 5” at joints with Sonneborn NP1 
sealant. Shop fabricate interior and exterior corners. 

1. Fabricate from the Following Materials: 

a. Copper: 16 oz./sq. ft. (0.68 mm thick). 
b. Aluminum: 0.032 inch thick. 
c. Stainless Steel: 26 GA thick. 
d. Galvanized Steel: 26 GA thick. 
e. Aluminum-Zinc Alloy-Coated Steel: 0.028 inch (0.71 mm) thick. 

B. Copings: Fabricate in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot-(3.6-m-) 
long, sections. Lap joint of same thickness as copings. Furnish with continuous cleat to support 
edge of external leg only. Miter corners, fasten and seal watertight. Shop fabricate interior and 
exterior corners. 

1. Fabricate from the Following Materials: 

a. Copper: 16 oz./sq. ft. (0.82 mm thick)  
b. Aluminum: 0.032 inch (1.27 mm) thick. 
c. Stainless Steel: 26 GA thick. 
d. Galvanized Steel: 26 GA thick. 

C. Base Flashing: Shop fabricate interior and exterior corners. Fabricate from the following 
materials: 
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1. Copper: 16 oz./sq. ft. (0.68 mm thick) 
2. Aluminum: 0.032 inch (1.02 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

D. Counterflashing and Flashing Receivers: Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

E. Roof-Penetration Flashing: Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel: 26 GA thick. 
3. Galvanized Steel: 26 GA thick. 

F. Roof-Drain Flashing: Fabricate from the following materials: 
  

1. Lead: 3 sheet Lead, 36” x 36” minimum only. 

2.8 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Apron, Step, Cricket, and Backer Flashing: Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

B. Valley Flashing: Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel: 26 GA thick. 
3. Galvanized Steel: 26 GA thick. 

C. Drip Edges: Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

D. Eave and Rake Flashing: Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 
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2.9 WALL SHEET METAL FABRICATIONS 

A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, 
but not exceeding 12-foot- (3.6-m-) long, sections, under copings, and at shelf angles. Fabricate 
discontinuous lintel, sill, and similar flashings to extend 6 inches (150 mm) beyond each side of 
wall openings; and form with ½ inch high, end dams. Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Stainless Steel: 26 GA thick. 

B. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings to 
extend 4 inches (100 mm) beyond wall openings. Form head and sill flashing with ½ -inch 
high, end dams. Fabricate from the following materials: 

1. Copper: 16 oz./sq. ft. (0.55 mm thick). 
2. Aluminum: 0.032 inch (0.81 mm) thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

C. Wall Expansion-Joint Cover: Fabricate from the following materials: 

1. Copper: 16 oz/sq. ft. (0.55 mm thick). 
2. Aluminum: 0.032 inch thick. 
3. Stainless Steel: 26 GA thick. 
4. Galvanized Steel: 26 GA thick. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. Felt Underlayment: Install felt underlayment, wrinkle free, using adhesive to minimize use of 
mechanical fasteners under sheet metal flashing and trim. Apply in shingle fashion to shed 
water, with lapped joints of not less than 2 inches (50 mm). 

B. Synthetic Underlayment: Install synthetic underlayment, wrinkle free, according to 
manufacturers' written instructions, and using adhesive where possible to minimize use of 
mechanical fasteners under sheet metal. 

C. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. 
Prime substrate if recommended by underlayment manufacturer. Comply with temperature 
restrictions of underlayment manufacturer for installation; use primer for installing 
underlayment at low temperatures. Apply in shingle fashion to shed water, with end laps of not 
less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side 
edges not less than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment 
within 14 days. 
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3.2 INSTALLATION, GENERAL 

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in 
place, with provisions for thermal and structural movement. Use fasteners, solder, protective 
coatings, separators, sealants, and other miscellaneous items as required to complete sheet metal 
flashing and trim system. 

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat 
seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 
performance. Verify shapes and dimensions of surfaces to be covered before fabricating 
sheet metal. 

3. Space cleats not more than 12 inches (300 mm) apart. Attach each cleat with at least two 
fasteners. Bend tabs over fasteners. 

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of 
buckling and tool marks. 

5. Torch cutting of sheet metal flashing and trim is not permitted. 

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-
treated wood or other corrosive substrates, protect against galvanic action or corrosion by 
painting contact surfaces with bituminous coating or by other permanent separation as 
recommended by sheet metal manufacturer or cited sheet metal standard. 

1. Coat concealed side of uncoated-aluminum, zinc, and stainless-steel sheet metal 
flashing and trim with bituminous coating where flashing and trim contact wood, ferrous 
metal, or cementitious construction. 

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or 
wood substrates, install underlayment and cover with slip sheet. 

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of 
corner or intersection. 

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) 
deep, filled with sealant concealed within joints. 

2. Use lapped expansion joints only where indicated on Drawings. 

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by fastener 
manufacturer to achieve maximum pull-out resistance. 

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

F. Seal joints as required for watertight construction. Prepare joints and apply sealants to comply 
with requirements in Section 079200 "Joint Sealants." 

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges 
of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-
tinned surface would show in completed Work. 
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1. Do not solder metallic-coated steel and aluminum sheet. 
2. Do not use torches for soldering. 
3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. 

Completely remove flux and spatter from exposed surfaces. 
4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel 

and acid flux. Promptly remove acid flux residue from metal after tinning and soldering. 
Comply with solder manufacturer's recommended methods for cleaning and 
neutralization. 

5. Copper Soldering: Tin edges of uncoated sheets, using solder for copper. 

H. Rivets: Rivet joints in uncoated aluminum where necessary for strength. 

3.3 ROOF-DRAINAGE SYSTEM INSTALLATION 

A. General: Install sheet metal roof-drainage items to produce complete roof-drainage system 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
roof perimeter flashing with installation of roof-drainage system. 

B. Hanging Gutters: Join sections with riveted and soldered joints if possible, or joints sealed 
with sealant and rivets. Provide for thermal expansion. Attach gutters at eave or fascia to 
firmly anchor them in position. Provide end closures and seal watertight with sealant. Slope to 
downspouts. 

C. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints. Provide hangers with 
fasteners designed to hold downspouts securely to walls. Locate hangers at top and bottom and 
at approximately 60 inches (1500 mm) o.c. Use rivets to hold joint. 

D. Splash Pans: Install where downspouts discharge on low-slope roofs. Set in asphalt roofing 
cement or elastomeric sealant compatible with the substrate. 

E. Parapet Scuppers: Continuously support scupper, set to correct elevation, and seal flanges to 
interior wall face, over cants or tapered edge strips, and under roofing membrane. 

F. Conductor Heads: Anchor securely to wall, with elevation of conductor head rim at minimum of 
1 inch (25 mm) below scupper or gutter discharge. 

G. Expansion-Joint Covers: Install expansion-joint covers at locations and of configuration 
indicated. Lap joints minimum of 4 inches (100 mm) in direction of water flow. 

3.4 ROOF FLASHING INSTALLATION 

A. General: Install sheet metal flashing and trim to comply with performance requirements, sheet 
metal manufacturer's written installation instructions, and cited sheet metal standard. Provide 
concealed fasteners where possible, and set units true to line, levels, and slopes. Install work 
with laps, joints, and seams that are permanently watertight and weather resistant. 

B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations 
in cited sheet metal standard unless otherwise indicated. Interlock bottom edge of roof edge 
flashing with continuous cleat anchored to substrate. 
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C. Copings: Anchor to resist uplift and outward forces according to recommendations in cited 
sheet metal standard unless otherwise indicated. 

D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top 
edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base 
flashing. Install stainless-steel draw band and tighten. 

E. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. 
Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend 
counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints minimum of 4 
inches (100 mm). 

F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation 
of roofing and other items penetrating roof. Use metal base with minimum 8 inch high tube, 
flash-in base. Use collar and cap as counterflashing. 

3.5 WALL FLASHING INSTALLATION 

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture 
according to cited sheet metal standard unless otherwise indicated. Coordinate installation of 
wall flashing with installation of wall-opening components such as windows, doors, and 
louvers. 

B. Through-Wall Flashing: Installation of through-wall flashing is specified in Section 042000 
"Unit Masonry” and Section 044200 "Exterior Stone Cladding."  

C. Reglets: Installation of reglets is specified in Section 033000 "Cast-in-Place Concrete” and 
Section 042000 "Unit Masonry.” 

D. Opening Flashings in Frame Construction: Install continuous head, sill,[ jamb,] and similar 
flashings to extend 4 inches (100 mm) beyond wall openings. 

3.6 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials. Clean off excess solder. 

C. Clean off excess sealants. 

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 
are installed unless otherwise indicated in manufacturer's written installation instructions. 

 

END OF SECTION 
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SECTION 078413            PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 
2. Penetrations in horizontal assemblies. 
3. Penetrations in smoke barriers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Installer Certificates: From Installer indicating penetration firestopping has been installed in 
compliance with requirements and manufacturer's written recommendations. 

B. Product test reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Global according to 
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to 
comply with its "Qualified Firestop Contractor Program Requirements." 

B. Fire-Test-Response Characteristics: Penetration firestopping shall comply with the following 
requirements: 

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard referenced in 
"Penetration Firestopping" Article. Provide rated systems bearing marking of qualified 
testing and inspection agency. 

C. Preinstallation Conference: Conduct conference at Project site. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Grace Construction Products. 
2. Hilti, Inc. 
3. Johns Manville. 
4. 3M Fire Protection Products. 
5. Tremco, Inc.; Tremco Fire Protection Systems Group. 
6. USG Corporation. 

2.2 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire according 
to requirements indicated, resist passage of smoke and other gases, and maintain original fire-
resistance rating of construction penetrated. Penetration firestopping systems shall be 
compatible with one another, with the substrates forming openings, and with penetrating items 
if any. 

B. Penetrations in Fire-Resistance-Rated Walls: Ratings determined per ASTM E 814 or UL 1479, 
based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa). 
1. F-Rating: Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies: Ratings determined per ASTM E 814 or UL 1479, based 
on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa). 
1. F-Rating: At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated. 
2. T-Rating: At least 1 hour, but not less than the fire-resistance rating of constructions 

penetrated except for floor penetrations within the cavity of a wall. 

D. Penetrations in Smoke Barriers: Provide penetration firestopping with ratings determined per 
UL 1479. 
1. L-Rating: Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening 

at 0.30-inch wg (74.7 Pa) at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping: Provide products with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, as determined per ASTM E 84. 

F. Accessories: Provide components for each penetration firestopping system that are needed to 
install fill materials and to maintain ratings required. Use only those components specified by 
penetration firestopping manufacturer and approved by qualified testing and inspecting agency 
for firestopping indicated. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
opening configurations, penetrating items, substrates, and other conditions affecting 
performance of the Work. 

B. Install penetration firestopping to comply with manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

C. Install forming materials and other accessories of types required to support fill materials during 
their application and in the position needed to produce cross-sectional shapes and depths 
required to achieve fire ratings indicated. 
1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not indicated as permanent components of 
firestopping. 

D. Install fill materials for firestopping by proven techniques to produce the following results: 
1. Fill voids and cavities formed by openings, forming materials, accessories, and 

penetrating items as required to achieve fire-resistance ratings indicated. 
2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 
3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.2 IDENTIFICATION 

A. Identify penetration firestopping with preprinted metal or plastic labels. Attach labels 
permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so 
labels will be visible to anyone seeking to remove penetrating items or firestopping. Use 
mechanical fasteners or self-adhering-type labels with adhesives capable of permanently 
bonding labels to surfaces on which labels are placed. Include the following information on 
labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 
Management of Any Damage." 

2. Contractor's name, address, and phone number. 
3. Designation of applicable testing and inspecting agency. 
4. Date of installation. 
5. Manufacturer's name. 
6. Installer's name. 

3.3 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 
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B. Where deficiencies are found or penetration firestopping is damaged or removed because of 
testing, repair or replace penetration firestopping to comply with requirements. 

C. Proceed with enclosing penetration firestopping with other construction only after inspection 
reports are issued and installations comply with requirements. 

3.4 PENETRATION FIRESTOPPING SCHEDULE – (See Fire Rated Walls indicated on plans) 

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire 
Resistance Directory" under product Category XHEZ. 

B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in 
Intertek ETL SEMKO's "Directory of Listed Building Products" under "Firestop Systems." 

C. Where FM Global-approved systems are indicated, they refer to design numbers listed in FM 
Global's "Building Materials Approval Guide" under "Wall and Floor Penetration Fire Stops." 

D. Firestopping with No Penetrating Items: 

1. UL-Classified Systems: C-AJ-0090 for Concrete or Drywall to 6” thick. 

E. Firestopping for Metallic Pipes, Conduit, or Tubing: 

1. UL-Classified Systems: W-J-1067 for 8” CMU, W-L-1054 for Drywall minimum of  
2” x 4”. 

F. Firestopping for Cable Trays with Electric Cables: 

1. UL-Classified Systems: C-AJ-4071 for 8” CMU. 

2. UL-Classified Systems: W-L-4011 for Drywall minimum of 2 ½” wide. 

G. Firestopping for Insulated Pipes: 

1. UL-Classified Systems: C-AJ-5090 for Concrete or CMU maximum diameter of 18”. 

2. UL-Classified Systems: W-L-5029 for Drywall with maximum diameter 18-5/8”. 

 

 

END OF SECTION 
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SECTION 079200                  JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Urethane joint sealants. 
3. Immersible joint sealants. 
4. Mildew-resistant joint sealants. 
5. Latex joint sealants. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Samples: For each kind and color of joint sealant required. 

C. Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Preconstruction laboratory test reports. 

C. Preconstruction field-adhesion-test reports. 

D. Field-adhesion-test reports. 

E. Sample warranties. 
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct the testing 
indicated. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated 
below, samples of materials that will contact or affect joint sealants. 

1. Adhesion Testing: Use ASTM C 794 to determine whether priming and other specific 
joint preparation techniques are required to obtain rapid, optimum adhesion of joint 
sealants to joint substrates. 

2. Compatibility Testing: Use ASTM C 1087 to determine sealant compatibility when in 
contact with glazing and gasket materials. 

3. Stain Testing: Use ASTM C 1248 to determine stain potential of sealant when in contact 
with stone and masonry substrates. 

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to 
Project joint substrates. Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

1.7 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not 
comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C 920, 
Type S, Grade NS, Class 50, Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 791. 
b. GE Construction Sealants; SCS2000 SilPruf. 
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c. May National Associates, Inc., a subsidiary of Sika U.S.; Bondaflex Sil 265 LTS. 
d. Pecora Corporation; PCS. 
e. Sika Corporation U.S. 

B. Silicone, S, NS, 50, T, NT: Single-component, nonsag, plus 50 percent and minus 50 percent 
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade NS, Class 50, Uses T and NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation. 
b. Soudal USA; RTV 50. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and 
minus 25 percent movement capability, urethane joint sealant; ASTM C 920, Type S, 
Grade NS, Class 25, Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals, LLC, Building Systems; Sonalastic TX1. 
b. Polymeric Systems, Inc.; Flexiprene 1000. 
c. Sherwin-Williams Company (The). 
d. Sika Corporation U.S.; Sikaflex Textured Sealant. 
e. Tremco Incorporated; Dymonic. 

B. Urethane, Immersible, S, NS, 50, T, NT, I: Immersible, single-component, nonsag, plus 50 
percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint 
sealant; ASTM C 920, Type S, Grade NS, Class 50, Uses T, NT, and I. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Tremco Incorporated. 

C. Urethane, Immersible, S, P, 50, T, NT, I: Immersible, single-component, pourable, plus 50 
percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint 
sealant; ASTM C 920, Type S, Grade P, Class 50, Uses T, NT, and I. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Tremco Incorporated. 
 

2.4 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide 
to prevent mold and mildew growth. 
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B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component, 
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing 
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 25, Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 786-M White. 
b. GE Construction Sealants; SCS1700 Sanitary. 
c. May National Associates, Inc., a subsidiary of Sika Corporation U.S.; Bondaflex 

Sil 100 WF. 
d. Soudal USA; RTV GP. 
e. Tremco Incorporated; Tremsil 200. 

 

2.5 LATEX JOINT SEALANTS 

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals, LLC, Building Systems; Sonolac. 
b. May National Associates, Inc., a subsidiary of Sika Corporation U.S. 
c. Pecora Corporation. 
d. Sherwin-Williams Company (The). 
e. Tremco Incorporated. 

2.6 JOINT-SEALANT BACKING 

A. Cylindrical Sealant Backings: ASTM C 1330, or any of the preceding types, as approved in 
writing by joint-sealant manufacturer for joint application indicated, and of size and 
density to control sealant depth and otherwise contribute to producing optimum sealant 
performance. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. BASF Construction Chemicals, LLC, Building Systems. 
b. Construction Foam Products, a division of Nomaco, Inc. 

B. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 
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B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 
comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 
indicated by preconstruction joint-sealant-substrate tests or prior experience. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces. 

3.2 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with ASTM C 1193 and joint-sealant manufacturer's written installation 
instructions for products and applications indicated, unless more stringent requirements apply. 

B. Install sealant backings of kind indicated to support sealants during application and at position 
required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 
and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 
begins, tool sealants to form smooth, uniform beads of configuration indicated. Use tooling 
agents that are approved in writing by sealant manufacturer and that do not discolor sealants or 
adjacent surfaces. 

1. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise indicated. 
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3.3 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing: Test completed and cured sealant joints as follows: 

a. Perform 3 tests for the first 1000 feet (300 m) of joint length for each kind of 
sealant and joint substrate. 

b. Perform one test for each 1000 feet (300 m) of joint length thereafter or one test 
per each floor per elevation. 

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant Joint 
Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in 
ASTM C 1521. 

B. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from 
testing or noncompliance with other indicated requirements will be considered satisfactory. 
Remove sealants that fail to adhere to joint substrates during testing or to comply with other 
requirements. Retest failed applications until test results prove sealants comply with indicated 
requirements. 

3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints in brick pavers. 
b. Isolation and contraction joints in cast-in-place concrete slabs. 
c. Joints between plant-precast architectural concrete paving units. 
d. Joints in stone paving units, including steps. 
e. Tile control and expansion joints. 
f. Joints between different materials listed above. 
g. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, P, 50, T, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

B. Joint-Sealant Application: Exterior joints in horizontal traffic surfaces subject to water 
immersion. 

1. Joint Locations: 

a. Joints in pedestrian plazas. 
b. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, immersible, S, P, 25, T, NT, I. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 



BYSP 18002                                     JOINT SEALANTS 079200 - 7 

C. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints in dimension stone cladding. 
e. Other joints as indicated on Drawings. 

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

D. Joint-Sealant Application: Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in stone flooring. 
c. Control and expansion joints in brick flooring. 
d. Control and expansion joints in tile flooring. 
e. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, S, P, 25, T, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

E. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 
b. Tile control and expansion joints. 
c. Vertical joints on exposed surfaces of unit masonry, concrete, walls, and 

partitions. 
d. Joints on underside of plant-precast structural concrete beams and planks. 
e. Other joints as indicated on Drawings. 

2. Joint Sealant: Urethane, S, NS, 25, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

F. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces 
not subject to significant movement. 

1. Joint Locations: 

a. Control joints on exposed interior surfaces of exterior walls. 
b. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows, and elevator entrances. 
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c. Other joints as indicated on Drawings. 

2. Joint Sealant: Acrylic latex. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

G. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal 
nontraffic surfaces. 

1. Joint Locations: 

a. Joints between plumbing fixtures and adjoining walls, floors, and counters. 
b. Tile control and expansion joints where indicated. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 
 

H. Joint-Sealant Application: Concealed mastics. 

1. Joint Locations: 

a. Aluminum thresholds. 
b. Sill plates. 
c. Other joints as indicated on Drawings. 

2. Joint Sealant: Butyl-rubber based. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

 

 

 

 

END OF SECTION 
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SECTION 079219             ACOUSTICAL JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes acoustical joint sealants. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each acoustical joint sealant. 

B. Samples: For each kind and color of acoustical joint sealant required. 

C. Acoustical-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.4 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace acoustical joint sealants that do 
not comply with performance and other requirements specified in this Section within specified 
warranty period. 

1. Warranty Period: One year from date of Substantial Completion. 

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish acoustical joint sealants to 
repair or replace those joint sealants that do not comply with performance and other 
requirements specified in this Section within specified warranty period. 

1. Warranty Period: One year from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide acoustical joint-sealant products that effectively reduce airborne sound transmission 
through perimeter joints and openings in building construction, as demonstrated by testing 
representative assemblies according to ASTM E 90. 

2.2 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex acoustical 
sealant complying with ASTM C 834. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a.  
b. GE Construction Sealants; RCS20 Acoustical. 
c. Henkel Corporation; OSI Pro-Series SC-175 Acoustical Sound Sealant. 
d. Pecora Corporation. 
e. Tremco, Incorporated; Tremco Acoustical Sealant. 
f. USG Corporation; SHEETROCK Acoustical Sealant. 

2. Colors of Exposed Acoustical Joint Sealants: As selected by Architect from 
manufacturer's full range of colors. 

3. Locations: As specified in this section and indicated on plans. 

B. Primer: Material recommended by acoustical-joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates. 

C. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants 
and sealant backing materials. 

D. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing acoustical joint 
sealants to comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming: Prime joint substrates where recommended by acoustical-joint-sealant 
manufacturer. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 
adjoining surfaces. 
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3.2 INSTALLATION OF ACOUSTICAL JOINT SEALANTS 

A. Comply with acoustical joint-sealant manufacturer's written installation instructions unless more 
stringent requirements apply. 

B. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint 
sealants at both faces of partitions, at perimeters, and through penetrations. Comply with 
ASTM C 919, ASTM C 1193, and manufacturer's written recommendations for closing off 
sound-flanking paths around or through assemblies, including sealing partitions to underside of 
floor slabs above acoustical ceilings. 

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of 
acoustical ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings 
before they are installed. 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 081113     HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes hollow-metal work. 

1.2 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include elevations, door edge details, frame profiles, metal thicknesses, 
preparations for hardware, and other details. 

C. Samples for Initial Selection: For units with factory-applied color finishes. 

D. Samples for Verification: For each type of exposed finish required. 

E. Schedule: Prepared by or under the supervision of supplier, using same reference numbers for 
details and openings as those on Drawings. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Amweld International, LLC. 
2. Ceco Door Products; an Assa Abloy Group company. 
3. Republic Doors and Frames. 
4. Steelcraft; an Ingersoll-Rand company. 
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2.2 REGULATORY REQUIREMENTS 

A. Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified testing 
agency acceptable to authorities having jurisdiction for fire-protection ratings and 
temperature-rise limits indicated, based on testing at positive pressure according to NFPA 252 
or UL 10C. 

1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and 
labeled for smoke and draft control by a qualified testing agency acceptable to authorities 
having jurisdiction, based on testing according to UL 1784 and installed in compliance 
with NFPA 105. 

B. Fire-Rated, Borrowed-Light Assemblies: Complying with NFPA 80 and listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection 
ratings indicated, based on testing according to NFPA 257 or UL 9. 

2.3 INTERIOR DOORS AND FRAMES 

A. Standard-Duty Doors and Frames: SDI A250.8, Level 1.  

1. Physical Performance: Level C according to SDI A250.4. 
2. Doors: 

a. Type: Equal to Regent Series by Ceco Door. 
b. Thickness: 1-3/4 inches (44.5 mm). 
c. Face: Uncoated, cold-rolled steel sheet, minimum thickness of 0.032 inch (0.8 

mm). 
d. Gage: 18 GA. 
e. Edge Construction: Model 1, Full Flush. 
f. Core: Honeycomb Core. 

3. Frames: 

a. Materials: Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch 
(1.0 mm). 

b. Construction: Face welded. 
c. Gage: 16 GA. 

4. Exposed Finish: Prime. 

2.4 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3.  

1. Physical Performance: Level A according to SDI A250.8. 
2. Doors: 

a. Type: Equal to Trio E series by Ceco Door. 
b. Thickness: 1-3/4 inches (44.5 mm). 
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c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), 
with minimum A60 coating. 

d. Gage: 16 GA. 
e. Edge Construction: Model 1, Full Flush. 
f. Core: Steel stiffened laminated core. 22 gauge stiffeners are placed no more than 

6” apart. 
g. Flush Door Thermal Characteristic Value: Core Calculated R value of 11.01 

 
3. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), 
with minimum A60 coating. 

b. Construction: Face welded. 
c. Gage: 16 GA. 

4. Exposed Finish: Prime. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not 
less than 0.042 inch (1.0 mm) thick, with corrugated or perforated straps not less than 2 
inches (51 mm) wide by 10 inches (254 mm) long; or wire anchors not less than 0.177 
inch (4.5 mm) thick. 

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042 
inch (1.0 mm) thick. 

3. Compression Type for Drywall Slip-on Frames: Adjustable compression anchors. 
4. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch- 

(9.5-mm-) diameter bolts with expansion shields or inserts. Provide pipe spacer from 
frame to wall, with throat reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch (1.0 
mm), and as follows: 

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners. 
2. Separate Topping Concrete Slabs: Adjustable-type anchors with extension clips, allowing 

not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at finish 
floor surface. 

2.6 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable 
for exposed applications. 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of 
scale, pitting, or surface defects; pickled and oiled. 

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B. 
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D. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating 
designation; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M 
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, 
Class B. 

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 

F. Power-Actuated Fasteners in Concrete: From corrosion-resistant materials. 

G. Grout: ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 
according to ASTM C 143/C 143M. 

H. Glazing: Section 088000 "Glazing." 

2.7 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form 
metal to required sizes and profiles, with minimum radius for metal thickness. Where practical, 
fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site, clearly 
identify work that cannot be permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit 
moisture to escape. Seal joints in top edges of doors against water penetration. 

2. Astragals: Provide overlapping astragal on one leaf of pairs of doors where required by 
NFPA 80 for fire-performance rating or where indicated. 

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal 
as frames. 

1. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face 
seams or joints, fabricated from same material as door frame. Fasten members at 
crossings and to jambs by butt welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated. 

3. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be 
grouted. 

4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per 
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at 
bottoms of jambs. 

5. Jamb Anchors: Provide number and spacing of anchors as follows: 

a. Masonry Type: Locate anchors not more than 16 inches (406 mm) from top and 
bottom of frame. Space anchors not more than 32 inches (813 mm) o.c., to match 
coursing, and as follows: 
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1) Two anchors per jamb up to 60 inches (1524 mm) high. 
2) Three anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) high. 
4) Four anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 120 inches (3048 mm) high. 

b. Stud-Wall Type: Locate anchors not more than 18 inches (457 mm) from top and 
bottom of frame. Space anchors not more than 32 inches (813 mm) o.c. and as 
follows: 

1) Three anchors per jamb up to 60 inches (1524 mm) high. 
2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) high. 
3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) high. 
4) Five anchors per jamb plus one additional anchor per jamb for each 24 

inches (610 mm) or fraction thereof above 96 inches (2438 mm) high. 

c. Compression Type: Not less than two anchors in each frame. 
d. Postinstalled Expansion Type: Locate anchors not more than 6 inches (152 mm) 

from top and bottom of frame. Space anchors not more than 26 inches (660 mm) 
o.c. 

6. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers. 
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

D. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 
preparation of hollow-metal work for hardware. 

E. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where 
indicated. Form corners of stops and moldings with mitered hairline joints. 

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow-
metal work. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each 
glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors 
and frames. 

4. Provide loose stops and moldings on inside of hollow-metal work. 
5. Coordinate rabbet width between fixed and removable stops with glazing and installation 

types indicated. 
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2.8 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: SDI A250.10. 

2.9 ACCESSORIES 

A. Louvers: Provide louvers for interior doors, where indicated, which comply with SDI 111C, 
with blades or baffles formed of 0.020-inch- (0.5-mm-) thick, cold-rolled steel sheet set into 
0.032-inch- (0.8-mm-) thick steel frame. 

B. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors. 

C. Grout Guards: Formed from same material as frames, not less than 0.016 inch (0.4 mm) thick. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. Comply with 
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces, leaving 
surfaces smooth and undamaged. 

a. At fire-rated openings, install frames according to NFPA 80. 
b. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint continuously; 
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces. 

c. Install frames with removable stops located on secure side of opening. 
d. Install door silencers in frames before grouting. 
e. Remove temporary braces necessary for installation only after frames have been 

properly set and secured. 
f. Check plumb, square, and twist of frames as walls are constructed. Shim as 

necessary to comply with installation tolerances. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, 
and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings. 

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 
4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space 

between frames and masonry with grout. 
5. Concrete Walls: Solidly fill space between frames and concrete with mineral-fiber 

insulation. 
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6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled 
expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible 
on exposed faces. 

7. In-Place Metal or Wood-Stud Partitions: Secure slip-on drywall frames in place 
according to manufacturer's written instructions. 

8. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, 
twist, and plumb to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 
90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal 
line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of 
jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor. 

B. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified 
below. Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head: 1/8 inch (3.2 mm) plus or minus 1/32 
inch (0.8 mm). 

b. Between Edges of Pairs of Doors: 1/8 inch (3.2 mm) to 1/4 inch (6.3 mm) plus or 
minus 1/32 inch (0.8 mm). 

c. At Bottom of Door: 5/8 inch (15.8 mm) plus or minus 1/32 inch (0.8 mm). 
d. Between Door Face and Stop: 1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) plus or 

minus 1/32 inch (0.8 mm). 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 
3. Smoke-Control Doors: Install doors and gaskets according to NFPA 105. 

C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-
metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not 
more than 9 inches (230 mm) o.c. and not more than 2 inches (51 mm) o.c. from each 
corner. 

3.2 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection. Leave work in complete and proper operating condition. Remove and replace 
defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately after 
installation. 

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of 
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 
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D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint 
according to manufacturer's written instructions. 

E. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in 
painting Sections. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION  
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SECTION 081416                   FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Solid-core doors with wood-veneer faces. 
2. Factory finishing flush wood doors. 
3. Factory fitting flush wood doors to frames and factory machining for hardware. 

B. Related Requirements: 
1. Section 088000 "Glazing" for glass view panels in flush wood doors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of door. Include factory-finishing specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; and the following: 

1. Dimensions and locations of blocking. 
2. Dimensions and locations of mortises and holes for hardware. 
3. Dimensions and locations of cutouts. 
4. Undercuts. 
5. Requirements for veneer matching. 
6. Doors to be factory finished and finish requirements. 
7. Fire-protection ratings for fire-rated doors. 

C. Samples: For factory-finished doors. 

1.3 INFORMATIONAL SUBMITTALS 

A. Quality Standard Compliance Certificates: AWI Quality Certification Program certificates. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that a certified participant in AWI's 
Quality Certification Program. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Graham Wood Doors; an Assa Abloy Group company. 
2. Haley Brothers, Inc. 
3. Marlite. 
4. Marshfield Door Systems, Inc. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard: In addition to requirements specified, comply with I.S.1-A, "Architectural 
Wood Flush Doors." 

1. Provide AWI Quality Certification Labels indicating that doors comply with 
requirements of grades specified. 

B. WDMA I.S.1-A Performance Grade: 

1. Heavy Duty unless otherwise indicated. 
2. Extra Heavy Duty: public toilets, janitor's closets, and assembly spaces. 
3. Standard Duty: Closets. 

C. Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252. 

1. Cores: Provide core specified or mineral core as needed to provide fire-protection rating 
indicated. 

2. Edge Construction: Provide edge construction with intumescent seals concealed by outer 
stile. Comply with specified requirements for exposed edges. 

3. Pairs: Provide fire-retardant stiles that are listed and labeled for applications indicated 
without formed-steel edges and astragals. Provide stiles with concealed intumescent 
seals. Comply with specified requirements for exposed edges. 

D. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control, 
based on testing according to UL 1784. 

E. Structural-Composite-Lumber-Core Doors: 

1. Structural Composite Lumber: WDMA I.S.10. 

a. Screw Withdrawal, Face: 700 lbf (3100 N). 
b. Screw Withdrawal, Edge: 400 lbf (1780 N). 

F. Mineral-Core Doors: 
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1. Core: Noncombustible mineral product complying with requirements of referenced 
quality standard and testing and inspecting agency for fire-protection rating indicated. 

2. Blocking: Provide composite blocking with improved screw-holding capability approved 
for use in doors of fire-protection ratings indicated as needed to eliminate through-bolting 
hardware. 

3. Edge Construction: At hinge stiles, provide laminated-edge construction with improved 
screw-holding capability and split resistance. Comply with specified requirements for 
exposed edges. 

2.3 VENEER-FACED DOORS FOR TRANSPARENT FINISH 

A. Interior Solid-Core Doors  

1. Grade: Premium, with Grade A faces. 
2. Species: Maple – select white. 
3. Cut: Plain sliced. 
4. Match between Veneer Leaves: Slip match. 
5. Assembly of Veneer Leaves on Door Faces: Center-balance match. 
6. Core: Either glued wood stave or structural composite lumber. 
7. Construction: Seven plies. Stiles and rails are bonded to core, then entire unit is abrasive 

planed before veneering. Faces are bonded to core using a hot press. 
8. Construction: Seven plies, either bonded or nonbonded construction. 

2.4 DOORS FOR OPAQUE FINISH 

A. Interior Solid-Core Doors  

1. Grade: Custom. 
2. Faces: Hardboard or MDF. 
3. Core: Either glued wood stave or structural composite lumber. 
4. Construction: Seven plies. Stiles and rails are bonded to core, then entire unit is abrasive 

planed before veneering. Faces are bonded to core using a hot press. 
5. Construction: Seven plies, either bonded or nonbonded. 

2.5 LIGHT FRAMES AND LOUVERS 

A. Wood-Veneered Beads for Light Openings in Fire-Rated Doors: Manufacturer's standard wood-
veneered noncombustible beads matching veneer species of door faces and approved for use in 
doors of fire-protection rating indicated. Include concealed metal glazing clips where required 
for opening size and fire-protection rating indicated. 

B. Metal Frames for Light Openings in Fire-Rated Doors: Manufacturer's standard frame formed 
of 0.048-inch- (1.2-mm-) thick, cold-rolled steel sheet; factory primed for paint finish; and 
approved for use in doors of fire-protection rating indicated. 
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C. Metal Louvers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Air Louvers, Inc. 
b. Anemostat; a Mestek company. 
c. L & L Louvers, Inc. 
d. Louvers & Dampers, Inc.; a division of Mestek, Inc. 
e. McGill Architectural Products. 

2. Metal and Finish: Hot-dip galvanized steel, 0.040 inch (1.0 mm) thick, factory primed 
for paint finish. 

2.6 FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated. 

1. Comply with NFPA 80 requirements for fire-rated doors. 

B. Factory machine doors for hardware that is not surface applied. 

C. Openings: Factory cut and trim openings through doors. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with 

applicable requirements in Section 088000 "Glazing." 
3. Louvers: Factory install louvers in prepared openings. 

2.7 SHOP PRIMING 

A. Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and mortises with 
one coat of wood primer specified in Section 099123" Interior Painting." 

2.8 FACTORY FINISHING 

A. General: Comply with referenced quality standard for factory finishing. Complete fabrication, 
including fitting doors for openings and machining for hardware that is not surface applied, 
before finishing. 

1. Finish faces, all four edges, edges of cutouts, and mortises. Stains and fillers may be 
omitted on top and bottom edges, edges of cutouts, and mortises. 

B. Factory finish doors that are indicated to receive transparent finish. 

C. Use only paints and coatings that comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware." 

B. Installation Instructions: Install doors to comply with manufacturer's written instructions and 
referenced quality standard, and as indicated. 

1. Install fire-rated doors according to NFPA 80. 
2. Install smoke- and draft-control doors according to NFPA 105. 

C. Job-Fitted Doors: Align and fit doors in frames with uniform clearances and bevels as indicated 
below; do not trim stiles and rails in excess of limits set by manufacturer or permitted for fire-
rated doors. Machine doors for hardware. Seal edges of doors, edges of cutouts, and mortises 
after fitting and machining. 

1. Clearances: Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors. 
Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor finish or 
covering unless otherwise indicated. Where threshold is shown or scheduled, provide 1/4 
inch (6.4 mm) from bottom of door to top of threshold unless otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

D. Factory-Fitted Doors: Align in frames for uniform clearance at each edge. 

E. Factory-Finished Doors: Restore finish before installation if fitting or machining is required at 
Project site. 

 

 

 

 

 

END OF SECTION 
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SECTION 083113 -             ACCESS DOORS AND FRAMES 

 
PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Access doors and frames for walls and ceilings. 
2. Floor access doors and frames. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Samples: For each door face material. 

D. Schedule: Types, locations, sizes, latching or locking provisions, and other data pertinent to 
installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 
A. Fire-Rated Access Doors and Frames: Units complying with NFPA 80 tested according to the 

following test method: 
1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 
2. NFPA 288 for fire-rated access door assemblies installed horizontally. 

2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 

or comparable product by one of the following: 
1. Access Panel Solutions. 
2. Babcock-Davis. 
3. Cendrex Inc. 
4. J. L. Industries, Inc.; Div. of Activar Construction Products Group. 
5. Larsen's Manufacturing Company. 
6. Milcor Inc. 

C. Source Limitations: Obtain each type of access door and frame from single source from single 
manufacturer. 
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D. Flush Access Doors with Exposed Flanges:  
1. Basis-of-Design Product: Milcor access door – Style M  
2. Assembly Description: Fabricate door to fit flush to frame. Provide manufacturer's 

standard-width exposed flange, proportional to door size. 
3. Locations: Wall and ceiling.  
4. Door Size: As scheduled on drawings.   
5. Uncoated Steel Sheet for Door: Nominal 0.060 inch (1.52 mm), 16 gage.  

a. Finish: Factory prime.  

6. Frame Material: Same material, thickness, and finish as door. 
7. Hinges: Concealed spring that opens 175 degrees.  
8. Hardware: Screwdriver cam latch with key lock.  

2.3 MATERIALS 

A. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

B. Rolled-Steel Floor Plate: ASTM A 786/A 786M, rolled from plate complying with 
ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

C. Steel Sheet: Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with cold-rolled steel 
sheet substrate complying with ASTM A 1008/A 1008M, Commercial Steel (CS), exposed. 

D. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating. 

E. Frame Anchors: Same type as door face. 

F. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to 
ASTM A 153/A 153M or ASTM F 2329. 

2.4 FABRICATION 

A. General: Provide access door and frame assemblies manufactured as integral units ready for 
installation. 

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials 
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam 
marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish 
attachment devices and fasteners of type required to secure access doors to types of supports 
indicated. 

D. Recessed Access Doors: Form face of panel to provide recess for application of applied finish. 
Reinforce panel as required to prevent buckling. 

1. For recessed doors with plaster infill, provide self-furring expanded metal lath attached to 
door panel. 
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E. Latching Mechanisms: Furnish number required to hold doors in flush, smooth plane when 
closed. 
1. For cylinder locks, furnish six keys per lock and key all locks alike. 
2. For recessed panel doors, provide access sleeves for each locking device. Furnish plastic 

grommets and install in holes cut through finish. 

F. Extruded Aluminum: After fabrication, apply manufacturer's standard protective coating on 
aluminum that will come in contact with concrete. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

 
D. Steel and Metallic-Coated-Steel Finishes: 

1. Factory Prime: Apply manufacturer's standard, fast-curing, lead- and chromate-free, 
universal primer immediately after surface preparation and pretreatment. 

2. Factory Finish: Immediately after cleaning and pretreating, apply manufacturer's standard 
two-coat, baked-on finish consisting of prime coat and thermosetting topcoat, with a 
minimum dry-film thickness of 1 mil (0.025 mm) for topcoat. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.2 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

 

END OF SECTION 
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SECTION 083613 -                      SECTIONAL DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes [manually] [electrically] operated sectional doors. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel supports. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type and size of sectional door and accessory. 

B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 
manufacturer's product data. 

C. Samples:  For each exposed product and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Sectional Door Manufacturer Qualifications:  A qualified manufacturer that is certified for chain of 
custody by an FSC-accredited certification body. 

B. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved 
by manufacturer for both installation and maintenance of units required for this Project. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace components of sectional doors that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Finish Warranty:  Manufacturer agrees to repair or replace components that show evidence of 
deterioration of factory-applied finishes within specified warranty period. 
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1. Warranty Period:  10  years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General Performance:  Sectional doors shall comply with performance requirements specified without 
failure due to defective manufacture, fabrication, installation, or other defects in construction and without 
requiring temporary installation of reinforcing components. 

B. Structural Performance, Exterior Doors:  Capable of withstanding the design wind loads. 

1. Design Wind Load:  of 20 lbf/sq. ft. (960 Pa) 
2. Testing:  According to ASTM E 330[ or DASMA 108 for garage doors and complying with the 

acceptance criteria of DASMA 108] <Insert requirement>. 

C. Windborne-Debris Impact Resistance:  Provide[ glazed] sectional doors that pass missile-impact and 
cyclic-pressure tests according to [ASTM E 1996 for Wind Zone 1] [ASTM E 1996 for Wind Zone 2] 
[ASTM E 1996 for Wind Zone 3] [ASTM E 1996 for Wind Zone 4] [or DASMA 115] <Insert 
requirement>. 

D. Seismic Performance:  Sectional doors shall withstand the effects of earthquake motions determined 
according to [ASCE/SEI 7] <Insert requirement>. 

2.2 DOOR ASSEMBLY <Insert drawing designation> 

A. Steel Sectional Door:  Sectional door formed with hinged sections and fabricated according to 
DASMA 102 unless otherwise indicated. 

1. Manufacturers:  Subject to compliance with requirements, [provide products by the following] 
[provide products by one of the following] [available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Insulated Steel 
Sectional Overhead Doors: 422 Series Insulated Steel Doors by Overhead Door Corporation 
or comparable product by one of the following: 

a. Amarr Garage Doors. 
b. Arm-R-Lite. 
c. C.H.I. Overhead Doors. 
d. Clopay Building Products. 
e. Fimbel Architectural Door Specialties. 
f. Haas Door. 
g. Harmann LLC. 
h. Martin Door Manufacturing. 
i. Overhead Door Corporation. 
j. Raynor. 
k. Rite-Hite Corporation. 
l. Wayne-Dalton Corp. 
m. Windsor Door. 

B. Operation Cycles:  Door components and operators capable of operating for not less than 50,000. 
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C. Air Infiltration:  Maximum rate of 0.08 cfm/sq. ft. (0.406 L/s per sq. m at 15 and 25 mph (24.1 and 40.2 
km/h) when tested according to ASTM E 283. 

D. Installed R-Value: of 7.35; U-value of 0.136  

E. Steel Sections:  Zinc-coated (galvanized) steel sheet with [G60 (Z180)] [G90 (Z275)] zinc coating. 

1. Section Thickness: 2 inches (51 mm). 
2. Exterior-Face Surface: Grooved 
3. Coordinate "Interior Facing Material" Subparagraph below with code requirements and authorities 

having jurisdiction for thermal barriers protecting foamed plastics. 
4. Interior Facing Material: manufacturer's standard material. 

F. Track Configuration:  Standard-lift track. 

G. Weatherseals:  Fitted to bottom and top and around entire perimeter of door. 

H. Verify, with manufacturer, availability and size of windows in "Windows" Paragraph below; revise to suit 
Project. 

I. Locking Devices:  Equip door with slide bolt for padlock, locking device assembly, and chain lock 
keeper. 

1. Locking Device Assembly:  Cremone type, both jamb sides, locking bars, operable from inside 
with thumbturn. 

J. Manual Door Operator:  Chain-hoist operator. 

K. Electric Door Operator: 

1. Usage Classification: Heavy duty, 25 or more cycles per hour and more than 90 cycles per 
day 

2. Operator Type: Manufacturer's standard for door requirements 
3. Safety:  Listed according to UL 325 by a qualified testing agency for commercial or industrial use; 

moving parts of operator enclosed or guarded if exposed and mounted at 8 feet (2.4 m) or lower. 
4. Motor Exposure:  Interior, clean, and dry 
5. Emergency Manual Operation: Chain type. 
6. Obstruction-Detection Device:  Automatic photoelectric sensor 
7. Control Station:  Interior-side mounted  
8. Other Equipment:  None 

L. Door Finish: 
1. Baked-Enamel or Powder-Coat Finish:  Color and gloss as selected by Architect from 

manufacturer's full range. 
2. Factory Prime Finish:  Manufacturer's standard color. 
3. Finish of Interior Facing Material:  Finish as selected by Architect from manufacturer's full 

range 

2.3 STEEL DOOR SECTIONS 

A. Exterior Section Faces and Frames:  Zinc-coated (galvanized), cold-rolled, commercial steel (CS) sheet. 

1. Roll horizontal meeting edges to a continuous, interlocking, keyed, rabbeted, shiplap, or tongue-
in-groove weather-resistant seal, with a reinforcing flange return. 
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2. For insulated doors, provide sections with continuous thermal-break construction, separating the 
exterior and interior faces of door. 

B. Section Ends and Intermediate Stiles:  Enclose open ends of sections with channel end stiles formed from 
galvanized-steel sheet welded to door section.  Provide intermediate stiles formed from galvanized-steel 
sheet, cut to door section profile, and welded in place.  Space stiles not more than 48 inches (1219 mm) 
apart. 

C. Reinforce bottom section with a continuous channel or angle conforming to bottom-section profile and 
allowing installation of astragal. 

D. Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen door and 
for wind loading.  Provide galvanized-steel bars, struts, trusses, or strip steel, formed to depth and bolted 
or welded in place.[  Ensure that reinforcement does not obstruct vision lites.] 

E. Provide reinforcement for hardware attachment. 

F. Thermal Insulation:  Insulate interior of steel sections with door manufacturer's standard CFC-free 
insulation, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, 
according to ASTM E 84.  Enclose insulation completely within steel sections and the interior facing 
material, with no exposed insulation. 

2.4 ALUMINUM DOOR SECTIONS 

A. Sections:  Extruded-aluminum stile and rail members with dimensions and profiles as indicated on 
Drawings; members joined by welding or with concealed, aluminum or nonmagnetic stainless-steel 
through bolts, full height of door section; and with meeting rails shaped to provide a weather-resistant 
seal. 

1. Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen 
door and for wind loading.[  Ensure that reinforcement does not obstruct vision lites.] 

2. Provide reinforcement for hardware attachment. 

B. Solid Panels:  Aluminum sheet, set in continuous vinyl channel retained with rigid, snap-in, extruded-
vinyl moldings or with rubber or neoprene glazing gasket with aluminum stop. 

C. Full-Vision Sections:  Manufacturer's standard, tubular, aluminum-framed section fully glazed with 6-
mm-thick, clear acrylic glazing set in vinyl, rubber, or neoprene glazing channel and with removable 
extruded-vinyl or aluminum stops. 

D. Tracks:  Manufacturer's standard, galvanized-steel track system of configuration indicated, sized for door 
size and weight, designed for lift type indicated and clearances indicated on Drawings, Provide complete 
system including brackets, bracing, and reinforcement to ensure rigid support of ball-bearing roller guides 
for required door type, size, weight, and loading. 

1. Track Reinforcement and Supports:  Galvanized-steel members to support track without sag, 
sway, and vibration during opening and closing of doors.  Slot vertical sections of track spaced 2 
inches (51 mm) apart for door-drop safety device. 

E. Weatherseals:  Replaceable, adjustable, continuous, compressible weather-stripping gaskets of flexible 
vinyl, rubber, or neoprene fitted to bottom and top of sectional door unless otherwise indicated. 

F. Windows:  Manufacturer's standard window units of type, size, and in arrangement indicated.  Provide 
removable stops of same material as door-section frames. 
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2.5 HARDWARE 

A. General:  Heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-steel, or other 
corrosion-resistant fasteners, to suit door type. 

B. Hinges:  Heavy-duty, galvanized-steel hinges at each end stile and at each intermediate stile, according to 
manufacturer's written recommendations for door size.  Attach hinges to door sections through stiles and 
rails. 

C. Rollers:  Heavy-duty rollers with steel ball-bearings in case-hardened steel races, mounted with varying 
projections to suit slope of track.  Provide 3-inch- (76-mm-) diameter roller tires for 3-inch- (76-mm-) 
wide track and 2-inch- (51-mm-) diameter roller tires for 2-inch- (51-mm-) wide track. 

D. Push/Pull Handles:  Equip each push-up operated or emergency-operated door with galvanized-steel 
lifting handles on each side of door, finished to match door. 

2.6 LOCKING DEVICES 

A. Slide Bolt:  Fabricate with side-locking bolts to engage through slots in tracks for locking by padlock, 
located on single-jamb side, operable from inside only. 

B. Locking Device Assembly:  Fabricate with cylinder lock, spring-loaded deadbolt, operating handle, cam 
plate, and adjustable locking bars to engage through slots in tracks. 

1. Lock Cylinders:  Cylinders standard with manufacturer and keyed to building keying system. 
2. Keys:  4 for each cylinder. 

C. Chain Lock Keeper:  Suitable for padlock. 

D. Safety Interlock Switch:  Equip power-operated doors with safety interlock switch to disengage power 
supply when door is locked. 

2.7 COUNTERBALANCE MECHANISM 

A. Torsion Spring:  Counterbalance mechanism consisting of adjustable-tension torsion springs fabricated 
from steel-spring wire complying with ASTM A 229/A 229M, mounted on torsion shaft made of steel 
tube or solid steel.  Provide springs designed for number of operation cycles indicated. 

B. Cable Drums and Shaft for Doors:  Cast-aluminum or gray-iron casting cable drums mounted on torsion 
shaft and grooved to receive door-lifting cables as door is raised.  Mount counterbalance mechanism with 
manufacturer's standard ball-bearing brackets at each end of torsion shaft. 

C. Cables:  Galvanized-steel, multistrand, lifting cables. 

D. Cable Safety Device:  Include a spring-loaded steel or spring-loaded bronze cam mounted to bottom door 
roller assembly on each side and designed to automatically stop door if either lifting cable breaks. 

E. Bracket:  Provide anchor support bracket as required to connect stationary end of spring to the wall and to 
level the shaft and prevent sag. 

F. Bumper:  Provide spring bumper at each horizontal track to cushion door at end of opening operation. 
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2.8 MANUAL DOOR OPERATORS 

A. General:  Equip door with manual door operator by door manufacturer. 

B. Chain-Hoist Operator:  Consisting of endless steel hand chain, chain-pocket wheel and guard, and gear-
reduction unit with a maximum [25-lbf (111-N)] force for door operation.  Provide alloy-steel hand chain 
with chain holder secured to operator guide. 

2.9 ELECTRIC DOOR OPERATORS 

A. General:  Electric door operator assembly of size and capacity recommended and provided by door 
manufacturer for door and "operation cycles" requirement specified, with electric motor and factory-
prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, control stations, 
control devices, integral gearing for locking door, and accessories required for proper operation. 

1. Manufacturers:  Subject to compliance with requirements, [available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide or comparable 
product by one of the following: 

a. Chamberlain Group, Inc. (The). 

3. Comply with NFPA 70. 
4. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6; with 

NFPA 70, Class 2 control circuit, maximum 24-V ac or dc. 

B. Usage Classification:  Electric operator and components capable of operating for not less than number of 
cycles per hour indicated for each door. 

C. Door-Operator Type:  Unit consisting of electric motor, gears, pulleys, belts, sprockets, chains, and 
controls needed to operate door and meet required usage classification. 

D. Motors:  Reversible-type motor with controller (disconnect switch) for motor exposure indicated. 

1. Electrical Characteristics: 

a. Phase:  Single phase. 
b. Volts:  115 
c. Hertz:  60. 

2. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, accelerate, and 
operate door in either direction from any position, at a speed not less than 8 in./sec. (203 mm/s) 
and not more than 12 in./sec. (305 mm/s), without exceeding nameplate ratings or service factor. 

E. Obstruction Detection Device:  External entrapment protection consisting of indicated automatic safety 
sensor capable of protecting full width of door opening.  Activation of device immediately stops and 
reverses downward door travel. 

1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction in door 
opening without contact between door and obstruction. 
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a. Self-Monitoring Type:  Designed to interface with door operator control circuit to detect 
damage to or disconnection of sensing device.  When self-monitoring feature is activated, 
door closes only with sustained pressure on close button. 

2. Electric Sensor Edge:  Automatic safety sensor edge, located within astragal or weather stripping 
mounted to bottom section.  Contact with sensor activates device.  Connect to control circuit using 
manufacturer's standard take-up reel or self-coiling cable. 

a. Self-Monitoring Type:  Four-wire configured device designed to interface with door-
operator control circuit to detect damage to or disconnection of sensor edge. 

F. Control Station:  Three-button control station in fixed location with momentary-contact push-button 
controls labeled "Open" and "Stop" and sustained- or constant-pressure, push-button control labeled 
"Close." 

1. Interior-Mounted Units:  Full-guarded, surface-mounted, heavy-duty type, with general-purpose 
NEMA ICS 6, Type 1 enclosure. 

2. Exterior-Mounted Units:  Full-guarded, standard-duty, surface-mounted, weatherproof type, 
NEMA ICS 6, Type 4 enclosure, key operated. 

G. Emergency Manual Operation:  Equip electrically powered door with capability for emergency manual 
operation.  Design manual mechanism so required force for door operation does not exceed 25 lbf 
(111 N) 

H. Emergency Operation Disconnect Device:  Equip operator with hand-operated disconnect mechanism for 
automatically engaging manual operator and releasing brake for emergency manual operation while 
disconnecting motor without affecting timing of limit switch.  Mount mechanism so it is accessible from 
floor level.  Include interlock device to automatically prevent motor from operating when emergency 
operator is engaged. 

I. Motor Removal:  Design operator so motor may be removed without disturbing limit-switch adjustment 
and without affecting emergency manual operation. 

J. Audible and Visual Signals:  Audible alarm and visual indicator lights in compliance with regulatory 
requirements for accessibility. 

K. Portable, Radio-Control System:  Consisting of one the following: 

1. Three-channel universal coaxial receiver to open, close, and stop door. 
2. Portable control device to open and stop door may be momentary-contact type; control to close 

door shall be sustained- or constant-pressure type. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install sectional doors and operating equipment complete with necessary hardware, anchors, inserts, 
hangers, and equipment supports; according to manufacturer's written instructions and as specified. 

B. Tracks:  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid installation of 
track and door-operating equipment. 
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C. Accessibility:  Install sectional doors, switches, and controls along accessible routes in compliance with 
regulatory requirements for accessibility. 

D. Power-Operated Doors:  Install automatic garage doors openers according to UL 325. 

E. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, 
or distortion. 

F. Touch-up Painting:  Immediately after welding galvanized materials, clean welds and abraded galvanized 
surfaces and repair galvanizing to comply with ASTM A 780/A 780M. 

3.2 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain sectional doors. 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 084113       ALUMINUM-FRAMED ENTRANCES AND STOREFRONT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Exterior and interior storefront framing. 
2. Storefront framing for window walls. 
3. Exterior and interior manual-swing entrance doors and door-frame units. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Include plans, elevations, sections, full-size details, and attachments to other 
work. 

1. Show connection to and continuity with adjacent thermal, weather, air, and vapor 
barriers. 

C. Samples: For each exposed finish required. 

D. Entrance Door Hardware Schedule: Prepared by or under supervision of supplier, detailing 
fabrication and assembly of entrance door hardware, as well as procedures and diagrams. 

E. Delegated-Design Submittal: For aluminum-framed entrances and storefronts indicated to 
comply with performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Energy Performance Certificates: NFRC-certified energy performance values from 
manufacturer. 

B. Product test reports. 

C. Field quality-control reports. 

D. Sample warranties. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Product Options: Information on Drawings and in Specifications establishes requirements for 
aesthetic effects and performance characteristics of assemblies. Aesthetic effects are indicated 
by dimensions, arrangements, alignment, and profiles of components and assemblies as they 
relate to sightlines, to one another, and to adjoining construction. 

1. Do not change intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval. If changes are proposed, submit comprehensive explanatory data to 
Architect for review. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer or Installer agrees to repair or replace components of 
aluminum-framed entrances and storefronts that do not comply with requirements or that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

B. Special Finish Warranty: Standard form in which manufacturer agrees to repair finishes or 
replace aluminum that shows evidence of deterioration of factory-applied finishes within 
specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design aluminum-framed entrances and storefronts. 

B. General Performance: Comply with performance requirements specified, as determined by 
testing of aluminum-framed entrances and storefronts representing those indicated for this 
Project without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 

1. Aluminum-framed entrances and storefronts shall withstand movements of supporting 
structure including, but not limited to, story drift, twist, column shortening, long-term 
creep, and deflection from uniformly distributed and concentrated live loads. 

2. Failure also includes the following: 
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a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Noise or vibration created by wind and thermal and structural movements. 
d. Loosening or weakening of fasteners, attachments, and other components. 
e. Failure of operating units. 

C. Structural Loads: 

1. Wind Loads: As indicated on Structural Drawings. 
2. Other Design Loads: As indicated on Structural Drawings. 
3. For Structural Requirements see “General Notes”. 

D. Suppliers/Contractors: 

 
1. In an effort for total coordination, one supplier/contractor shall provide the entire 

Door/Frame assembly EXCEPT the security, locking, and panic exit devices, which 
shall be supplied by another separate single supplier/contractor.   

2. The Door/Frame assembly shall include door, frame, glass, hinged, pulls, closer, 
threshold, weatherstripping, and any other miscellaneous items.   

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Kawner Trifab 
451 T or comparable product by one of the following: 

1. Arcadia, Inc. 
2. Arch Aluminum & Glass Co., Inc. 
3. Commercial Architectural Products, Inc. 
4. Kawneer North America. 
5. United States Aluminum. 

2.3 FRAMING 

A. Framing Members: Manufacturer's extruded- or formed-aluminum framing members of 
thickness required and reinforced as required to support imposed loads. 

1. Construction: Thermally broken. 
2. Glazing System: Retained mechanically with gaskets on four sides. 
3. Glazing Plane: Center. 
4. Finish: Clear anodic finish. 
5. Fabrication Method: Field-fabricated stick system. 
6. Sill Flashing: Provide end caps at all sill flashings.   

B. Backer Plates: Manufacturer's standard, continuous backer plates for framing members, if not 
integral, where framing abuts adjacent construction. 
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C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Materials: 

1. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

a. Sheet and Plate: ASTM B 209 (ASTM B 209M). 
b. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 
c. Extruded Structural Pipe and Tubes: ASTM B 429/B 429M. 
d. Structural Profiles: ASTM B 308/B 308M. 

2. Steel Reinforcement: Manufacturer's standard zinc-rich, corrosion-resistant primer 
complying with SSPC-PS Guide No. 12.00; applied immediately after surface preparation 
and pretreatment. Select surface preparation methods according to recommendations in 
SSPC-SP COM, and prepare surfaces according to applicable SSPC standard. 

a. Structural Shapes, Plates, and Bars: ASTM A 36/A 36M. 
b. Cold-Rolled Sheet and Strip: ASTM A 1008/A 1008M. 
c. Hot-Rolled Sheet and Strip: ASTM A 1011/A 1011M. 

2.4 ENTRANCE DOOR SYSTEMS 

A. Entrance Doors: Manufacturer's standard glazed entrance doors for manual-swing operation. 

1. Door Construction: 1-3/4-inch (44.5-mm) overall thickness, with minimum 0.125-
inch- (3.2-mm) thick, extruded-aluminum tubular rail and stile members. Mechanically 
fasten corners with reinforcing brackets that are deeply penetrated and fillet welded or 
that incorporate concealed tie rods. 

2. Door Design: Wide stile with 10'' bottom rail. 
 

3. Glazing Stops and Gaskets: Beveled, snap-on, extruded-aluminum stops and preformed 
gaskets. 

a. Provide non-removable glazing stops on outside of door. 
 

4. Door Sizes: As scheduled in drawings.  
 

2.5 ENTRANCE DOOR HARDWARE 

A. Entrance Door Hardware: Hardware not specified in this Section is specified in Section 087100 
"Door Hardware." That hardware shall include only security, locking, and panic exit 
devices.  
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B. Designations: Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of entrance door hardware are indicated in "Entrance Door Hardware 
Sets" Article. Products are identified by using entrance door hardware designations as follows: 

1. Named Manufacturers' Products: Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements. 
Manufacturers' names are abbreviated in "Entrance Door Hardware Sets" Article. 

2. References to BHMA Standards: Provide products complying with these standards and 
requirements for description, quality, and function. 

C. Cylinders: As specified in Section 087100 "Door Hardware." 

1. Keying: Master key system. Permanently inscribe each key with a visual key control 
number and include notation "DO NOT DUPLICATE”. 

D. Weather Stripping: Manufacturer's standard replaceable components with sweeps.  

E. Thresholds: BHMA A156.21, raised thresholds beveled with a slope of not more than 1:2, with 
maximum height of 1/2 inch (12.7 mm).  Provide Pemko #1715 heavy duty aluminum 
threshold, 5'' x ½''  with #1715A mill finish.  

F. Hinges: heavy duty per manufacturer standards.  

2.6 GLAZING 

A. Glazing: Comply with Section 088000 "Glazing." 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, 
resilient elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Glazing Sealants: As recommended by manufacturer. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Weld in concealed locations to greatest extent possible to minimize distortion or discoloration 
of finish. Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

C. Fabricate components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Physical and thermal isolation of glazing from framing members. 
4. Accommodations for thermal and mechanical movements of glazing and framing to 

maintain required glazing edge clearances. 
5. Provisions for field replacement of glazing from interior. 
6. Fasteners, anchors, and connection devices that are concealed from view to greatest 

extent possible. 
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D. Mechanically Glazed Framing Members: Fabricate for flush glazing without projecting stops. 

E. Entrance Door Frames: Reinforce as required to support loads imposed by door operation and 
for installing entrance door hardware. 

F. Entrance Doors: Reinforce doors as required for installing entrance door hardware. 

G. Entrance Door Hardware Installation: Factory install entrance door hardware to the greatest 
extent possible. Cut, drill, and tap for factory-installed entrance door hardware before applying 
finishes. 

H. After fabrication, clearly mark components to identify their locations in Project according to 
Shop Drawings. 

2.8 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Comply with manufacturer's written instructions. 
2. Do not install damaged components. 
3. Fit joints to produce hairline joints free of burrs and distortion. 
4. Rigidly secure nonmovement joints. 
5. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
6. Seal perimeter and other joints watertight unless otherwise indicated. 

B. Metal Protection: 

1. Where aluminum is in contact with dissimilar metals, protect against galvanic action by 
painting contact surfaces with materials recommended by manufacturer for this purpose 
or by installing nonconductive spacers. 

2. Where aluminum is in contact with concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous paint. 

C. Set continuous sill members and flashing in full sealant bed as specified in Section 079200 
"Joint Sealants" to produce weathertight installation. 

D. Install components plumb and true in alignment with established lines and grades. 

E. Install operable units level and plumb, securely anchored, and without distortion. Adjust 
weather-stripping contact and hardware movement to produce proper operation. 

F. Install glazing as specified in Section 088000 "Glazing." 
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G. Entrance Doors: Install doors to produce smooth operation and tight fit at contact points. 

1. Exterior Doors: Install to produce weathertight enclosure and tight fit at weather 
stripping. 

2. Field-Installed Entrance Door Hardware: Install surface-mounted entrance door hardware 
according to entrance door hardware manufacturers' written instructions using concealed 
fasteners to greatest extent possible. 

3.2 FIELD QUALITY CONTROL 

A. Testing Agency: Subcontractor with the Architect in attendance will perform tests and 
inspections. 

B. Field Quality-Control Testing: Perform the following test on representative areas of 
aluminum-framed entrances and storefronts. 

1. Water-Spray Test: Before installation of interior finishes has begun, areas designated by 
Architect shall be tested according to AAMA 501.2 and shall not evidence water 
penetration. 

a. Perform a minimum of two tests in areas as directed by Architect. 

C. Aluminum-framed entrances and storefronts will be considered defective if they do not pass 
tests and inspections. 

D. Prepare test and inspection reports. 

3.3 ENTRANCE DOOR SECURITY, LOCKING, AND PANIC EXIT DEVICES HARDWARE 
SETS 

 
1. Door/Frame Assembly: By one supplier/contractor.  

 
2. Security, Locking Devices, and Panic Exit Devices by another single 

supplier/contractor as specified in Section 087100 Door Hardware.  

 

 

 

END OF SECTION 
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SECTION 087100                      FINISH HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 
b. Sliding doors. 
c. Folding doors. 

2. Cylinders for door hardware specified in other Sections. 
3. Electrified door hardware. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Details of electrified door hardware. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Other Action Submittals: 

1. Door Hardware Schedule: Prepared by or under the supervision of Installer, detailing 
fabrication and assembly of door hardware, as well as installation procedures and 
diagrams. Coordinate final door hardware schedule with doors, frames, and related work 
to ensure proper size, thickness, hand, function, and finish of door hardware. 

a. Format: Use same scheduling sequence and format and use same door numbers 
as in the Contract Documents. 

b. Content: Include the following information: 

1) Identification number, location, hand, fire rating, size, and material of each 
door and frame. 

2) Locations of each door hardware set, cross-referenced to Drawings on floor 
plans and to door and frame schedule. 

3) Complete designations, including name and manufacturer, type, style, 
function, size, quantity, function, and finish of each door hardware product. 

4) Description of electrified door hardware sequences of operation and 
interfaces with other building control systems. 

2. Keying Schedule: Prepared by or under the supervision of Hardware Supplier, detailing 
Owner's final keying instructions for locks. 
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1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Door Hardware: None 
2. Electrical Parts: One set.   (DELETE) 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved 
by product manufacturers and an Architectural Hardware Consultant who is available during the 
course of the Work to consult with Contractor, Architect, and Owner about door hardware and 
keying. 

B. Architectural Hardware Consultant Qualifications: A person who is experienced in providing 
consulting services for door hardware installations that are comparable in material, design, and 
extent to that indicated for this Project and who is currently certified by DHI as follows: 

1. For door hardware, an Architectural Hardware Consultant (AHC) or one who is an 
Electrified Hardware Consultant (EHC). 

C. Source Limitations: Provide electrified door hardware from same manufacturer as mechanical 
door hardware, unless otherwise indicated. Manufacturers that perform electrical modifications 
and that are listed by a testing and inspecting agency acceptable to authorities having 
jurisdiction are acceptable. 

D. Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated, provide door 
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 or UL 10C, unless otherwise indicated. 

E. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door assemblies 
are required, provide door hardware that meet requirements of assemblies tested according to 
UL 1784 and installed in compliance with NFPA 105. 

1. Air Leakage Rate: Maximum air leakage of0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) at 
the tested pressure differential of 0.3-inch wg (75 Pa) of water. 

F. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction. 

G. Means of Egress Doors: Latches do not require more than 15 lbf (67 N) to release the latch. 
Locks do not require use of a key, tool, or special knowledge for operation. 

H. Accessibility Requirements: For door hardware on doors in an accessible route, comply with 
the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA 
Accessibility Guidelines ICC/ANSI A117.1. 
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1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 
wrist and that operate with a force of not more than 5 lbf (22.2 N). 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf (22.2 N) applied perpendicular to 
door. 

b. Sliding or Folding Doors: 5 lbf (22.2 N) applied parallel to door at latch. 
c. Fire Doors: Minimum opening force allowable by authorities having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more 
than 1/2 inch (13 mm) high. 

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door 
will take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured 
to the leading edge of the door. 

I. Keying Conference: Conduct conference at Project site to comply with requirements in 
Section 013100 "Project Management and Coordination." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver keys to manufacturer of key control system for subsequent delivery to Owner. 

B. Deliver keys and permanent cores to Owner by personal delivery to facility locksmith. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of door hardware that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period: Two years from date of Substantial Completion, unless otherwise 
indicated. 
a. Exit Devices: Two years from date of Substantial Completion. 
b. Manual Closers: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" 
Article to comply with requirements in this Section. 

1. Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and named 
manufacturers' products or as listed herein. 

2. Sequence of Operation: Provide electrified door hardware function, sequence of 
operation, and interface with other building control systems indicated. 
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B. Designations: Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" 
Article. Products are identified by using door hardware designations, as follows: 

1. Named Manufacturers' Products: Manufacturer and product designation are listed for 
each door hardware type required for the purpose of establishing minimum requirements. 
Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article. 

2. References to BHMA Designations: Provide products complying with these designations 
and requirements for description, quality, and function. 

2.2 HINGES 

A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-
metal doors and hollow-metal frames. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Bommer Industries, Inc. 
b. Hager Companies. 
c. IVES Hardware; an Ingersoll-Rand company. 
d. McKinney Products Company; an ASSA ABLOY Group company. 
e. Stanley Commercial Hardware; Div. of The Stanley Works. 

2.3 CONTINUOUS HINGES 

A. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined by a 
continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 

a. Bommer Industries, Inc. 
b. Hager Companies. 
c. IVES Hardware; an Ingersoll-Rand company. 
d. McKinney Products Company; an ASSA ABLOY Group company. 
e. Select Products Limited. 
f. Stanley Commercial Hardware; Div. of The Stanley Works. 
g. Zero International. 

2.4 MECHANICAL LOCKS AND LATCHES 

A. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended 
to protect frame; finished to match lock or latch. 
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B. Mortise Locks: BHMA A156.13; Operational Grade 1; stamped steel case with steel or brass 
parts; Series 1000. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule as follows: 
a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company. 

No Substitute 

2.5 MANUAL FLUSH BOLTS 

A. Manual Flush Bolts: BHMA A156.16; minimum 3/4-inch (19-mm) throw; designed for 
mortising into door edge. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Door Controls International, Inc. 
b. Hiawatha, Inc. 
c. IVES Hardware; an Ingersoll-Rand company. 
d. Rockwood Mfg. 
e. Trimco. 

2.6 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: BHMA A156.3. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule as follows: 
a. Von Duprin; an Ingersoll-Rand company.   No Substitute. 

2.7 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. 

1. Manufacturer: Same manufacturer as for locking devices. 
2. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
3. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on schedule as follows: 
a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company. 

No Substitute. 
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B. Construction Cores: Provide construction cores that are replaceable by permanent cores. 
Provide 10 construction master keys. 

2.8 KEYING 

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, 
Appendix A. Incorporate decisions made in keying conference. 
1. Grand Master Key System: Change keys, a master key, and a grand master key operate 

cylinders.  Permanent cores shall be factory keyed, into existing Corbin key system, 
as directed by the Owner. 

B. Keys: Nickel silver. 

1. Stamping: Permanently inscribe each key with a visual key control number and include 
the following notation: 

a. Notation: "DO NOT DUPLICATE.” 

2. Quantity: provide the following: 

a. Cylinder Change Keys: Three. 
b. Master Keys: Five. 
c. Grand Master Keys: Five. 
d. Great-Grand Master Keys: Five. 

Or less, as directed by Owner. 

2.9 OPERATING TRIM 

A. Operating Trim: BHMA A156.6; stainless steel, unless otherwise indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Hager Companies. 
b. IVES Hardware; an Ingersoll-Rand company. 
c. Rockwood Manufacturing Company. 
d. Trimco. 

2.10 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf 
release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable 
safety release; and with internal override. 

B. Astragals: BHMA A156.22. 
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2.11 SURFACE CLOSERS 

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and 
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with 
manufacturer's written recommendations for size of door closers depending on size of door, 
exposure to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable 
to meet field conditions and requirements for opening force. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule as follows: 
a. LCN Closers; an Ingersoll-Rand company.   No Substitute. 

2.12 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: BHMA A156.16; Satin Stainless Steel base metal, as 
scheduled. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Architectural Builders Hardware Mfg., Inc. 
b. Hager Companies. 
c. IVES Hardware; an Ingersoll-Rand company. 
d. Rockwood Manufacturing Company. 
e. Stanley Commercial Hardware; Div. of The Stanley Works. 
f. Trimco. 

2.13 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders: BHMA A156.8. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 

a. Architectural Builders Hardware Mfg., Inc. 
b. Glynn-Johnson; an Ingersoll-Rand company. 
c. Rixson MFG; An Assa Abloy Ground Company 
d. Rockwood Manufacturing Company. 
e. SARGENT Manufacturing Company; an ASSA ABLOY Group company. 
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2.14 DOOR GASKETING 

A. Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot (0.000774 cu. 
m/s per m) of crack length for gasketing other than for smoke control, as tested according to 
ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily 
available from stocks maintained by manufacturer. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Hager Companies. 
b. National Guard Products. 
c. Pemko Manufacturing Co.; an ASSA ABLOY Group company. 
d. Reese Enterprises, Inc. 
e. Zero International. 

2.15 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Hager Companies. 
b. National Guard Products. 
c. Pemko Manufacturing Co.; an ASSA ABLOY Group company. 
d. Reese Enterprises, Inc. 
e. Zero International. 

2.16 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick 
stainless steel; with manufacturer's standard machine or self-tapping screw fasteners. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Hager Companies. 
b. IVES Hardware; an Ingersoll-Rand company. 
c. Rockwood Manufacturing Company. 
d. Trimco. 

2.17 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16. 



BYSP 18002                                      FINISH HARDWARE 087100 - 9 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide product 
indicated on schedule or comparable product by one of the following: 
a. Hager Companies. 
b. Rockwood Manufacturing Company. 
c. Stanley Commercial Hardware; Div. of The Stanley Works. 
d. Trimco. 

2.18 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates prepared 
for machine, wood, and sheet metal screws. Provide screws that comply with commercially 
recognized industry standards for application intended, except aluminum fasteners are not 
permitted. Provide Phillips flat-head screws with finished heads to match surface of door 
hardware, unless otherwise indicated. 

1. Concealed Fasteners: For door hardware units that are exposed when door is closed, 
except for units already specified with concealed fasteners. Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only means 
of securely attaching the door hardware. Where through bolts are used on hollow door 
and frame construction, provide sleeves for each through bolt. 

2. Fire-Rated Applications: 

a. Wood or Machine Screws: For the following: 

1) Hinges mortised to doors or frames; use threaded-to-the-head wood 
screws for wood doors and frames. 

2) Strike plates to frames. 
3) Closers to doors and frames. 

b. Steel Through Bolts: For the following unless door blocking is provided: 

1) Surface hinges to doors. 
2) Closers to doors and frames. 
3) Surface-mounted exit devices. 

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors. 
4. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, "Recommended 

Fasteners for Wood Doors." 
5. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.19 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and frames 
according to ANSI/SDI A250.6. 

B. Wood Doors: Comply with DHI WDHS.5 "Recommended Hardware Reinforcement Locations 
for Mineral Core Wood Flush Doors." 

C. Mounting Heights: Mount door hardware units at heights indicated on Drawings to comply 
with the following unless otherwise indicated or required to comply with governing 
regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames: HMMA 831. 
3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors." 

D. Install each door hardware item to comply with manufacturer's written instructions. Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work. Do not install surface-mounted items until finishes 
have been completed on substrates involved. 

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards. 

E. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than 
the number recommended by manufacturer for application indicated or one hinge for every 30 
inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of 
support for door, such as spring hinges or pivots, are provided. 

F. Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate offset pivots 
in quantities indicated in door hardware schedule but not fewer than one intermediate offset 
pivot per door and one additional intermediate offset pivot for every 30 inches (750 mm) of 
door height greater than 90 inches (2286 mm). 

G. Lock Cylinders: Install construction cores to secure building and areas during construction 
period. 

1. Replace construction cores with permanent cores as directed by Owner. 
2. Furnish permanent cores to Owner for installation. 

H. Key Control System: Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 
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I. Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, in equipment 
room. Verify location with Architect. 

1. Configuration: Provide one power supply for each door opening with electrified door 
hardware. 

J. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 
complying with requirements specified in Section 079200 "Joint Sealants." 

K. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they will impede traffic. 

L. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

M. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

N. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed. 

O. Adjustment: Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit. Replace units that cannot be adjusted to operate as 
intended. Adjust door control devices to compensate for final operation of heating and 
ventilating equipment and to comply with referenced accessibility requirements. 

3.2 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant: Owner will engage a qualified independent 
Architectural Hardware Consultant to perform inspections and to prepare inspection reports. 

3.3 DOOR HARDWARE SCHEDULE 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BYSP 18002                                      FINISH HARDWARE 087100 - 12 

Hardware Sets 
 
 SET #01 
 
 Doors: 104A, 119 
 
 1 Continuous Hinge DFM 83 HD1 PE 
 1 Exit Device 98L x 996L-R&V 03 425-SNB (QTY-2)      US10B, US26D VO 
 1 Rim Cylinder 3080-178-6 CT6R 613E CR 
 1 Core 8000 RESTRICTED KEYWAY 613E CR 
 1 Closer 4040 XP CUSH TBSRT AL LC 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Weatherstrip 303 AS 1 x 36" 2 x 84" TKSP8 PE 
 1 Door Bottom 315 DN 36" TKSP8 PE 
 1 Threshold 171 A 36" Tapcon Screws PE 
 
 
 SET #02 
 
 Doors: 101D, 106B, 113A 
 
 1 Continuous Hinge DFM 83 HD1 PE 
 1 Lockset ML2067 LWM CT6R SA 613E,626 CR 
 1 Core 8000 RESTRICTED KEYWAY 613E CR 
 1 Closer 4040 XP CUSH TBSRT AL LC 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Raindrip 346 D 40" TKSP8 PE 
 1 Weatherstrip 303 AS 1 x 36" 2 x 84" TKSP8 PE 
 1 Door Bottom 315 DN 36" TKSP8 PE 
 1 Threshold 181 AV 36" Tapcon Screws PE 
 
 
 SET #03 
 
 Doors: 115, 120 
 
 1 Continuous Hinge DFM 83 HD1 PE 
 1 Lockset ML2057 LWM CT6R SA 613E,626 CR 
 1 Core 8000 RESTRICTED KEYWAY 613E CR 
 1 Overhead Holder 9-326 652 RX 
 1 Raindrip 346 D 40" TKSP8 PE 
 1 Weatherstrip 303 AS 1 x 36" 2 x 84" TKSP8 PE 
 1 Door Bottom 315 DN 36" TKSP8 PE 
 1 Threshold 181 AV 36" Tapcon Screws PE 
 
 
 
 
 
 
 
 SET #04 
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 Doors: 114, 122B 
 
 2 Continuous Hinge DFM 83 HD1 PE 
 2 Flush Bolts 555 12" US26D RO 
 1 Lockset ML2067 LWM CT6R SA 613E,626 CR 
 1 Core 8000 RESTRICTED KEYWAY 613E CR 
 2 Overhead Holder 9-326 652 RX 
 1 Raindrip 346 D 76" TKSP8 PE 
 1 Weatherstrip 303 AS 1 x 72" 2 x 84" TKSP8 PE 
 2 Door Bottom 315 DN 36" TKSP8 PE 
 1 Threshold 181 AV 72" Tapcon Screws PE 
 
 
 SET #05 
 
 Doors: 123B 
 
 6 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 2 Flush Bolts 555 12" US26D RO 
 1 Lockset ML2067 LWM CT6R SA 613E,626 CR 
 1 Core 8000 RESTRICTED KEYWAY 613E CR 
 2 Overhead Holder 9-326 613E RX 
 1 Raindrip 346 D 76" TKSP8 PE 
 1 Weatherstrip 303 DS 1 x 72" 2 x 84" TKSP8 PE 
 2 Door Bottom 315 DN 36" TKSP8 PE 
 1 Threshold 171 A 72" Tapcon Screws PE 
 
 
 SET #06 
 
 Doors: 104B, 109A, 109B, 122A 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Lockset ML2053 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 1 Closer 4040 XP REG/62A TBSRT AL LC 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Wall Bumper 406 US32D RO 
 1 Smoke Seal S88 D 17' PE 
 3 Door Silencers 608-RKW GREY RO 
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 SET #07 
 
 Doors: 103, 105A, 117, 118 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Lockset ML2053 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 1 Wall Bumper 406 US32D RO 
 3 Door Silencers 608-RKW GREY RO 
 
 
 SET #08 
 
 Doors: 102, 105B 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Lockset ML2053 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 1 Overhead Stop 10-336 652 RX 
 3 Door Silencers 608-RKW GREY RO 
 
 
 SET #09 
 
 Doors: 108 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Passage Set ML2010 LWM SA 626 CR 
 1 Closer 4040 XP REG/62A TBSRT AL LC 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Wall Bumper 406 US32D RO 
 1 Smoke Seal S88 D 17' PE 
 3 Door Silencers 608-RKW GREY RO 
 
 
 SET #10 
 
 Doors: 110 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Passage Set ML2010 LWM SA 626 CR 
 1 Closer 4040 XP REG/62A TBSRT AL LC 
 1 Overhead Stop 9-336 652 RX 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Smoke Seal S88 D 17' PE 
 3 Door Silencers 608-RKW GREY RO 
 
 
 
 
 
 SET #11 
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 Doors: 111 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Privacy Set ML2030 LWM SA 626 CR 
 1 Closer 4040 XP REG/62A TBSRT AL LC 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Wall Bumper 406 US32D RO 
 1 Smoke Seal S88 D 17' PE 
 3 Door Silencers 608-RKW GREY RO 
 
 
 SET #12 
 
 Doors: 112 
 
 3 Hinges T4A3786 5 X 4 1/2 26D MC 
 1 Lockset ML2053 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 1 Magnetic Holder 998 24VAC/DC 689 RX 
 1 Closer 4040 XP REG/62A TBSRT AL LC 
 1 Wall Bumper 406 US32D RO 
 1 Smoke Seal S88 D 18' PE 
 3 Door Silencers 608-RKW GREY RO 
 
                   NOTE: Magnetic holder connected to fire alarm, by others, to release door to close in the event of fire. 
 
 
 SET #13 
 
 Doors: 121 
 
 3 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Lockset ML2057 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 1 Closer 4040 XP REG/62A TBSRT AL LC 
 1 Protection Plate K1050 10" x 34" CSK US32D RO 
 1 Wall Bumper 406 US32D RO 
 1 Smoke Seal S88 D 17' PE 
 3 Door Silencers 608-RKW GREY RO 
 
 
 
 
 
 
 
 

 
 

 SET #14 
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 Doors: 116 
 
 6 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Set Flush Bolts 2845 US26D RO 
 1 Lockset ML2053 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 1 Coordinator 2672 US28 RO 
 2 Electromechanical Closer FS 4 PULL S 24VAC/DC 689 RX 
 1 Dust Proof Strike 570 US26D RO 
 1 Smoke Seal S88 D 20' PE 
 2 Door Silencers 608-RKW GREY RO 
 
 NOTE: Electronic closers wired into fire alarm system, by others, to close doors in event of fire. 
 
 
 SET #15 
 
 Doors: 123A 
 
 6 Hinges TA2714 4 1/2 X 4 1/2 26D MC 
 1 Set Flush Bolts 2845 US26D RO 
 1 Lockset ML2053 LWM CT6R SA 626 CR 
 1 Core 8000 RESTRICTED KEYWAY 626 CR 
 2 Overhead Stop 9-336 652 RX 
 1 Dust Proof Strike 570 US26D RO 
 2 Door Silencers 608-RKW GREY RO 
 
 
  

 

END OF SECTION 087100 
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SECTION 088000                    GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Glass for windows, doors, interior borrowed lites, storefront framing and glazed 
curtain walls. 

2. Glazing sealants and accessories. 

1.2 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and 
face clearances, and adequate sealant thicknesses, with reasonable tolerances. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Glass Samples: For each type of glass product other than clear monolithic vision glass; 12 
inches (300 mm) square. 

C. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use same 
designations indicated on Drawings. 

D. Delegated-Design Submittal: For glass indicated to comply with performance requirements and 
design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Preconstruction adhesion and compatibility test report. 

1.5 QUALITY ASSURANCE 

A. Sealant Testing Agency Qualifications: An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 



BYSP 18002                                                      GLAZING 088000 - 2 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape sealant, 
gasket, glazing accessory, and glass-framing member for adhesion to and compatibility with 
elastomeric glazing sealants. 

1. Testing is not required if data are submitted based on previous testing of current sealant 
products and glazing materials matching those submitted. 

1.7 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to replace 
coated-glass units that deteriorate within specified warranty period. Deterioration of coated 
glass is defined as defects developed from normal use that are not attributed to glass breakage or 
to maintaining and cleaning coated glass contrary to manufacturer's written instructions. Defects 
include peeling, cracking, and other indications of deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace 
insulating-glass units that deteriorate within specified warranty period. Deterioration of 
insulating glass is defined as failure of hermetic seal under normal use that is not attributed to 
glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's written 
instructions. Evidence of failure is the obstruction of vision by dust, moisture, or film on interior 
surfaces of glass. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Glass Product: Subject to compliance with requirements, provide product 
indicated in glass schedules or comparable product by one of the following based on Cardinal 
Class Industries, Low E 366 (matching glass color is of extreme importance)  

1. AGC Glass Company North America, Inc. 
2. Vitro Industries, Inc. 
3. Saint-Gobain Corporation. 
4. Guardian  

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design glazing. 
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B. Structural Performance: Glazing shall withstand the following design loads within limits and 
under conditions indicated determined according to the International Building Code and 
ASTM E 1300. 
1. All Glazing shall meet Structural Design requirements as noted in the structural 

general notes. 

C. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with 
16 CFR 1201, Category II. 

D. Thermal and Optical Performance Properties: Provide glass with performance properties 
specified, as indicated in manufacturer's published test data, based on procedures indicated 
below: 
1. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's 

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m x K). 
2. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values, 

according to NFRC 200 and based on LBL's WINDOW 5.2 computer program. 
3. Visible Reflectance: Center-of-glazing values, according to NFRC 300. 

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product manufacturers 
and organizations below unless more stringent requirements are indicated. See these 
publications for glazing terms not otherwise defined in this Section or in referenced standards. 
1. IGMA Publication for Sloped Glazing: IGMA TB-3001, "Guidelines for Sloped 

Glazing." 
2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing 

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use." 

B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing with 
certification label of the SGCC or manufacturer. Label shall indicate manufacturer's name, 
type of glass, thickness, and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of IGCC. 

D. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that complies 
with performance requirements and is not less than the thickness indicated. 

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with "Performance 
Requirements" Article. Where heat-strengthened float glass is indicated, provide heat-
strengthened float glass or fully tempered float glass as needed to comply with "Performance 
Requirements”.  Where fully tempered float glass is indicated, provide fully tempered float 
glass. 

 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C 1036, Type I, Class 1 (clear), Quality-Q3. 
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B. Low E Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) unless 
otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

C. Fully Tempered Float Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated) 
unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as indicated, Quality-Q3. 

2.5 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified according to ASTM E 2190. 

1. Sealing System: Dual seals. 
2. Spacer: Aluminum with clear anodic finish. 

2.6 GLAZING SEALANTS 

A. General: 

1. Compatibility: Compatible with one another and with other materials they contact, 
including glass products, seals of insulating-glass units, and glazing channel substrates, 
under conditions of service and application, as demonstrated by sealant manufacturer 
based on testing and field experience. 

2. Suitability: Comply with sealant and glass manufacturers' written instructions for 
selecting glazing sealants suitable for applications indicated and for conditions existing at 
time of installation. 

3. Field-applied sealants shall have a VOC content of not more than 250 g/L. 
4. Sealants shall comply with the testing and product requirements of the California 

Department of Public Health's (formerly, the California Department of Health Services') 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

5. Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's 
full range. 

B. Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 100/50, Use NT. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 790. 
b. GE Advanced Materials - Silicones; SilPruf LM SCS2700. 
c. Sika Corporation U.S.; Sikasil WS-290. 
d. Tremco Incorporated; Spectrem 1. 

2.7 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric 
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer 
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rod as recommended in writing by tape and glass manufacturers for application indicated; and 
complying with ASTM C 1281 and AAMA 800 for products indicated below: 

1. AAMA 804.3 tape, where indicated. 
2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
3. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous 

pressure. 

2.8 MISCELLANEOUS GLAZING MATERIALS 

A. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer. 

B. Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or 
minus 5. 

C. Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass 
manufacturer to maintain glass lites in place for installation indicated. 

D. Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side 
walking). 

E. Cylindrical Glazing Sealant Backing: ASTM C 1330, Type O (open-cell material), of size and 
density to control glazing sealant depth and otherwise produce optimum glazing sealant 
performance. 

PART 3 - EXECUTION 

3.1 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and 
other glazing materials, unless more stringent requirements are indicated, including those in 
referenced glazing publications. 

B. Protect glass edges from damage during handling and installation. Remove damaged glass from 
Project site and legally dispose of off Project site. Damaged glass includes glass with edge 
damage or other imperfections that, when installed, could weaken glass, impair performance, or 
impair appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course of 
compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 mm). 
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G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways 
in glazing channel, as recommended in writing by glass manufacturer and according to 
requirements in referenced glazing publications. 

3.2 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush 
with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to 
make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. Cover 
horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped. 
Seal joints in tapes with compatible sealant approved by tape manufacturer. 

E. Apply heel bead of elastomeric sealant. 

F. 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 centers of openings. 

G. Apply cap bead of elastomeric sealant over exposed edge of tape. 

3.3 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings 
exactly, with allowance for stretch during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place 
with joints miter cut and bonded together at corners. 

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks, and 
press firmly against soft compression gasket 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 centers of openings. Compress gaskets to produce a weathertight seal without 
developing bending stresses in glass. Seal gasket joints with sealant recommended by gasket 
manufacturer. 

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks, and 
press firmly against soft compression gasket. Install dense compression gaskets and pressure-
glazing stops, applying pressure uniformly to compression gaskets. Compress gaskets to 
produce a weathertight seal without developing bending stresses in glass. Seal gasket joints with 
sealant recommended by gasket manufacturer. 

E. Install gaskets so they protrude past face of glazing stops. 
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3.4 CLEANING AND PROTECTION 

A. Immediately after installation remove nonpermanent labels and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction 
operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry 
surfaces at frequent intervals during construction, but not less than once a month, for buildup of 
dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do come into contact with glass, 
remove substances immediately as recommended in writing by glass manufacturer. 
Remove and replace glass that cannot be cleaned without damage to coatings. 

C. Remove and replace glass that is damaged during construction period. 

3.5 MONOLITHIC GLASS SCHEDULE 
A. Glass Type: Tempered clear annealed, heat-strengthened, fully tempered float glass. 

1. Minimum Thickness: 1/4”.  
2. Safety glazing required. 

 
B. Glass Type : Interior glass float glass. 

1. Thickness: 1/4''  

3.6 INSULATING GLASS SCHEDULE 

A. Glass Type: Store Front/Curtain Wall Insulating glass: Clear Low E insulating glass. 

1. Basis-of-Design Product: VITRO Low E insulating glass with double edge with 1/4” 
Solarban XL70.   

2. Overall Unit Thickness: 1 inch (25 mm). 
3. Minimum Thickness of Each Glass Lite: 1/4” 
4. Outdoor Lite: Heat-strengthened float glass. 
5. Interspace Content: Air. 
6. Indoor Lite: Heat-strengthened float glass. 
7. Winter Nighttime U-Factor: 0.28 maximum. 
8. Summer Daytime U-Factor: 0.26 maximum. 
9. Safety glazing: Yes required, or where indicated. 
10. Solar Heat Gain Coefficient: Not more than .28 

 

 

 

END OF SECTION 
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SECTION 092216             NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior gypsum board assemblies. 
2. Suspension systems for interior gypsum ceilings and soffits. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: Provide materials and construction identical to those tested 
according to ASTM E 119. 

B. STC-Rated Assemblies: Provide materials and construction identical to those tested in assembly 
indicated according to ASTM E 90 and classified according to ASTM E 413. 

2.2 FRAMING SYSTEMS 

A. Steel Studs and Runners: ASTM C 645. Use either steel studs and runners or dimpled steel 
studs and runners of equivalent minimum base-metal thickness. 

1. Minimum Base-Metal Thickness: .018 inch (25 Gauge) and .033 (20 Gauge) where 
indicated on drawings.   

2. Depth: As indicated on Drawings. 

B. Slip-Type Head Joints: Where indicated, provide one of the following in thickness not less than 
indicated for studs and in width to accommodate depth of studs: 
1. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes due 

to defection of structure above.  

a. Products: Subject to compliance with requirements, provide deflection track 
from one of the following: 

1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.  
2) MBA Building Supplies.  
3) Steel Network Inc. (The): Series.  
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4) Superior Metal Trim; Superior Flex Track System (SFT).  
5) Telling Industries.  

C. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 

1. Minimum Base-Metal Thickness: 0.018 inch (0.45 mm) and .0451 inch where 
indicated on drawings.  

2. Depth: As indicated on Drawings. 

D. Resilient Furring Channels: 1/2-inch- (13-mm-) deep, steel sheet members designed to reduce 
sound transmission. 

1. Configuration: Asymmetrical. 

2.3 AUXILIARY MATERIALS 

A. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, and 
other properties required to fasten steel members to substrates. 

B. Isolation Strip at Exterior Walls: Provide asphalt saturated organic felt. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. 
1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply 

to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.2 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 
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D. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural 
supports or substrates above suspended ceilings, except where partitions are indicated to 
terminate at suspended ceilings. Continue framing around ducts penetrating partitions above 
ceiling. 

1. 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. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 
runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint in 
finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure. 

3. Other Framed Openings: Frame openings other than door openings the same as required 
for door openings unless otherwise indicated. Install framing below sills of openings to 
match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure. 

5. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches (150 mm) o.c. 

E. Direct Furring: 

1. Screw to metal framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c. 

F. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

 

 

END OF SECTION 
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SECTION 092900                     GYPSUM BOARD 

PART 1 - GENERAL 

 
1.1 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Exterior sheaths.  
3. Wet areas backer board.  
4. Texture finishes. 

 
1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
B. Samples: 

1. Textured Finishes: Manufacturer's standard size or as directed by Architect for each 
textured finish indicated and on same backing indicated for Work. 

PART 2 - PRODUCTS 
 
2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies: For fire-resistance-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency. 

C. Weather barrier per section 072500 shall be provided and installed by this Contractor for 
complete coordinated assembly.  

 
2.2 INTERIOR GYPSUM BOARD 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. CertainTeed Corp. 
2. Georgia-Pacific Gypsum LLC. 
3. National Gypsum Company. 
4. USG Corporation. 

B. Gypsum Board, Type X: ASTM C 1396/C 1396M. 
1. Thickness: 5/8 inch (15.9 mm). 
2. Long Edges: Tapered. 

 
C. Flexible Gypsum Board: ASTM C 1396/C 1396M. Manufactured to bend to fit radii and to be 

more flexible than standard regular-type gypsum board of same thickness. 
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1. Thickness: 1/4 inch (6.4 mm). 
2. Long Edges: Tapered. 

 
D. Gypsum Ceiling Board: ASTM C 1396/C 1396M, Type X 

1. Thickness: 5/8''.  
2. Long Edges: Tapered.  

 

2.3 EXTERIOR GYPSUM BOARD SHEATHING 

1. Material: Georgia Pacific Gypsum DensGlass Sheathing.  
2. Glass-Mat Gypsum Sheathing Board: ASTM C 1177/C 1177/M, with fiberglass mat 

laminated to both sides and with manufacturer’s standard.  
3. Type: Fire rated Type X.  
4. Thickness: 5/8''.  
5. Long Edges: Square.  

2.4 TILE BACKING PANELS 
A. Tile Backer Units: ANSI A118.9 and ASTM C 1288 or 1325, with manufacturer's standard 

edges. 
1. Georgia Pacific DenShield Tile Backer. 

2. Products: Subject to compliance with requirements, provide one of the following: 
a. CertainTeed Corp. 
b. Custom Building Products. 
c. National Gypsum Company. 
d. USG Corporation. 

3. Thickness: 5/8 inch (15.9 mm). 
4. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

 
2.5 TRIM ACCESSORIES 

 
A. Interior Trim: ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-
faced galvanized steel sheet. 

 
B. Exterior Trim: ASTM C 1047. 

1. Material: Hot-dip galvanized steel sheet, plastic, or rolled zinc. 

C. Aluminum Trim: ASTM B 221 (ASTM B 221M), Alloy 6063-T5. 

2.6 JOINT TREATMENT MATERIALS 

 
A. General: Comply with ASTM C 475/C 475M. 
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B. Joint Tape: 
1. Interior Gypsum Board: Paper. 
2. Exterior Gypsum Soffit Board: Paper. 
3. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat use formulation that is compatible 
with other compounds applied on previous or for successive coats. 

2.7 AUXILIARY MATERIALS 

A. Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum 
panels to continuous substrate. 

B. Steel Drill Screws: ASTM C 1002, unless otherwise indicated. 

C. Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing). 

1. Recycled Content of Blankets: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 10 percent. 

D. Acoustical Joint Sealant: ASTM C 834. Product effectively reduces airborne sound transmission 
through perimeter joints and openings as demonstrated by testing according to ASTM E 90. 

1. Products: Subject to compliance with requirements, provide one of the following: 
a. Pecora Corporation. 
b. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 
c. USG Corporation; SHEETROCK Acoustical Sealant. 

E. Thermal Insulation: As specified in Section 072100 "Thermal Insulation." 

F. Weather Barrier: As specified in Section 072500 "Weather Barrier" for moisture and vapor 
resistance. Weather barrier to be applied by this Contractor for total assembly coordination.   

2.8 TEXTURE FINISHES 
A. Primer: As recommended by textured finish manufacturer. 

 
B. Non-Aggregate Finish: Pre-mixed, vinyl texture finish for spray application. 

1. Products: Subject to compliance with requirements, provide one of the following: 
a. CertainTeed Corp.; ProRoc Easi-Tex Spray Texture. 
b. National Gypsum Company; Perfect Spray EM Texture. 
c. USG Corporation; BEADEX FasTex Wall and Ceiling Spray Texture. 

2. Texture: Orange Peel. Verify with Architect. 
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PART 3 - EXECUTION 

 
3.1 APPLYING AND FINISHING PANELS 

A. Comply with ASTM C 840. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 
damaged. 

C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 
abutments, except floors. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these 
locations and trim edges with edge trim where edges of panels are exposed. Seal joints between 
edges and abutting structural surfaces with acoustical sealant. 

 
D. Install trim with back flanges intended for fasteners, attach to framing with same fasteners used 

for panels. Otherwise, attach trim according to manufacturer's written instructions. 
1. Aluminum Trim: Install in locations indicated on Drawings. 
2. Control Joints: Install control joints at locations indicated on Drawings or according to 

ASTM C 840 and in specific locations approved by Architect for visual effect. 

E. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 
intended to receive tape. 

G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C 840: 
1. Level 0 

a. This level requires no taping, finishing, or corner beads. 
2. Level 1 

a. All interior angles and joints should have tape set into joint compound. The surface 
should be free of excess joint compound. Ridges and tool marks are acceptable. 

b. At this level, fasteners are not necessarily covered. This level may be called "fire-
taping" if it meets the code requirement for fire resistance. This level of finish is 
generally utilized for nonpublic areas of a building, such as a garage or attic. 

3. Level 2 
a. At this level, all interior angles and joints should have tape embedded in joint 

compound and wiped with a trowel or joint knife, leaving a thin coating of 
compound. Fastener heads, corner beads, and other accessories are covered with a 
coat of joint compound. Ridges and tool marks are acceptable, but the surface 
should not have excess joint compound. If joint compound is applied over the 
tape when it is embedded, this is considered a separate coat of compound to satisfy 
the requirements of this level. 

b. Level 2 is sometimes specified when water-resistant gypsum backerboard is used 
as a substrate for tile. This level is specified for garages and other areas where 
appearance is not important. 

4. Level 3 
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a. All joints and interior angles should have tape that's embedded in joint compound 
plus one additional coat of joint compound. Accessories and the heads of 
fasteners must be covered with two separate coats of joint compound. All joint 
compound must be smooth and free of ridges and tool marks. 

b. For Level 3 and above, the prepared surface should be coated with a drywall 
primer that's compatible with the wallcovering, paint, or other decoration being 
applied to it. The application of primer, however, is usually outside the 
responsibility of the drywall installer and finisher. 

5. Level 4 
a. All joints and interior angles should have tape that's embedded in joint compound 

plus two separate coats of compound over all flat joints and one separate coat over 
interior angles. Accessories and fastener heads are covered with three separate 
coats of joint compound. All joint compound is smooth and free of ridges and 
tool marks. 

b. For a light texture, wallcovering, or flat paints. Gloss and semigloss paints are 
not recommended over this level. The weight and texture of wallcoverings 
must be carefully considered to ensure that joints and fasteners will be 
adequately concealed. Wallcoverings that are lightweight, glossy, or have limited 
patterns are especially vulnerable to revealing imperfections in the surface. 

6. Level 5 
a. At level 5, all joints and interior angles have tape that's embedded in joint 

compound plus two separate coats of compound over all flat joints and one 
separate coat over interior angles. Accessories and fastener heads are covered 
with three separate coats of joint compound. A thin skim coat of joint 
compound is applied over the entire surface. The surface should be smooth and 
free of ridges and tool marks. 

b. This level represents the highest quality of finish, and it is the one required 
where gloss, semigloss, or nontextured flat paints are used or where severe 
lighting conditions exist. It provides the most uniform surface and minimizes the 
possibility of joints or fasteners showing through the finish. 

H. Texture Finish Application: Prepare and apply primer to gypsum panels and other surfaces 
receiving texture finishes. Mix and apply finish using powered spray equipment, to produce a 
uniform texture matching approved mockup and free of starved spots or other evidence of thin 
application or of application patterns. 

I. Protect adjacent surfaces from drywall compound and texture finishes and promptly remove 
from floors and other non-drywall surfaces. Repair surfaces stained, marred, or otherwise 
damaged during drywall application. 

J. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 
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SECTION 093000                    PORCELAIN TILE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Porcelain tile. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples: 

1. Each type and composition of tile and for each color and finish required. 
2. Assembled samples, with grouted joints, for each type and composition of tile and for 

each color and finish required. 

1.3 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of floor tile installation. 
2. Build mockup of wall tile installation. 
3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

1.4 EXTRA MATERIALS 

A. Furnish extra materials that match and are from same production runs as products installed and 
that are packaged with protective covering and identified with labels describing contents. 

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount 
installed for each type, composition, color, pattern, and size indicated. 

PART 2 - PRODUCTS 

2.1 TILE PRODUCTS 

A. ANSI Ceramic Tile Standard:  Provide Standard grade tile that complies with ANSI A137.1 for 
types, compositions, and other characteristics indicated. 
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B. Tile Type:  Glazed Porcelain Wall Tile  

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide Crossville – 
Basalt , 12 x 24, or approved equal by one of the following: 

a. Dal-Tile International Inc. 
b. Crossville, Inc. 

3. Composition:  Porcelain. 
4. Module Size:  12 x 24, with full tile as base.  
5. Thickness:  5/16” min. 
6. Face: Pattern of design indicated on drawing.  
7. Grout Joint: 1/16” 
8. Surface: Slip-resistant. 
9. Coefficient of Friction:  

1) Wet: Greater than or equal to .50 
2) Dry: Greater than or equal to .60 

10. Finish:  As selected by Architect. 
11. Tile Color and Pattern:  As selected by Architect from manufacturer's full range. 
12. Grout Color: As selected by Architect from manufacturer's full range. 
13. Trim Units:  Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile. Provide shapes as follows, 
selected from manufacturer's standard shapes: 
a. Base Cap:  Surface bullnose, module size as large as offered. 
b. Wainscot Cap: Schluter Systems Metal Edge Protection.  Color as selected by 

Architect. 
c. External Corners: Surface bullnose, module size as large as offered. 
d. Internal Corners:  Cove, module size as large as offered. 

2.2 TILE BACKING PANELS 

A. Backer Units:  ANSI A118.9 or ASTM C 1325. 

1. Products:  Subject to compliance with requirements, provide Georgia Pacific DenShield 
tile backer: 

2. Thickness:  5/8 inch (15.9 mm). 

2.3 WATERPROOF MEMBRANE 

A. General:  Manufacturer's standard product, selected from the following, that complies with 
ANSI A118.10 and is recommended by the manufacturer for the application indicated. 

B. Chlorinated-Polyethylene-Sheet:  Nonplasticized, chlorinated polyethylene faced on both sides 
with nonwoven polyester fabric; 0.030-inch (0.76-mm) nominal thickness. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Noble Company (The); Nobleseal TS. 

2.4 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials:  ANSI A108.02. 

B. Dry-Set Portland Cement Mortar (Thin Set):  ANSI A118.1. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide comparable 
product by one of the following: 
a. Bostik, Inc. 
b. Custom Building Products. 
c. MAPEI Corporation. 
d. Summitville Tiles, Inc. 

3. For wall applications, provide non-sagging mortar. 

C. Latex-Portland Cement Mortar (Thin Set):  ANSI A118.4. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

  

a. Bostik, Inc. 
b. Custom Building Products. 
c. MAPEI Corporation. 
d. Summitville Tiles, Inc. 

2. Prepackaged, dry-mortar mix to which only water must be added. 
3. Prepackaged, dry-mortar mix combined with liquid-latex additive. 
4. For wall applications, provide non-sagging mortar. 

2.5 GROUT MATERIALS 

A. Sand-Portland Cement Grout:  ANSI A108.10. 

B. Standard Cement Grout:  ANSI A118.6. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. Bostik, Inc. 
b. Custom Building Products. 
c. MAPEI Corporation. 
d. Summitville Tiles, Inc. 

C. Grout for Pre-grouted Tile Sheets:  Same product used in factory to pre-grout tile sheets. 
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2.6 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based 
formulation provided or approved by manufacturer of tile-setting materials for installations 
indicated. 

B. Grout Sealer:  Manufacturer's standard silicone product for sealing grout joints and that does not 
change color or appearance of grout. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
a. Bostik, Inc.; CeramaSeal  
b. MAPEI Corporation; KER  
c. Summitville Tiles, Inc.; SL-15, Invisible Seal Penetrating Grout and Tile Sealer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile. 

1. Verify that substrates for setting tile are firm, dry, clean, free of coatings that are 
incompatible with tile-setting materials including curing compounds and other substances 
that contain soap, wax, oil, or silicone; and comply with flatness tolerances required by 
ANSI A108.01 for installations indicated. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with thin-set 
mortar with trowelable leveling and patching compound specifically recommended by tile-
setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproofing by applying a reinforced mortar 
bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot (1:50) toward drains. 

C. Blending:  For tile exhibiting color variations, use factory blended tile or blend tiles at Project 
site before installing. 

D. Field-Applied Temporary Protective Coating:  If indicated under tile type or needed to prevent 
grout from staining or adhering to exposed tile surfaces, precoat them with continuous film of 
temporary protective coating, taking care not to coat unexposed tile surfaces. 

3.3 INSTALLATION 

A. Comply with TCA's "Handbook for Ceramic Tile Installation" for TCA installation methods 
specified in tile installation schedules.  Comply with parts of the ANSI A108 Series 
"Specifications for Installation of Ceramic Tile" that are referenced in TCA installation 
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methods, specified in tile installation schedules, and apply to types of setting and grouting 
materials used. 

1. For the following installations, follow procedures in the ANSI A108 Series of tile 
installation standards for providing 95 percent mortar coverage: 

a. Exterior tile floors. 
b. Tile floors in wet areas. 
c. Tile swimming pool decks. 
d. Tile floors in laundries. 
e. Tile floors composed of tiles 8 by 8 inches (200 by 200 mm) or larger. 
f. Tile floors composed of rib-backed tiles. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form complete 
covering without interruptions unless otherwise indicated.  Terminate work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring 
visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in items for 
straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and other 
penetrations so plates, collars, or covers overlap tile. 

D. Jointing Pattern:  Lay tile in grid pattern unless otherwise indicated.  Lay out tile work and 
center tile fields in both directions in each space or on each wall area.  Lay out tile work to 
minimize the use of pieces that are less than half of a tile.  Provide uniform joint widths unless 
otherwise indicated. 

E. Joint Widths:  Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile:  1/16 inch (1.6 mm). 
2. Quarry Tile:  3/8 inch (9.5 mm). 
3. Paver Tile: 3/8 inch (9.5 mm). 
4. Glazed Wall Tile:  1/16 inch (1.6 mm). 
5. Decorative Thin Wall Tile:  1/16 inch (1.6 mm). 

F. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions indicated. 

G. Expansion Joints:  Provide expansion joints and other sealant-filled joints, including control, 
contraction, and isolation joints, where indicated.  Form joints during installation of setting 
materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly above 
them. 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 
"Joint Sealants." 

H. Grout Sealer:  Apply grout sealer to cementitious grout joints in tile floors according to grout-
sealer manufacturer's written instructions.  As soon as grout sealer has penetrated grout joints, 
remove excess sealer and sealer from tile faces by wiping with soft cloth. 
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I. Install backer units and fiber-cement underlayment and treat joints according to 
ANSI A108.11 and manufacturer's written instructions for type of application indicated. Use 
latex-portland cement mortar for bonding material unless otherwise directed in 
manufacturer's written instructions. 

J. Install waterproofing to comply with ANSI A108.13 and manufacturer's written instructions to 
produce waterproof membrane of uniform thickness and bonded securely to substrate. 

K. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's written 
instructions to produce membrane of uniform thickness and bonded securely to substrate. 

3.4 EXTERIOR TILE INSTALLATION SCHEDULE 

A. Exterior Floor Installations: 

1. Tile Installation F101:  Cement mortar bed (thickset) bonded to concrete; TCA F101. 

a. Tile Type:  Porcelain Tile. 
b. Thin-Set Mortar for Cured-Bed Method: Latex-portland cement mortar. 
c. Grout:  Sand-portland cement grout. 

3.5 INTERIOR TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor: 

 
1. Interior Wall Installations: Wall installations to be TCA W223 for wall tile over CMU 

and TCA W242 for wall tile over metal studs and wall board Tile Installation F113:  
Thin-set mortar; TCA F113. 

a. Tile Type:  Porcelain Tile. 
b. Thin-Set Mortar:  Latex-portland cement mortar. 
c. Grout:  Sand-portland cement grout. 

 

 

 

END OF SECTION 
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SECTION 095113 -              ACOUSTICAL SUSPENDED CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for ceilings. 

1.2 PRE-INSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Evaluation reports. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to NVLAP. 

B. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of typical ceiling area as shown on Drawings. 
2. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Comply with ASTM E 1264 for Class A materials. 
2. Smoke-Developed Index: 50 or less. 

2.2 ACOUSTICAL PANEL CEILINGS, GENERAL 

A. Mineral-Fiber-Based Panels: Made with binder containing no urea formaldehyde. 

B. Acoustical Panel Standard: Comply with ASTM E 1264. 

C. Metal Suspension System Standard: Comply with ASTM C 635. 

D. Attachment Devices: Size for five times the design load indicated in ASTM C 635, Table 1, 
"Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 

2.3 ACOUSTICAL CEILING PANELS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Armstrong 
Acoustical Ceiling Tile, Cortega #770 or comparable product by one of the following: 

1. Armstrong World Industries, Inc. 
2. CertainTeed Corp. 
3. Chicago Metallic Corporation. 
4. Tectum Inc. 
5. USG Interiors, Inc.; Subsidiary of USG Corporation. 

C. Type 1: Cortega #770 
1. Color: White. 
2. Light Reflectance: 0.86.  
3. NRC: 55, Type E-400 mounting according to ASTM E 795. 
4. CAC: 33. 
5. Performance Characteristics: Sag resistance, anti-mold and mildew.  
6. Edge/Joint Detail: Square. 
7. Thickness: 5/8 inch.  
8. Modular Size: 24 by 24 inches.  

D. Type 2: National Gypsum Gridstone Vinyl Faced Gypsum Board Panels.  
1. Color: White. 
2. Light Reflectance: 1.0.  
3. NRC:  
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4. CAC: 46. 
5. Performance Characteristics: Washable.  
6. Edge/Joint Detail: Square. 
7. Thickness: 1/2 inch.  
8. Modular Size: 24 by 24 inches.  

 

2. SUSPENSION SYSTEM 

a. Ceiling Suspension grid: Installer shall provide and install standard Metal Heavy  

 Duty 15/16’’ 

b. suspension T-Grid system using Main Runners, Cross-tees, Wall Angle or Shadow 
Moldings of 

c. types, structural classifications, and black finishes indicated and that comply with 
applicable ASTM 

d. 635 requirements, seismic codes and ordinances. A #12 gauge wire hanger shall be 
installed on 4’ 

e. centers along each main runner. All wire hangers are to be attached to an industry 
standard 

f. connecting device meeting recommended loading requirements (i.e., inserts, screw 
eyes, etc.). 

3. ACCESSORIES 
a. Acoustic Batt Insulation: Specified in Section [07 21 16] 6 inch thick [Thickness 

determined by desired NRC rating] supplied and installed by Contractor.  
b. Touch-up Paint: Type and colour to match acoustic wood panels. 
c. Shop Finishing: Panels shall be shop-finished with stain per architect’s selection 

[optional] and clear, semi-gloss varnish (wood veneer) or painted (matte finish) per 
color selection by architect. 

2.4 METAL SUSPENSION SYSTEM  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Armstrong or 
comparable product by one of the following: 

1. Armstrong World Industries, Inc. 
2. CertainTeed Corp. 
3. Chicago Metallic Corporation. 
4. USG Interiors, Inc.; Subsidiary of USG Corporation. 

C. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll 
formed from cold-rolled steel sheet; pre-painted, electrolytically zinc coated, or hot-dip 
galvanized according to ASTM A 653/A 653M, not less than G30 (Z90) coating designation; 
with prefinished 15/16-inch wide metal caps on flanges. 
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1. Structural Classification: Intermediate-duty system. 
2. End Condition of Cross Runners: Butt-edge type. 
3. Face Design: Flat, flush. 
4. Cap Material: Steel cold-rolled sheet. 
5. Cap Finish: Painted white. 

 

E. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 
indicated, manufacturer's standard moldings for edges and penetrations that comply with 
seismic design requirements; formed from sheet metal of same material, finish, and color as 
that used for exposed flanges of suspension-system runners. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design 
requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling 
Systems Handbook." 

B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 
opposite edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply 
with layout shown on reflected ceiling plans. 

1. Arrange directionally patterned acoustical panels as indicated on reflected ceiling plans. 

                                                                    

 

 

 

 

END OF SECTION 
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SECTION 096513              RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Resilient base. 
2. Resilient molding accessories. 
3. Stair Nosings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, not less than 12 
inches (300 mm) long. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. FloorScore Compliance: Resilient base accessories and stair nosings and stair nosings shall 
comply with requirements of FloorScore certification. 

2.2 THERMOSET-RUBBER BASE  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Roppe Corporation, USA. 
2. Armstrong 

B. Product Standard: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group 2 (solid, 
homogeneous). 

1. Style and Location: 
a. Style B, Cove: Provide in areas with gyp board walls at sealed concrete floors. 

(no base at metal liner panels) 

C. Thickness: 1/8'' 0.125 inch (3.2 mm). 

D. Height: 4 inches (102 mm) or as indicated on Finish Schedule. 

E. Lengths: Coils in manufacturer's standard length. 
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F. Outside Corners: Wrapped. 

G. Colors: As selected by Architect from full range of industry colors. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 
resilient products. 

3.2 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 
adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 
continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 
base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners: Install preformed corners before installing straight pieces. 

3.3 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that would 
otherwise be exposed. 
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3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 099100           INTERIOR AND EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on substrates. 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Cast iron. 
5. Galvanized metal. 
6. Aluminum (not anodized or otherwise coated). 
7. Wood. 
8. Gypsum board. 

1.2 DEFINITIONS 

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 
ASTM D 523. (Considered Flat) 

B. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according 
to ASTM D 523. (Considered Velvet-Like) 

C. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. (Considered Egg-Shell) 

D. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to 
ASTM D 523. (Considered Satin) 

E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. (Considered Semi-
Gloss) 

F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. (Considered 
Traditional Gloss) 

G. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. (Considered 
High- Gloss) 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 
instructions. 

B. Samples: For each type of paint system and in each color and gloss of topcoat. 
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C. Product List: For each product indicated. Include printout of current "MPI Approved Products 
List" for each product category specified in Part 2, with the proposed product highlighted. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

1.5 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 
verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 
and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 
each paint system specified in Part 3. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 sq. m). 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the Manufacturer’s: listed in 
other Part 2 articles for the paint category indicated.  
1. Devoe Paint. 
2. Pittsburgh Paints. 
3. Sherwin-Williams. 

B. All products used shall be the Commercial Top-Line products of that manufacturer. 

2.2 PAINT, GENERAL 

A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed 
in its "MPI Approved Products List." 

B. Material Compatibility: 
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1. Provide materials for use within each paint system that are compatible with one another 
and substrates indicated, under conditions of service and application as demonstrated by 
manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Colors: As selected by Architect from manufacturer's full range. 

1. Some small percent of surface area may be painted with deep tones. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 
for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 
as follows: 

1. Concrete: 12 percent. 
2. Masonry (Clay and CMU): 12 percent. 
3. Wood: 15 percent. 
4. Gypsum Board: 12 percent. 
5. Plaster: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

E. Existing Conditions: Provide matching texture and sheers unless noted otherwise on plans. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 
applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 
not to be painted. If removal is impractical or impossible because of size or weight of item, 
provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 
and incompatible paints and encapsulants. 
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1. Remove incompatible primers and re-prime substrate with compatible primers or apply 
tie coat as required to produce paint systems indicated. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 
Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color 
breaks. 

3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from paint application. Correct damage to work of 
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 
leave in an undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 

3.5 EXTERIOR PAINTING SCHEDULE 
  

1. No flat paint used unless specifically approved by Architect. 
2. Items in bold for this job as a minimum. 

    

A. Masonry – Poured or Pre-cast Concrete, Stucco, Brick 
1. Satin Paint Finish: 

a. Acrylic Latex- Premium Durability: 
1) 1 coat DR 1502 Exterior Latex Primer/Sealer White 

(For uneven, porous or honey-combed surfaces) 
2) 2 coats RGN6800 Regency Exterior Satin Paint 

 
b. Acrylic Latex – Productivity: 

1) 1 coat DR 1502 Exterior Latex/ Primer Sealer White 
or DRH6502 Hydro-Shur Hydrosealer WB Pigmented Bonding Sealer 
White 
(For uneven, porous or honey-combed surfaces) 

2) 2 coats DR-16XXN Wonder Shield Exterior Satin Paint 
 

2. Elastomeric and Texture High Build Latex Coatings: 
a. Elastomeric Coatings: 

1) 1 coat DR 1502 Exterior Latex Primer/Sealer White 
 (For uneven, porous or honey-combed surfaces) 

2) 2 coats DN2270 DECRA-FLEX 300 Exterior Elastomeric Coating Fine 
(Sand Finish) 
 

b. High Build Acrylic Coating: 
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1) 1 coat DR 1502 Exterior Latex Primer/Sealer White 
 (For uneven, porous or honey-combed surfaces) 

2) 2 coats DN 2221 DECRA-FLEX 200 Exterior Elastomeric Coating Smooth 
 

c. Texture Coatings: 
1) 1 coat DR 1502 Exterior Latex Primer/Sealer White 

(For uneven, porous or honey-combed surfaces) 
2) 1 coat DN3230 Texture Coating – Interior/Exterior Satin Paint Medium 

Texture 

B. Masonry – Concrete Block (CMU), Cinder Block, Split Face Block 
1. Satin Paint Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DV52903 Devoe Interior/Exterior Latex Block Filler Primer White 

or 4000 Bloxfil Acrylic Block Filler 
2) 2 coats RGN Regency Exterior Satin Paint 

 
b. Acrylic Latex – Productivity: 

1) 1 coat DV52903 Devoe Interior/ Exterior Latex Block Filler Primer 
(For uneven, porous or honey-combed surfaces) 

2) 2 coats DR-16XXN Wonder Shield Exterior Satin Paint 
 

2. Elastomeric and Texture High Build Latex Coatings: 
a. Elastomeric Coatings: 

1) 1 coat DV52903 Devoe Interior/ Exterior Latex Block Filler Primer White 
(For uneven, porous or honey-combed surfaces) 

2) 2 coats DN2270 DECRA-FLEX 300 Exterior Elastomeric Coating Fine 
(Sand Finish) 
 

b. High Build Acrylic Coating: 
1) 1 coat DV52903 Devoe Interior/ Exterior Latex Block Filler Primer White 

(For uneven, porous or honey-combed surfaces) 
2) 2 coats DN2221 DECRA-FLEX 200 Exterior Elastomeric Coating Smooth 

 
c. Texture Coatings: 

1) 1 coat DV52903 Devoe Interior/ Exterior Latex Block Filler Primer White  
2) 1 coat DN3230 Texture Coating Interior/ Exterior Flat Paint Medium 

Texture 

C. Masonry – Cementitious Siding, Flexboard, Transite, and Shingles 
1. Satin Paint Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DR 1502 Exterior Latex Primer/ Sealer 
2) 2 coats RGN6800 Regency Exterior Satin Paint 

 
b. Acrylic Latex – Productivity: 

1) 1 coat DR 1502 Exterior Latex Primer/ Sealer 
2) 2 coats DR-16XXN Wonder Shield Exterior Satin Paint 

D. Masonry – Concrete Floors and Decking 
1. Satin/Gloss: 

a. Acrylic Latex Satin (no hot tire exposure): 
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1) 2 coats DR78XX Latex Acrylic Floor Enamel 

E. Wood – Siding, Trim, Shutters, Sash, Doors 
1. Semi-Gloss Paint Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DR 1502 Exterior Latex Primer/Sealer 

or DR 1102N Exterior Alkyd Primer/Sealer 
2) 2 coats RGN6900 Regency Exterior Semi-Gloss Paint 

 
b. Acrylic Latex – Productivity: 

1) 1 coat DR 1502 Exterior Latex Primer/Sealer White 
2) 2 coats DR-17XXN Wonder Shield Exterior Semi-Gloss Paint 

F. Wood – Rough Lumber, Shingles, Shakes, and Plywood Siding (T-1-11) 
1. Solid Color Satin Finishes: 

a. Acrylic Latex Solid Color Stain: 
1) 2 coats 2600 Wood Pride Water-Based Siding Solid Color Stain 

 
2. Semi-Transparent Color Stain Finishes: 

a. Acrylic Latex Semi-Transparent Color Stain: 
1) 2 coats FLD3X FLOOD TWP Semi-Transparent Wood Finish 

G. Wood – Decks 
1. Solid Color Stain Finishes: 

a. Acrylic Latex Solid Color Stain: 
1) 2 coats FLD14X FLOOD SWF-Solid Color Wood Finish 

 
 

2. Semi-Transparent Color Stain Finishes: 
a. Acrylic Latex Semi-Transparent Color Stain Finishes: 

1) 2 coats FLD3X FLOOD TWF-Semi Semi-Transparent Wood Finish 
 

3. Waterborne Alkyd Natural Wood Tones Stain Finishes: 
a. Water-Based Alkyd Clear and Natural Wood Tones: 

1) 2 coats FLD46X FLOOD CWF-UV5 Premium Wood Finish 
 

4. Solventborne Natural Wood Tones Stain Finishes: 
a. Solvent-based Clear and Natural Wood Tones: 

1) 2 coats FLD14X FLOOD CWF-UV5 Oil Premium Clear Oil Wood Finish 

H. Wood – Pressed Board, Hard Board, Particle Board, PVC Composition Trim 
1. Semi-Gloss Paint Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DR1502 Primz220 Acrylic Exterior Primer/Sealer 

or DR1102 Primz220 Alkyd Exterior Primer/Sealer 
2) 2 coats RGN6900 Regency Exterior Semi-Gloss Paint 

 
b. Acrylic Latex – Productivity: 

1) 1 coat DR 1502 Primz220 Acrylic Exterior Primer/Sealer 
or DR1102N Primz220 Alkyd Exterior Primer/Sealer 

2) 2 coats DR-17XXN Wonder Shield Exterior Semi-Gloss Paint 



BYSP 18002                              INTERIOR AND EXTERIOR PAINTING 099100 - 7 

I. Wood – Covered or Protected Flooring and Decking 
1. Satin/Gloss Finish: 

a. Acrylic Latex Satin (no hot tire exposure): 
1) 2coats DR78XX Acrylic Floor Enamel 

J. Metal – Structural Iron and Ferrous Steel (Including Tanks and Water Towers) 
1. Semi-Gloss Paint Finish: 

a. Acrylic High Performance (low UV/Abrasion): 
1) 2 coats 4206 DEVFLEX 4206QD Dry Interior/Exterior Waterborne 

Semi-Gloss Enamel  
 

2. Semi-Gloss Paint Finish: 
a. Urethane High Performance (high UV/Abrasion): 

1) 1 coat 4030 TRU-GLAZE-WB Waterborne Epoxy Primer 
2) 2 coats 378H DEVTHANE 378H Aliphatic Urethane Semi-Gloss Enamel 

K. Metal – Miscellaneous Ferrous Steel (Including Railings, Catwalks, Fire Escapes) 
1. Semi-Gloss Paint Finish: 

a. Acrylic High Performance (low UV/Abrasion): 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish. 
2) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne Acrylic 

Semi-Gloss Enamel 
 

b. Solvent-Based Alkyd High Performance (low UV/Abrasion): 
1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tanks & Structural 

Primer 
2) 2 coats 4306 DEVGUARD 4306 Rust Preventative Semi-Gloss Enamel 

 
c. Urethane High Performance (high UV/Abrasion): 

1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 378H DEVTHANE 378H Aliphatic Urethane Semi-Gloss Enamel 

L. Metal – Shop Primed Metal Doors, Trim, Panels, and Miscellaneous Surfaces: 
1. Semi-Gloss Paint Finish: 

a. Water-Based Alkyd (protected exterior metal trim): 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish 
2) 2 coats DP73XX Mirrolac Speed Interior/ Exterior Advanced Alkyd Semi-

Gloss Paint 
 

b. Acrylic High Performance (low UV/Abrasion): 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish 
2) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne and 

Acrylic Semi-Gloss Enamel 
 

c. Solvent-Based Alkyd High Performance (low UV/Abrasion): 
1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural 

Primer 
2) 2 coats 4306 DEVGUARD 4306 Rust Preventative Semi-Gloss Enamel 

 
d. Urethane High Performance (high UV/Abrasion): 

1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 378H DEVTHANE 378H Aliphatic Urethane Semi-Gloss Enamel 
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M. Metal – Non-Ferrous Galvanized, Aluminum, Copper 
1. Semi-Gloss Paint Finish: 

a. Water-Based Alkyd (protected exterior metal trim): 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish 
2) 2 coats DP73XX Mirrolac Speed Interior/ Exterior Advanced Alkyd Semi-

Gloss Paint 
 

b. Acrylic High Performance (low UV/Abrasion): 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish 
2) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne 

Acrylic Semi-Gloss Enamel 
 

c. Solvent-Based Alkyd High Performance (low UV/Abrasion): 
1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank & Structural Primer 
2) 2 coats 4306 Rust Preventative Semi-Gloss Enamel 

 
d. Urethane High Performance (high UV/Abrasion): 

1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 378H DEVTHANE 378H Aliphatic Urethane Semi-Gloss Enamel 

N. Traffic and Handicap Marking (Miscellaneous Surfaces Including Concrete and Asphalt) 
1. Flat Paint Finish: 

a. Acrylic Latex: 
1) 1 coat TRAFFIC PAINT Water Reducible Acrylic (Aexcel) 

 
 

b. Solvent-Based Alkyd: 
1) 1 coat ZONE MARKING PAINT Alkyd (Aexcel) 

3.6 INTERIOR PAINTING SCHEDULE 
1. No Flat Paint unless specifically approved by Architect. 
2. Items in bold for this job as a minimum. 

A. Drywall (Gypsum Board) 
1. Lo-Lustre Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DR-50801 Latex High Hiding Wall Primer/Sealer White 
2) 2 coats RGN53XX Regency Paint + Primer in One Interior Satin Paint 

 
b. Acrylic Latex – No VOC/Low Odor: 

1) 1 coat DRN3160 Wonder-Pure Odor-Free Primer/Sealer 
2) 2 coats DRN32XX Wonder-Pure Odor-Free Interior Eggshell 

 
c. Acrylic Latex – Productivity: 

1) 1 coat DRN53360 PVA Wall Interior Primer-Sealer 
2) 2 coats DRN35XX Wonder-Tones Interior Satin Paint 

 
d. Latex- Productivity: 

1) 1 coat DRN53360 PVA Wall Interior Primer Sealer 
2) 2 coats DR-218XX Wonder-Pro Interior Eggshell Paint 
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e. Solvent-Based Alkyd: 
1) 1 coat DR-50801 Latex High Hide Interior Primer Sealer 
2) 2 coats DR23XX Velour Alkyd Eggshell Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat DR-50801 Latex High Hide Interior Primer Sealer 
2) 2 coats DP72XX Mirrolac Speed Interior/Exterior Advanced Alkyd 

Eggshell Paint 
 

g. Acrylic High Performance: 
1) 1 coat DR-50801 Latex High Hide Interior Primer Sealer 
2) 2 coats 4212 DEVFLEX 4212HP High Performance Waterborne Acrylic 

Eggshell Enamel 
 

h. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat DR-50801 Latex High Hide Interior Primer Sealer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 
 
 

i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 1 coat DR-50801 Latex High Hide Interior Primer Sealer 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

B. Masonry – Concrete Block (CMU) 
1. Lo Lustre Finish: 

a. Acrylic Latex – Premium Durability 
1) 1 coat DV53902 Devoe Interior/Exterior Latex Block Filler Primer White 
2) 2 coats RGN53XX Regency Paint + Primer in One Interior Satin Paint 

 
b. Acrylic Latex – No VOC/ Low Odor: 

1) 1 coat DV53902 Devoe Interior/Exterior Latex Block Filler Primer White 
2) 2 coats DRN32XX Wonder-Pure Odor-Free Interior Eggshell 

 
c. Acrylic Latex – Productivity: 

1) 1 coat DV53902 Devoe Interior/Exterior Latex Block Filler Primer 
White 

2) 2 coats DRN35XX Wonder-Tones Interior Satin Paint 
 

d. Latex – Productivity: 
1) 1 coat DV53902 Devoe Interior/Exterior Latex Block Filler Primer White 
2) 2 coats DR-218XX Wonder-Pro Interior Eggshell Paint 

 
e. Solvent-Based Alkyd: 

1) 1 coat DV53902 Devoe Interior/Exterior Latex Block Filler Primer White 
2) 1 coat DR-50801 Latex High Hide Interior Primer Sealer 
3) 2 coats DR23XX Velour Alkyd Eggshell Interior Paint 

 
f. Water-Base Alkyd: 

1) 1 coat DV53902 Devoe Interior/Exterior Latex Block Filler Primer White 
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2) 2 coats DP72XX Mirrolac Speed Interior/Exterior Advanced Alkyd 
Eggshell Paint 
 

g. Acrylic High Performance: 
1) 1 coat 4000 BLOXFIL 4000 Interior/Exterior Heavy Duty Acrylic Block 

Filler 
2) 2 coats 4212 DEVFLEX 4212HP High Performance Waterborne Acrylic 

Eggshell Enamel. 
 

h. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 4000 BLOXFIL 4000 Interior/Exterior Heavy Duty Acrylic Block 

Filler 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 

i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 1 coat 4000 BLOXFIL 4000 Interior/Exterior Heavy Duty Acrylic Block 

Filler 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy 

 

C. Masonry – Plaster 
1. Lo Lustre Paint: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats RGN53XX Regency Paint + Primer in One Interior Satin Paint 

 
b. Acrylic Latex – No VOC/Low Odor: 

1) DRN3160 Wonder-Pure Odor-Free Primer-Sealer 
2) 2 coats DRN32XX Wonder-Pure Odor-Free Interior Eggshell 

 
c. Acrylic Latex – Productivity: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DRN358XX Wonder-Tones Interior Satin Paint 

 
d. Latex – Productivity: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DR-218XX Wonder-Pro Interior Eggshell Paint 

 
e. Solvent-Based Alkyd: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DR23XX Velous Alkyd Eggshell Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DP72XX Mirrolac Speed Interior/Exterior Advanced Alkyd 

Eggshell Paint 
 

g. Acrylic High Performance: 
1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
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2) 2 coats 4212 DEVFLEX 4212HP High Performance Waterborne Acrylic 
Eggshell Enamel 
 

h. Water-Based Epoxy Coatings (HIPAC): 
1) 2 coats TRU-GLAZE-AB 4426 Waterborne Epoxy Semi-Gloss Coating 

 
i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant):  

1) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

D. Masonry – Smooth Concrete, Unglazed Brick 
1. Lo Lustre Finish:  

a. Acrylic Latex – Premium Durability: 
1) 1 coat DRH6502 Hydro-Shur Hydrosealer WB Pigmented Bonding Sealer 

White 
2) 2 coats RGN53XX Regency Paint + Primer in One Interior Satin Paint 

 
b. Acrylic Latex – No VOC/Low Odor: 

1) 1 coat DRN3160 Wonder-Pure Odor-Free Primer Sealer 
2) 2 coats DRN32XX Wonder-Pure Odor-Free Interior Eggshell 
 

c. Acrylic Latex – Productivity: 
1) 1 coat DRH6502 Hydro-Shur Hydrosealer AB Pigmented Bonding Sealer 

White 
2) 2 coats DRN35XX Wonder-Tones Interior Satin Paint 

 
d. Latex – Productivity: 

1) 1 coat DRH6502 Hydro-Shur Hydrosealer WB Pigmented Bonding 
Sealer White 

2) 2 coats DR-218XX Wonder-Pro Interior Eggshell Paint 
 

e. Solvent-Based Alkyd: 
1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DR23XX Velour Alkyd Eggshell Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DP72XX Mirrolac Speed Interior/Exterior Advanced Alkyd 

Eggshell Paint 
 

g. Acrylic High Performance: 
1) 1 coat DRH6502 Hydro-Shur Hydrosealer WB Pigmented Bonding Sealer 

White 
2) 2 coats 4212 DEVFLEX 4212HP High Performance Waterborne Acrylic 

Eggshell Enamel 
 

h. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 

i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
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1) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

E. Masonry – Concrete Floors and Decking 
1. Satin Finish: 

a. Solvent-Based Alkyd Gloss: 
1) 2 coats DR77XX Devoe Alkyd Polyurethane Floor Enamel (Add Skid-Tex 

for non-skid surface) 
 

b. Acrylic Latex Satin (no hot tire exposure): 
1) 2 coats DR78XX Devoe Acrylic Floor Enamel (Add Skid-Tex for non-skid 

surface) 
 

c. Water-Based Epoxy Coatings (HIPAC): 
1) 2 coats 4426 TRU-GLAZE-WB Waterborne Epoxy Semi-Gloss Coating 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

F. Acoustical Plaster, Acoustical Tile 
1. Flat Finish: 

a. Acrylic Latex – No VOC/Low Odor: 
1) 1 coat DRN31XX Wonder-Pure Odor-Free Interior Flat Paint 

b. Acrylic Latex: 
1) 1 coat DRN36XX Wonder-Tones Interior Latex Flat Paint 

 
c. Latex: 

1) 1 coat DR-202XX Wonder-Pro Interior Flat Paint 
 

d. Water-Based Acrylic Dryfall: 
1) 1 coat DN1280 Waterborne Interior Flat Dry Fall 

G. Wood – Wood Paneling, Wood Trim, Doors, Cabinets 
1. Stained and Varnished Satin: 

a. Water-Based Varnish 
1) 1 coat 1700 WOOD PRIDE Oil-Based Wood Stain 
2) 2 coats 1802 WOOD PRIDE Water-Based Satin Varnish 

 
b. Solvent-Based Polyurethane Varnish: 

1) 1 coat 1700 WOOD PRIDE Oil-Based Wood Stain 
2) 2 coats 1902 WOOD PRIDE Polyurethane Satin Varnish 

 
2. Clear Satin: 

a. Water-Based Varnish: 
1) 1 coat 1808 WOOD PRIDE Water-Based Gloss Varnish 
2) 2 coats 1802 WOOD PRIDE Water-Based Satin Varnish 

 
b. Solvent-Based Polyurethane Varnish: 

1) 1 coat 1908 WOOD PRIDE Polyurethane Gloss Varnish 
2) 2 coats 1902 WOOD PRDE Polyurethane Satin Varnish 

 
3. Lo Lustre Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats RGN53XX Regency Paint + Primer in One Interior Satin Paint 
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b. Acrylic Latex – No VOC/Low Odor: 

1) 1 coat DRN3160 Wonder-Pure Odor-Free Primer-Sealer 
2) 2 coats DRN32XX Wonder-Pure Odor-Free Interior Eggshell 

 
c. Acrylic Latex – Productivity: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DRN35XX Wonder-Tones Interior Satin Paint 

 
d. Latex – Productivity: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) DR-218XX Wonder-Pro Interior Eggshell Paint 

 
e. Solvent-Based Alkyd: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DR23XX Velour Alkyd Eggshell Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats DP72XX Mirrolac Speed Interior/Exterior Advanced Alkyd 

Eggshell Paint 
 

g. Acrylic High Performance: 
1) 1 coat DR518X Kilstain-WB Interior/Exterior Primer Sealer 
2) 2 coats  

 
h. Water-Based Epoxy Coatings (HIPAC): 

1) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 
Coating 
or 4428 TRU-GLAZE-WB 4428 Waterborne Epoxy Gloss Coating 
 

i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

or 4508H TRU-GLAZE 4508 Gloss Epoxy Coating 

H.  Wood – Floors and Steps                             
1.   Satin Finish: 

a. Solvent-Based Alkyd Gloss: 
1) 2 coats DR77XX Devoe Alkyd Polyurethane Floor Enamel (Add Ski-Tex 

for non-skid surface) 
 

b. Acrylic Latex Satin (no hot tire exposure): 
1) 2 coats DR78XX Devoe Acrylic Floor Enamel (Add Skid-Tex for non-skid 

surface) 
 

c. Water-Based Epoxy Coatings (HIPAC): 
1) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

or 4508H TRU-GLAZE 4508 Gloss Epoxy Coating (Add Skid-Tex for 
non-skid surface) 
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2. Stained and Varnished Gloss Finish: 

a. Water-Based Varnish: 
1) 1 coat 1700 WOOD PRIDE Oil-Based Wood Stain 
2) 2 coats 1802 WOOD PRIDE Water-Based Satin Varnish 

 
b. Solvent-Based Polyurethane Varnish: 

1) 1 coat 1700 WOOD PRIDE Oil-Based Wood Stain 
2) 1902 WOOD PRIDE Polyurethane Satin Varnish 

 
3. Clear Satin: 

a. Water-Based Varnish:  
1) 1 coat 1808 WOOD PRIDE Water-Based Gloss Varnish 
2) 2 coats 1802 WAAD PRIDE Water-Based Satin Varnish 

 
b. Solvent-Based Polyurethane Varnish: 

1) 1 coat 1908 WOOD PRIDE Polyurethane Gloss Varnish 
2) 2 coats 1902 WOOD PRIDE Polyurethane Satin Varnish 

 
 
 

I. Metal – Unprimed Ferrous Metal 
1. Semi-Gloss Finish: 

a. Acrylic Latex: Premium Durability: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats RGN54XX Regency Paint + Primer in One Interior Semi-Gloss 

Paint 
 

b. Acrylic Latex – No VOC/Low Odor: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DRN33XX Wonder-Pure Odor-Free Interior Semi-Gloss Paint 

 
c. Acrylic Latex – Productivity: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DRN39XX Wonder-Tones Interior Semi-Gloss Paint 

 
d. Latex – Productivity: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DR-236XX Wonder-Pro Interior Semi-Gloss Paint 

 
e. Solvent-Based Alkyd: 

1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural Primer 
2) 2 coats DR26XX Velour Alkyd Semi-Gloss Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DP73XX Mirrolac Speed Interior/Exterior Advanced Alkyd Semi-

Gloss Paint 
 

g. Acrylic High Performance: 
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1) 1 coat 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats 4216 DEVFLEX 4216HP High Performance Waterborne Acrylic 

Semi-Gloss Enamel 
 

h. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 203 DEVRAN 203 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 

i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 1 coat 201H DEVRAN 201 Universal Epoxy Primer 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

J. Metal – Galvanized 
1. Semi-Gloss Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats RGN54XX Regency Paint + Primer in One Interior Semi-Gloss 

Paint 
 

b. Acrylic Latex – No VOC/Low Odor: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DRN33XX Wonder-Pure Odor-Free Interior Semi-Gloss  

 
c. Acrylic Latex – Productivity: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats RGN65XX Regency Paint + Primer in One Interior Gloss Paint 

 
d. Latex – Productivity: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats RGN65XX Regency Paint + Primer in One Interior Gloss Paint 

 
e. Solvent-Based Alkyd: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DR26XX Velour Semi-Gloss Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DP73XX Mirrolac Speed Interior/Exterior Advanced Alkyd Semi-

Gloss Paint 
 

g. Acrylic High Performance: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne Acrylic 

Semi-Gloss Enamel 
 

h. Water-Based Epoxy Coatins (HIPAC): 
1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
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i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 1 coat 201H DEVRAN 201 Universal Epoxy Primer 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

K. Metal – Aluminum 
1. Lo Lustre Finish: 

a. Acrylic Latex – Premium Durability: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats RGN53XX Regency Paint + Primer in One Interior Satin Paint 

 
b. Acrylic Latex – No VOC/Low Odor: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DRN32XX Wonder-Pure Odor-Free Interior Eggshell 

 
c. Acrylic Latex – Productivity: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DRN35XX Wonder-Tones Interior Satin Paint 

 
d. Latex – Productivity: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DRN 35XX Wonder-Tones Interior Satin Paint 

 
e. Solvent-Based Alkyd: 

1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural Primer 
2) 2 coats DR23XX Velour Alkyd Eggshell Interior Paint 

 
f. Water-Based Alkyd: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DP72XX Mirrolac Speed Interior/Exterior Advanced Alkyd 

Eggshell Paint 
 

g. Acrylic High Performance: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats 4212 DEVFLEX 4212HP High Performance Waterborne Acrylic 

Eggshell Enamel 
 

h. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 

i. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 1 coat 201H DEVRAN 201 Universal Epoxy Primer 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

L. Metal – Shop Primed Ferrous Metal 
1. Semi-Gloss Finish: 

a. Solvent-Based Alkyd High Performance: 
1) 2 coats 4306 DEVGAURD 4306 Rust Preventative Semi-Gloss Enamel 

 
b. Water-Based Alkyd: 
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1) 2 coats DP73XX Mirrolac Speed Interior/Exterior Advanced Alkyd Semi-
Gloss Paint 
 

c. Acrylic High Performance: 
1) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne Acrylic 

Semi-Gloss Enamel 
 

d. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 

e. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 
1) 1 coat 201H DEVRAN 201 Universal Epoxy Primer 
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

 
 

M. Metal – Handrails and Risers 
1. Semi-Gloss Finish: 

a. Solvent-Based Alkyd High Performance: 
1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural 

Primer 
2) 2 coats 4306 DEVGUARD 4306 Ruse Preventative Semi-Gloss Enamel 

 
 

b. Water-Based Alkyd: 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish 
2) 2 coats DP73XX Mirrolac Speed Interior/Exterior Advanced Alkyd Semi-

Gloss Paint 
 

c. Acrylic High Performance: 
1) 1 coat 4020 DEVFLEX 4020PF Direct to Metal Primer and Flat Finish 
2) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne Acrylic 

Semi-Gloss Enamel 
 

d. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
 

e. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant) 
1) 1 coat 201H DEVRAN 201 Universal Epoxy Primer  
2) 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

N. Metal – Flooring, Steps, and Catwalks 
1. Semi-Gloss Finish: 

a. Solvent-Based Alkyd Gloss: 
1) 2 coats DR77XX Devoe Alkyd-Polyurethane Floor Enamel (Add Skid-

Tex for non-skid surfaces) 
 

b. Water-Based Epoxy Coatings (HIPAC): 
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1) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 
Coating 

2) or 2 coats 224HS DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

O. Metal – Machinery, Equipment, and Fixtures (Shop Primed) 
1. Semi-Gloss Finish: 

a. Solvent-Based Alkyd High Performance: 
1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural 

Primer 
2) 2 coats 4306 DEVGUARD 4306 Rust Preventative Semi-Gloss Enamel 

 
b. Water-Based Alkyd: 

1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats DP73XX Mirrolac Speed Interior/Exterior Advanced Alkyd Semi-

Gloss Paint 
 
 

c. Acrylic High Performance: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 2 coats 4216L DEVFLEX 4216HP High Performance Waterborne Acrylic 

Semi-Gloss Enamel 
 

d. Water-Based Epoxy Coatings (HIPAC): 
1) 1 coat 4030 TRU-GLAZE-WB 4030 Waterborne Epoxy Primer 
2) 2 coats 4426 TRU-GLAZE-WB 4426 Waterborne Epoxy Semi-Gloss 

Coating 
e. Solvent-Based Epoxy Coatings (Chemical/Moisture Resistant): 

1) 1 coat 201H DEVRAN 201 Universal Epoxy Primer 
2) 2 coats 4426 DEVRAN 224HS Semi-Gloss Epoxy High Build Coating 

P. Metal – Decking (Ferrous Unprimed), Bar Joists (Unprimed) 
1. Semi-Gloss Finish:  

a. Water-Based Acrylic Dryfall: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 1 coat DN1482 Waterborne Interior Eggshell Dry Fall 

 
b. Solvent-Based Alkyd Dryfall: 

1) 1 coat 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural 
Primer 

2) 1 coat DN1582 Solventborne Interior Eggshell Dry Fall 
 

c. Solvent-based Modified Epoxy Dryfall: 
1) 1 coat 4382 UNI-GRIP 4382 Modified Epoxy Eggshell Dry Fog Primer and 

Finish 

Q. Metal – Decking (Pre-Primed/Pre-Finished), Bar Joists (Shop Primed) 
1.  Eggshell Finish: 

a. Water-Based Acrylic Dryfall: 
1) 1 coat 4020 DEVFLEX 4020PF DTM Primer and Flat Finish 
2) 1 coat DN1482 Waterborne Interior Eggshell Dry Fall 

 
b. Solvent-Based Alkyd Dryfall: 
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1) 1 coat DN1582 Solventborne Interior Eggshell Dry Fall 
 

c. Solvent-Based Modified Epoxy Dryfall: 
1) 1 coat 4382 UNI-GRIP 4382 Modified Epoxy Eggshell Dry Fog Primer and 

Finish 

R. Metal – Decking (Galvanized) 
1. Eggshell Finish: 

a. Water-Based Acrylic Dryfall: 
1) 1 coat DN1482 Waterborne Interior Eggshell Dry Fall 

 
b. Solvent-Based Alkyd Dryfall: 

1) 1 coat DN1370 SPRAYMASTER DTG Direct-to-Galvanized Alkyd Flat 
Dryfall 
or 4160 DEVGUARD 4160 Multi-Purpose Tank and Structural Primer 

2) 1 coat DN1582 Solventborne Interior Eggshell Dry Fall 
 

c. Solvent-Based Modified Epoxy Dryfall: 
1) 1 coat 4382 UNI-GRIP 4382 Modified Epoxy Eggshell Dry Fog Primer and 

Finish 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 100000       MISCELLANEOUS SPECIALTIES 
       

 
PART 1 GENERAL 
 
1.1 SUMMARY 
 
 A. Provide items as outlined below.  Scope of Work includes blocking as specified in Section 06100. 
  
1.2 QUALITY ASSURANCE 
 
 A. Use adequate number of skilled workmen who are trained and experienced in the necessary crafts 

and who are completely familiar with the requirements and the  methods needed for proper 
installation of the work of this Section. 

 
1.3 PRODUCT HANDLING 
 
 A. Protection: Use all means necessary to protect the Owner furnished items before, during and after 

installation. 
 
1.4 QUALITY ASSURANCE 
 
 A. Meeting ASTM-E84 Class I rating. 
 
 
PART 2 PRODUCTS 
 
2.1 CORNER GUARDS : Hi-impact Surface Mount (2” x 2” x 8”-0”) Corner Guard, Model 160BN by 
        Inpro Corporation Door and Wall Protection Systems (800) 222-5556. Install at all exposed and   
               finished drywall corners. Color as selected by Architect from manuf. Element and Standard 

colors. 
 
2.2 Concrete Floor Sealer (Floor Finish # 8) Sonneborn Kure-N-Seal 0800. Provide 2 coats. Clean 
        concrete thoroughly before applying 
 
2.3 Fold Down Aluminum Stairs For Wellness Center: Precision Ladders, 423-586-2256, Model: Super 

Simplex Disappearing Stairway, Model S-117-A-30 
 
2.4 Janitor’s Closets: Provide on 4 walls fiberglass reinforced panels (FRP): 5’-0” high x .090” thick 

fiberglass reinforced panels, Standard FRP, with pebbled surface, Class C. fire rating, as 
manufactured by Marlite, 800-377-1221 or approved equal. Color as selected from 
manufacturer’s standard colors.  Trim to be extruded PVC in matching color. 

 
2.5 Indoor/Outdoor Safety Bollard - Furnish and install 42” Indoor/Outdoor Safety Bollard Round Style 

All welded steel construction measures 4-1/2" diameter. Base plates measure 8"L x 8"W x 1/4" 
thick. Bolt holes measure 0.906" x 1.25". Safety yellow powder coat finish with black visibility 
stripes. By Global Industries. 
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PART 3 EXECUTION 
 
3.1 INSTALLATION 
 
 A. Install per manufacturer's recommendations. 
 
 B. All applications to be true and plumb. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 101100                VISUAL DISPLAY UNITS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Visual display board assemblies. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For visual display units. 

1. Include plans, elevations, sections, details, and attachment to other work. 
2. Show locations of panel joints. 

C. Samples: For each type of visual display unit indicated. 

D. Product Schedule: For visual display units. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product test reports. 

B. Sample warranties. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Special Warranty for Porcelain-Enamel Face Sheets: Manufacturer agrees to repair or replace 
porcelain-enamel face sheets that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period: 50 years from date of Substantial Completion. 
2. Warranty Period: Life of the building. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 50 or less. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

2.2 VISUAL DISPLAY BOARD ASSEMBLY  

A. Manufacturers: Subject to compliance with requirements, [provide products by the following] 
[provide products by one of the following] [available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following]: 

Basis-of-Design Product: Subject to compliance with requirements, provide Claridge Products and 
Equipment, Inc.or comparable product by one of the following: 

 
1. Architectural School Products Ltd. 
2. Best-Rite Manufacturing; a brand division of MooreCo, Inc. 
3. Claridge Products and Equipment, Inc. 

B. Markerboard Panel: Porcelain-enamel-faced markerboard panel on core indicated. 

1. Color: White. 

C. Tackboard Panel: Natural-cork tackboard panel on core indicated. 

1. Fabric Wrapped Edge: Wrap edge of tackboard panel with fabric facing. 
2. Color and Pattern: As selected by Architect from full range of industry colors. 

D. Aluminum Frames: Fabricated from not less than 0.062-inch- (1.57-mm-) thick, extruded 
aluminum; standard size and shape. 

1. Field-Applied Trim: Manufacturer's standard, snap-on trim with no visible screws or 
exposed joints. 

2. Aluminum Finish: Clear anodic finish. 

E. Vinyl Trim: As selected by Architect from full range of industry colors. 

F. Joints: Make joints only where total length exceeds maximum manufactured length. Fabricate 
with minimum number of joints, balanced around center of board, as acceptable to 
Architect. 
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G. Combination Assemblies: Provide hidden spline between abutting sections of visual display 
panels. 

H. Chalktray: Manufacturer's standard; continuous. 

1. Box Type: Extruded aluminum with slanted front, grooved tray, and cast-aluminum end 
closures. 

2. Solid Type: Extruded aluminum with ribbed section and smoothly curved exposed ends. 

I. Display Rail: Manufacturer's standard, extruded-aluminum display rail with plastic-
impregnated-cork insert, end stops, and continuous paper holder, designed to hold 
accessories. 

1. Size: Length indicated on Drawings. 
2. Map Hooks and Clips: Two map hooks with flexible metal clips for every 48 inches 

(1200 mm) of display rail or fraction thereof. 
3. Tackboard Insert Color: As selected by Architect from full range of industry colors. 
4. Aluminum Color: Match finish of visual display assembly trim. 

J. Paper Holder Display Rail: Extruded aluminum; designed to hold paper by clamping action. 

2.3 MARKERBOARD PANELS 

A. Porcelain-Enamel Markerboard Panels: Balanced, high-pressure, factory-laminated 
markerboard assembly of three-ply construction, consisting of moisture-barrier backing, core 
material, and porcelain-enamel face sheet with low-gloss finish. Laminate panels under heat and 
pressure with manufacturer's standard, flexible waterproof adhesive. 

1. Face Sheet Thickness: 0.021 inch (0.53 mm) uncoated base metal thickness. 
2. Manufacturer's Standard Core: Minimum 1/4 inch (6 mm) thick, with manufacturer's 

standard moisture-barrier backing. 

2.4 TACKBOARD PANELS 

A. Tackboard Panels: 

1. Facing: 1/4-inch- (6-mm-) thick natural cork. 
2. Core: Manufacturer's standard. 

2.5 MATERIALS 

A. Porcelain-Enamel Face Sheet: PEI-1002, with face sheet manufacturer's standard two- or three-
coat process. 

B. Natural-Cork Sheet: Seamless, single-layer, compressed fine-grain cork sheet; bulletin board 
quality; face sanded for natural finish with surface-burning characteristics indicated. 

C. Extruded Aluminum: ASTM B 221 (ASTM B 221M), Alloy 6063. 
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D. Adhesives for Field Application: Mildew-resistant, non-staining adhesive for use with specific 
type of panels, sheets, or assemblies; and for substrate application; as recommended in writing 
by visual display unit manufacturer. 

2.6 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install visual display surfaces in locations and at mounting heights indicated on 
Drawings, or if not indicated, at heights indicated below. Keep perimeter lines straight, level, 
and plumb. Provide grounds, clips, backing materials, adhesives, brackets, anchors, trim, and 
accessories necessary for complete installation. 

B. Field-Assembled Visual Display Board Assemblies: Coordinate field-assembled units with 
grounds, trim, and accessories indicated. Join parts with a neat, precision fit. 

1. Make joints only where total length exceeds maximum manufactured length. Fabricate 
with minimum number of joints, balanced around center of board, as acceptable to 
Architect. 

2. Where size of visual display board assemblies or other conditions require support in 
addition to normal trim, provide structural supports or modify trim as indicated or as 
selected by Architect from manufacturer's standard structural support accessories to suit 
conditions indicated. 

C. Factory-Fabricated Visual Display Board Assemblies: Adhere to wall surfaces with egg-size 
adhesive gobs at 16 inches (400 mm) o.c., horizontally and vertically. 

 

 

 

 

END OF SECTION 
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SECTION 101416                                           PLAQUES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes plaques. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For plaques. 

1. Include fabrication and installation details and attachments to other work. 
2. Show plaque mounting heights, locations of supplementary supports to be provided by 

others, and accessories. 
3. Show message list, typestyles, graphic elements, and layout for each plaque at full scale. 

C. Samples: For each exposed product and for each color and texture specified. 

D. Plaque Schedule: Use same designations specified or indicated on Drawings or in a plaque or 
sign schedule. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of plaques that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 



 

BYSP 18002                                                  PLAQUES 101416.2 

PART 2 - PRODUCTS 

2.1 PLAQUES, GENERAL 

A. Regional Materials: Plaques shall be manufactured within 500 miles (800 km) of Project site. 

2.2 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for 
Buildings and Facilities and ICC A117.1 for signs. 

2.3 PLAQUES 

A. Cast Plaque: Plaque with background texture, border, and characters having uniform faces, 
sharp corners, and precisely formed lines and profiles; and as follows: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

2. Basis-of-Design Product: Plaque shall be vertical 20x28, with 12 lines of lettering, 3 
font sizes with script to follow. Subject to compliance with requirements, provide 
product indicated on Drawings comparable product by one of the following: 
a. APCO Graphics, Inc. 
b. A. R. K. Ramos Signage Systems. 
c. Metal Arts; Division of L & H Mfg. Co. 
d. Metallic Arts. 
e. Southwell Company (The). 

3. Plaque Material: Cast aluminum. 
4. Plaque Thickness:  0.25 inch (6.35 mm). 
5. Finishes: 

a. Integral Metal Finish: Mill finish raised surface. 
b. Integral Aluminum Finish: Clear anodized. 

6. Background Texture: Leatherette. 
7. Integrally Cast Border Style: Square. 
8. Mounting: Concealed studs. 

2.4 MATERIALS 

A. Aluminum Castings: Commercial Aluminum 

2.5 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of plaques, 
noncorrosive and compatible with each material joined, and complying with the following: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 
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2. For exterior exposure, furnish stainless-steel devices unless otherwise indicated. 
3. Exposed Metal-Fastener Components, General: 

a. Fabricated from same basic metal and finish of fastened metal unless otherwise 
indicated. 

4. Plaque Mounting Fasteners: 
a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of 

plaque, screwed into back of plaque, or screwed into tapped lugs cast integrally 
into back of plaque. 

b. Through Fasteners: Exposed metal fastners matching plaque finish, with type of 
head indicated, installed in predrilled holes. 

2.6 FABRICATION 

A. General: Provide manufacturer's standard plaques according to requirements indicated. 

1. Provide welds and brazes behind finished surfaces without distorting or discoloring 
exposed side. Clean exposed welded and brazed connections of flux, and dress exposed 
and contact surfaces. 

2. Conceal connections if possible; otherwise, locate connections where they are 
inconspicuous. 

3. Provide rebates, lugs, and brackets necessary to assemble components and to attach to 
existing work. Drill and tap for required fasteners. Use concealed fasteners where 
possible; use exposed fasteners that match plaque finish. 

4. Castings: Fabricate castings free of warp, cracks, blowholes, pits, scale, sand holes, and 
other defects that impair appearance or strength. Grind, wire brush, sandblast, and buff 
castings to remove seams, gate marks, casting flash, and other casting marks before 
finishing. 

B. Surface-Engraved Graphics: Machine engrave characters and other graphic devices into panel 
surface indicated to produce precisely formed copy, incised to uniform depth. 

1. Engraved Metal: Fill engraved graphics with manufacturer's standard baked enamel. 

C. Brackets: Fabricate brackets, fittings, and hardware for bracket-mounted plaques to suit plaque 
construction and mounting conditions indicated. Modify manufacturer's standard brackets as 
required. 

1. Aluminum Brackets: Factory finish brackets with baked-enamel or powder-coat finish to 
match plaque-background color unless otherwise indicated. 

2. Stainless-Steel Brackets: Factory finish brackets to match plaque background unless 
otherwise indicated. 



 

BYSP 18002                                                  PLAQUES 101416.4 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install plaques using mounting methods indicated and according to manufacturer's 
written instructions. 

1. Install plaques level, plumb, true to line, and at locations and heights indicated, with 
plaque surfaces free of distortion and other defects in appearance. 

2. Install plaques so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that plaque surfaces are clean and free of materials or debris 

that would impair installation. 
4. Corrosion Protection: Coat concealed surfaces of exterior aluminum in contact with 

grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous 
paint. 

B. Mounting Methods: 

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of 
plaque. Remove loose debris from hole and substrate surface. 
a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for 

displaced adhesive. Place plaque in position and push until flush to surface, 
embedding studs in holes. Temporarily support plaque in position until adhesive 
fully sets. 

b. Thin or Hollow Surfaces: Place plaque in position and flush to surface, install 
washers and nuts on studs projecting through opposite sides of surface, and 
tighten. 

2. Through Fasteners: Drill holes in substrate using predrilled holes in plaque as template. 
Countersink holes in plaque if required. Place plaque in position and flush to surface. 
Install through fasteners and tighten. 

3. Brackets: Remove loose debris from substrate surface and install bracket supports in 
position so that plaque is correctly located and aligned. 

4. Adhesive: Clean bond-breaking materials from substrate surface and remove loose 
debris. Apply linear beads or spots of adhesive symmetrically to back of plaque and of 
suitable quantity to support weight of plaque after cure without slippage. Keep adhesive 
away from edges to prevent adhesive extrusion as plaque is applied and to prevent 
visibility of cured adhesive at plaque edges. Place plaque in position, and push to engage 
adhesive. Temporarily support plaque in position until adhesive fully sets. 

C. Remove temporary protective coverings and strippable films as plaques are installed. 

 

END OF SECTION 
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SECTION 102113                     PHENOLIC TOILET PARTITIONS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Phenolic-core toilet compartments configured as toilet enclosures and urinal screens. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For toilet compartments. Include plans, elevations, sections, details, and 
attachment details. 

C. Samples for each type of toilet compartment material indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 450 or less. 

B. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for 
Buildings and Facilities and ICC A117.1 for toilet compartments designated as accessible. 
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2.2 PHENOLIC-CORE TOILET COMPARMENTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Accurate Phenolic 
Toilet Partitions Floor Anchored Overhead Braced, or comparable product by one of the 
following: 

1. Accurate Partitions Corporation. 
2. All American Metal Corp. 
3. American Sanitary Partition Corporation. 
4. Ampco, Inc. 
5. Bobrick Washroom Equipment, Inc. 
6. Bradley Corporation; Mills Partitions. 
7. General Partitions Mfg. Corp. 
8. Global Steel Products Corp. 

C. Toilet-Enclosure Style: Floor Anchored, Overhead Braced. 

D. Urinal-Screen Style: Wall hung, Floor Anchored.  

E. Door, Panel, Screen, and Pilaster Construction: Solid phenolic-core panel material with 
melamine facing on both sides fused to substrate during panel manufacture (not separately 
laminated), and with eased and polished edges and no-sightline system. Provide minimum 
3/4-inch- (19-mm-) thick doors and pilasters and minimum 1/2-inch- (13-mm-) thick panels. 

F. Pilaster Shoes and Sleeves (Caps): Formed from stainless-steel sheet, not less than 0.031-inch 
(0.79-mm) nominal thickness and 3 inches (76 mm) high, finished to match hardware. 

G. Urinal-Screen Post: Manufacturer's standard post design of monolithic phenolic urinal screen 
cut out at bottom to form a post; with shoe and sleeve (cap) matching that on the pilaster. 

H. Brackets (Fittings): 

1. Stirrup Type: Ear or U-brackets, stainless steel. 
2. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel. 

I. Phenolic-Panel Finish: 

1. Facing Sheet Finish: One color and pattern per room. 
2. Color and Pattern: As selected by Architect from manufacturer's full range. 
3. Edge Color: Through-color matching facing sheet color. 

2.3 HARDWARE AND ACCESSORIES 

A. Hardware and Accessories: Manufacturer's standard operating hardware and accessories. 

1. Material: Stainless steel. 
2. Provide units that comply with regulatory requirements for accessibility at compartments 

designated as accessible. 
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B. Hardware and Accessories: Manufacturer's heavy-duty stainless steel operating hardware and 
accessories. 

1. Provide units that comply with regulatory requirements for accessibility at compartments 
designated as accessible. 

C. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 

D. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished 
to match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for 
through-bolt applications. For concealed anchors, use stainless-steel, hot-dip galvanized-steel, 
or other rust-resistant, protective-coated steel compatible with related materials. 

2.4 FABRICATION 

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate 
requirements and provide cutouts for through-partition toilet accessories where required for 
attachment of toilet accessories. 

B. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring 
assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide 
shoes at pilasters to conceal anchorage. 

C. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies 
with leveling adjustment nuts at tops and bottoms of posts. Provide shoes and sleeves (caps) at 
posts to conceal anchorage. Provide full height angle mounted to wall and screen.  

D. Door Size and Swings: Unless otherwise indicated, provide 24-inch- (610-mm-) wide out-
swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide out-swinging 
doors with a minimum 32-inch- (813-mm-) wide clear opening for compartments designated as 
accessible. 

E. Doors: Be installed with continuous hinge so that doors stand open 1”-2'': only. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring 
devices. 

1. Maximum Clearances: 

a. Pilasters and Panels: 1/2 inch (13 mm). 
b. Panels and Walls: 3/4 inch (25 mm). 
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2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-
height brackets. 

a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints. 
b. Align brackets at pilasters with brackets at walls. 

3.2 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's 
written instructions for proper operation. Set hinges on all doors to hold doors open 
approximately 1”-2” from closed position when unlatched.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 102800                  TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Toilet room 
2. Private-use toilet accessories. 
3. Air dryers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each 
accessory required. 

1. Identify locations using room designations indicated. 
2. Identify products using designations indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

1.6 WARRANTY 

A. Special Mirror Warranty: Manufacturer's standard form in which manufacturer agrees to replace 
mirrors that develop visible silver spoilage defects and that fail in materials or workmanship 
within specified warranty period. 
1. Warranty Period: 1 year from date of Substantial Completion.  
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PART 2 - PRODUCTS 

2.1 TOILET ROOM ACCESSORIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

  

1. American Specialties, Inc. 
2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 
4. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc. 

C. Schedule of Accessories and Manufacturer/Model 

1. See schedule for all toilet accessories as shown on the plans.  
2. Some items “Owner Furnished/Contractor Installed.” 
3. Some items “Contractor Furnished/Contractor Installed.” 

2.2 FABRICATION 

A. Keys: Provide universal keys for internal access to accessories for servicing and resupplying. 
Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners appropriate 
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and 
firmly anchored in locations and at heights indicated. 

B. Grab Bars: Install to withstand a downward load of at least 250 lbf (1112 N), when tested 
according to ASTM F 446. 

 

 

END OF SECTION 
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SECTION 104000                                                                                                        IDENTIFYING DEVICES 
             
 
1. GENERAL: 

See referenced note is SECTION:  SPECIAL CONDITIONS, paragraph 1. 
 
2. WORK INCLUDED:  

Furnish labor and materials for identifying devices and other specialty signage indicated on the drawings and 
specified herein, and or both.  

 
3. RELATED WORK SPECIFIED ELSEWHERE: 

a. CMU:  SECTION:  MASONRY WORK. 
 
4. SUBMITTALS: 

Samples: Submit samples of each color and finish required for identifying signs for Architect's approval. 
 
5. PRODUCT DELIVERY, STORAGE AND HANDLING: 

a. Deliver materials in unopened, protective packaging to prevent physical damage. 
 

b. Do not begin installation until sufficient materials to complete are received. 
 
6. MATERIALS: 

 
a.  Identification Signage - Rigid Vinyl, 3 color sign, with tactile lettering by APCO signs. Provide the 

MSUTX standard sign package with face-plate, colored text and back-plate, installed with double sided 
tape. Provide like color back plate for side-lite glass installations. See signage schedule below.   

 
 
 
 
SIGN NO.  QTY.  SIZE    COPY (LETTERS) 
 
ADA REGULATORY 
1   1  8 x 10    HC WOMEN 
2   1  8 x 10    HC MEN 
 
 
ADA IDENTIFICATION 
8   12  8x8    To Be Determined 
 

      
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 104416            FIRE EXTINGUISHERS AND CABINETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and cabinets for fire extinguishers. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 COORDINATION 

A. Coordinate type and capacity of fire extinguishers with fire-protection cabinets to ensure fit and 
function. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace fire extinguishers that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Portable 
Fire Extinguishers." 

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent 
testing agency acceptable to authorities having jurisdiction. 
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2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each fire-protection cabinet indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide Larsen’s 
MP Series – 5 lbs (MP5) Fire Extinguisher or a comparable product by one of the 
following: 
 
a. Guardian Fire Equipment, Inc. 
b. Larsens Manufacturing Company. 
c. Potter Roemer LLC. 
d. Pyro-Chem; Tyco Safety Products. 

3. Instruction Labels: Include pictorial marking system complying with NFPA 10, 
Appendix B, and bar coding for documenting fire-extinguisher location, inspections, 
maintenance, and recharging. 

2.3 FIRE EXTINGUISHER CABINET – Scheduled on Drawings with Toilet Accessories  

A. Cabinet: Standard 18ga steel, designed to secure fire extinguisher to wall or structure, of sizes 
required for types and capacities of fire extinguishers indicated, with white baked-enamel 
finish. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

2. Basis-of-Design Product: Subject to compliance with requirements, provide Larsen’s FS 
G2409-3R Fire Extinguisher Box or a comparable product by one of the following: 

a. Amerex Corporation. 
b. Guardian Fire Equipment, Inc. 
c. JL Industries, Inc.; a division of the Activar Construction Products Group. 
d. Larsens Manufacturing Company. 
e. Potter Roemer LLC. 

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size, 
spacing, and location. Locate as indicated by Architect. 

1. Identify cabinet fire extinguishers with the words "FIRE EXTINGUISHER" in black 
letter decals applied to clear plexiglass door. 

a. Orientation: Vertical. 

b. Thickness of Acrylic: ¼” 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Install fire extinguishers cabinets in locations indicated and in compliance with requirements of 
authorities having jurisdiction. 

1. Cabinets: 54 inches (1372 mm) above finished floor to top of fire extinguisher. 

C. Cabinets: install square and plumb, at locations indicated. 

 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION  109000                                                              MISCELLANEOUS BUILDING SPECIALTIES 
         (Addendum No. 1) 
 
1. GENERAL: 

See referenced note in SECTION:  SPECIAL CONDITIONS, paragraph 1. 
 
2. WORK INCLUDED:  

Furnish labor and materials to complete the building specialties as indicated, as specified herein, or both. 
 
3. MATERIALS: 

The items listed herein are for establishing the grade of quality of the materials which are to be furnished and 
installed.  Substitution of equal materials : submitted in accordance with the General Conditions.  

 
4. ITEMS: 

Items will be by paragraph number, and all items within each paragraph : considered an individual item for 
submittals and shop drawings, which : submitted in accordance with the SECTION:  GENERAL CONDITIONS.  
All items as shown on plans unless otherwise noted. 
 
Two have already been done – Ladder, Stage Curtain  
 

A.  ROOF HATCH:  Provide manufacturer's standard fabricated unit, type "PH-A", size 3' 0" x 3' 0" as manufactured 
by Precision Ladder, LLC – PO Box 2279 – Morrison, Tennessee 37814, Phone (800) 225-7814, or equal, for 
ladder access. 

 
B. ROOF LADDER: Okeeffe’s Inc. heavy duty tubular rail aluminum ladder model 501, overall ladder  height 

13’ – 10”, Mill Finish. 
  

C.    CUBICLE CURTAIN AND TRACK: 
 
1. Cubicle Curtain Track: Ultra Cube heavy duty extruded aluminum with baked white finish with CE9025 
solid hook carrier. Provide all track components necessary for complete installation, including but not limited to 
track attachment, grid clips, track splice, safety loading unit, end caps, etc. by IPC or approved equal. 
 
2. Cubic Curtain: fabric – 100% polyester Image Bloc Curtains. Fabric to be opaque, washable, flame retardant 
and closely woven. Provide curtain heading of open weave nylon mesh material with ½” holes. Mesh to be flame 
retardant, washable and dry-cleanable. Curtain height to hang 8” AFF (verify ceiling height on plans). Mesh shall 
be 20” high. Provide all components required for complete assembly including grommets, seams, one piece 
curtain, 10% wider than track, etc. Fabric selected from Platinum fabrics by IPC or approved equal. 
 
 

D. CORNER GUARDS : Hi-impact Surface Mount (2” x 2” x 8”-0”) Corner Guard, Model 160BN 
by Inpro Corporation  Door and Wall Protection Systems (800) 222-5556. Install at all exposed 
and  finished drywall corners. Color as selected by Architect from manuf. Element and Standard colors. 
 

E. Concrete Floor Sealer (Floor Finish # 8) Sonneborn Kure-N-Seal 0800. Provide 2 coats. Clean 
 concrete thoroughly before applying 
 

F. Rubrail: 18” tall Rigid Rubrail, by Inpro Corporation Door & Wall Protection Systems (800) 222-5556. 
Install as indicated on Plans. Color as selected by Architect from Manuf. Elements or Standard Colors 
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G. TV Wall Mounts:  

a. Articulating Arm TV Mount - Cheetah APDAM3B 13.5-Inch Extension Dual 
Articulating Arm TV Wall Mount Bracket for 20-65 inch TVs (3 required). 
 

b. Tilting TV Mount - Cheetah Mounts APTMM2B TV Wall Mount for 20-75" TVs, fits 
VESA 600, 16 and 24" Studs (10 required). 

 
H. Projector Mount: Include in project (1) Peerless CMJ455 50# capacity universal ceiling plate 

 projector mount (white) or approved equal. Location to be EOC/Training Room. One required. 
 

I.  Projector Mount: Include in project (1) Peerless SmartMount Precision Gear Projector Mount For 
Flush or Extended Applications SKU: PRG3-EXA (black) or approved equal. Location to be Municical 
Court Room. One required 
 

J.    Projection Screen: Da-Lite Advantage Manual with CSR (Ceiling recessed) 54” high x 96” wide, 
recessed ceiling mounting type. To have surface with black masking borders standard on flame 
retardant and mildew resistant fiberglass fabric, matte white, with 12” total black drop, mounted  on a 
ball bearing rigid steel spring roller. To be equipped with Controlled Screen Return (CSR) to control 
the return speed of the screen surface back into the case. Fabric to be permanently attached to roller. 
Top, front, and back of case to be made of extruded aluminum. End caps to be of heavy gauge steel. 
Bottom of case to have a removable access door. Entire case to be powder coated white. Bottom of 
case to be self-trimming, with a built-in flange around the bottom of the case. Bottom of screen shall be 
formed into pocket holding tubular metal slat. A steel pull bail shall be attached to the slat. Heavy-duty 
plastic caps shall protect the ends of the slat. Metal bumper stops shall be built into the case to prevent 
slat wedging inside case. A 6' pull cord with plastic knob is included. 

 
K. Indoor/Outdoor Safety Bollard - Furnish and install 42” Indoor/Outdoor Safety Bollard Round 

Style 
All welded steel construction measures 4-1/2" diameter. Base plates measure 8"L x 8"W x 1/4" thick. 
Bolt holes measure 0.906" x 1.25". Safety yellow powder coat finish with black visibility stripes. By 
Global Industries. 
 
 
 

END OF SECTION 109000 
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SECTION 123623.13         PLASTIC-LAMINATE-CLAD COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes plastic-laminate countertops. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

C. Samples: 

1. Plastic laminates, for each color, pattern, and surface finish. 

1.3 INFORMATIONAL SUBMITTALS 

A. Woodwork Quality Standard Compliance Certificates: AWI Quality Certification Program 
certificates. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications: Certified participant in AWI's Quality Certification Program.  

B. Installer Qualifications: Fabricator of products. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install countertops until building is enclosed, wet 
work is complete, and HVAC system is operating and maintaining temperature and relative 
humidity at occupancy levels during the remainder of the construction period. 

PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE COUNTERTOPS 

A. Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork 
Standards" for grades indicated for construction, installation, and other requirements. 



BYSP 18002                    PLASTIC-LAMINATE-CLAD COUNTERTOPS 123623.13 - 2 

B. Provide Labels from AWI Certification program indicating that countertops including 
installation, comply with requirements of grades specified.  

C. Grade: Selections from Premium Plastic Laminate. 

D. Regional Materials: Plastic-laminate countertops shall be manufactured within 500 miles (800 
km) of Project site. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 
a. Formica Corporation. 
b. Wilsonart International; Div. of Premark International, Inc. 

E. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures 
of exposed laminate surfaces complying with the following requirements: 

1. As indicated by manufacturer's designations. 
2. Match Architect's sample. 
3. As selected by Architect from manufacturer's full range in the following categories: 

a. Solid colors, matte finish. 
b. Solid colors with core same color as surface, matte finish. 
c. Wood grains, matte finish. 
d. Patterns, matte finish. 

F. Edge Treatment: Same as laminate cladding on horizontal surfaces. 

G. Core Material at Sinks: MDF medium-density fiberboard 49 LB. density water resistant 
fiberboard made with exterior glue. 

H. Core Thickness: 1-1/8 inch (29 mm). 

1. Build up countertop thickness to 1-1/2 inches (38 mm) at front, back, and ends with 
additional layers of core material laminated to top. 

I. Backer Sheet: Provide plastic-laminate backer sheet, NEMA LD 3, Grade BKL, on underside of 
countertop substrate. 

J. Paper Backing: Provide paper backing on underside of countertop substrate. 

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality standard 
unless otherwise indicated. 

1. Wood Moisture Content: 5 to 10 percent. 
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2.3 ACCESSORIES 

A. Grommets for Cable Passage through Countertops: 2-inch (51-mm) OD, Color as selected by 
Architect, molded-plastic grommets and matching plastic caps with slot for wire passage. 

2.4 MISCELLANEOUS MATERIALS 

A. Adhesives: Do not use adhesives that contain urea formaldehyde. 

B. Adhesives: Use adhesives that meet the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.5 FABRICATION 

A. Fabricate countertops to dimensions, profiles, and details indicated. Provide front and end 
overhang of 1 inch (25 mm) over base cabinets. Ease edges to radius indicated for the 
following: 

1.      Solid-Wood (Lumber) Members: 1/16 inch (1.5 mm) unless otherwise indicated. 

B. Complete fabrication, including assembly, to maximum extent possible before shipment to 
Project site. Disassemble components only as necessary for shipment and installation. Where 
necessary for fitting at site, provide ample allowance for scribing, trimming, and fitting. 

C. Shop cut openings to maximum extent possible to receive appliances, plumbing fixtures, 
electrical work, and similar items. Locate openings accurately and use templates or roughing-in 
diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to remove 
splinters and burrs. 

1.      Seal edges of openings in countertops with a coat of varnish. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition countertops to average prevailing humidity conditions in 
installation areas. 

3.2 INSTALLATION 

A. Grade: Install countertops to comply with same grade as item to be installed. 

B. Assemble countertops and complete fabrication at Project site to the extent that it was not 
completed in the shop. 

1. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar items. 
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2. Seal edges of cutouts by saturating with varnish. 

C. Field Jointing: Prepare edges to be joined in shop so Project-site processing of top and edge 
surfaces is not required. 

1. Secure field joints in plastic-laminate countertops with concealed clamping devices 
located within 6 inches (150 mm) of front and back edges and at intervals not exceeding 
24 inches (600 mm). Tighten according to manufacturer's written instructions to exert a 
constant, heavy-clamping pressure at joints. 

D. Install countertops level, plumb, true, and straight. Shim as required with concealed shims. 
Install level and plumb to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm). 

E. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair damaged finish 
at cuts. 

F. Countertops: Anchor securely by screwing through corner blocks of base cabinets or other 
supports into underside of countertop. 

1. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, 
or other variation from a straight line. 

2. Secure backsplashes to walls with adhesive. 
3. Seal junctures of tops, splashes, and walls with mildew-resistant silicone sealant or 

another permanently elastic sealing compound recommended by countertop material 
manufacturer. 

 

 

 

 

 

 

 

END OF SECTION 



 

BYSP 18002                                SIMULATED STONE COUNTERTOPS 123661.1 

SECTION 123661             SIMULATED STONE COUNTERTOPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Solid-surface-material countertops and backsplashes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For countertop materials. 

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles, 
methods of joining, and cutouts for plumbing fixtures. 

C. Samples: For each type of material exposed to view. 

PART 2 - PRODUCTS 

2.1 SOLID-SURFACE-MATERIAL COUNTERTOPS 

A. Configuration: Provide countertops with the following front and backsplash style: 

1. Front: 3/4-inch (19-mm) bullnose.  
2. Backsplash: Straight, slightly eased at corner. 
3. Endsplash: Matching backsplash. 

B. Countertops: 3/4-inch- (19-mm-) thick, solid surface material with front edge built up with 
same material. 

C. Backsplashes: 3/4-inch- (19-mm-) thick, solid surface material 

D. Window Sills:  ¾” thick, Solid Surface Material. 

2.2 COUNTERTOP MATERIALS 

A. Particleboard: ANSI A208.1, MDF w/48 lb. density and Water Resistant MDF w/ 49 lb. 
made with binder containing no added urea formaldehyde.  Water resistant MDF for 24” 
either side of a sink or lavatory. 

B. Plywood: Exterior softwood plywood complying with DOC PS 1, Grade C-C Plugged, touch 
sanded. 
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C. Adhesives: Adhesives shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. Solid Surface Material: Homogeneous solid sheets of filled plastic resin complying with 
ANSI SS1. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following : 
a. Formica Corporation. 
b. Wilsonart International. 

2. Colors and Patterns As selected by Architect from manufacturer's full range of 
colors. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fasten countertops by screwing through corner blocks of base units into underside of 
countertop. Align adjacent surfaces and, using adhesive in color to match countertop, form 
seams to comply with manufacturer's written instructions. Carefully dress joints smooth, 
remove surface scratches, and clean entire surface. 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 133419          PRE-ENGINEERED BUILDINGS 
                                                                                     
 
1. GENERAL: 

See referenced note in SECTION:  SPECIAL CONDITIONS, paragraph 1. 
 
2. RELATED DOCUMENTS: 

Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
 Division - 1 Specifications sections apply to work specified in this section. 
 
3. DESCRIPTION OF WORK: 

a. Extent of pre-engineered buildings work is shown on drawings.  Manufacturer shall provide 
required design loads unless indicated on structural drawings. 

 
b. Manufacturer's standard components may be used, providing components, accessories, and 

  complete structure conform to architectural design appearance shown and to specified  
  requirements. 
 
  c. Concrete floor and foundations and installation of anchor bolts are specified in other sections. 
 
4. QUALITY ASSURANCE:  Design Criteria: 

a. For structural steel members, comply with AISC "Specification for the Design, Fabrication, and 
Erection of Structural Steel for Buildings". 

 
b.  For light gage steel members, comply with AISI "Specification for the Design of Cold-Formed 
 Steel Structural Members". 

 
c. Design primary and secondary members and covering for applicable loads and combination of 

loads in accordance with Metal Building Manufacturer's Association (MBMA) "Recommended 
Design Practices Manual". 

 
d. For welded connections, comply with AWS "Structural Welding Code". 

 
e. Design Loads: Design each member to withstand stresses resulting from combinations of loads 

that produce maximum percentage of actual to allowable stress in that member, as prescribed in 
MBMA "Recommended Design Practices Manual".  

 
f. Fabrication Criteria:  Provide prefabricated metal buildings as produced by a manufacturer who 

is regularly engaged in fabrication and erection of pre-engineered metal structures of type and 
quality indicated. 

 
g. Design sizes of prefabricated components and necessary field connections required for erection 

to permit easy assembly. 
 

h. Clearly and legibly mark each piece and part of assembly to correspond with previously prepared 
  erection drawings, diagrams, and instruction manuals. 
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5. SUBMITTALS: 
a. Product Data:  Submit manufacturers product information, specifications and installation  

  instructions for building components and accessories. 
 

b. Shop Drawings:  Submit complete erection drawings showing anchor bolts settings, sidewall, 
end wall, and roof framing, transverse cross sections, covering and trim details, and accessory 
installation details to clearly indicate proper assembly of building components. 

 
c. Certification:  Submit written Certification prepared and signed by a Professional Engineer, 

registered to practice in the State where building is to be erected, verifying that building design 
meets indicated loading requirements and codes of authorities having jurisdiction. 

 
d. Samples:  Submit samples of the following.  Architect's review will be for color and texture 

only. Compliance with other requirements is responsibility of Contractor. 
(1) 12" long by actual width of siding panels, with required finishes. 
(2) Fasteners for application of roofing and siding panels. 
(3) Sealants and closures. 

 
6. DELIVERY, STORAGE AND HANDLING: 

Deliver and store prefabricated components, sheets, panels, and other manufactured items so they will 
not be damaged or deformed.  Stack materials on platforms or pallets, covered with tarpaulins or other 
suitable weathertight ventilated covering.  Store metal sheets or panels so that water accumulations will 
drain freely.  Do not store sheets or panels in contact with other materials which might cause staining. 

 
7. MATERIALS: 
  a. Hot-Rolled Structural Shapes:  ASTM A 36 OR A 529. 
 

b . Tubing or Pipe:  ASTM A 500, Grade B; ASTM A 501; or ASTM A 53. 
 

c. Members Fabricated from Plate or Bar Stock:  42,000 psi minimum yield strength; ASTM A 
529, A 570, or A 572. 

 
d. Members Fabricated by Cold Forming:  ASTM A 607, Grade 50. 

 
e. Galvanized Steel Sheet:  ASTM A 446 with G 90 coating; "Class" to suit manufacturer's  

  standards. 
 
 
8. STRUCTURAL FRAMING COMPONENTS: 

a. Rigid Frames: Hot rolled structural steel.  Factory welded, and shop painted built-up "I" shape 
rigid frame consisting of tapered flange beams and straight columns.  Furnish complete with 
attachment plates, bearing plates, and splice members. Factory drilled for bolted field assembly. 
Provide rigid frame at end walls where indicated. Length of span and spacing of frames as 
indicated except slight variations acceptable to meet manufacturer's standard. 

 
b. End Wall Columns: Factory welded, built-up "I" shape or cold formed sections. Fabricate of 

  minimum 14 gauge. material.  Shop painted. 
 
 

c. Wind Bracing:  Adjustable, threaded steel rods, 1/2" diameter minimum; ASTM A 36 or A572, 
  Grade D. 
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 d. Secondary Framing:  Purlins, eave struts, end wall beams, flange and sag bracing; minimum 16 

gauge. rolled formed sections.  Shop painted. 
 

e. Base channel, sill angle, end wall structural members (except columns and beams), purling 
  spacers; minimum 14 gauge. cold formed steel, galvanized. 
 

f. Bolts:  ASTM A 307 or A 325 as necessary for design loads and connection details.  Shop 
painted, except provide zinc- or cadmium-plated units when in direct contact with panels. 

 
g. Fabrication: Shop fabricate to the indicated size and section, complete with base plates, bearing 

plates, and other plates as required for erection, welded in place, and with all required holes for 
anchoring or connections shop drilled or punched to template dimensions.  
(1) Shop connections power riveted, bolted, or welded.   
(2) Field connections bolted.  

 
h. Shop Painting :  Clean surfaces to be primed of loose mill scale, rust, dirt, oil, grease, and other 

matter precluding paint bond.  Follow procedures of SSPC-SP3 for power tool cleaning, 
SSPC-SP7 for brush-off blast cleaning, and SSPC-SPI for solvent cleaning. 

 
i. Prime structural steel:  primary and secondary framing members with manufacturer's standard 

rust-inhibitive primer having over 50% rust-inhibitive pigment, such as red-lead mixed pigment 
alkyd varnish (FS TT-P-86, Type II) or zinc chromate iron-oxide alkyd (TT-P-636). 

 
j. Prime galvanized members, after phosphoric acid pretreatment, with zinc dust-zinc oxide primer 

  (FS TT-P-641). 
 
9. SIDING: 
  a. General:  Provide siding sheets formed to general profile or configuration as indicated.  Provide 

flashings, closers, fillers, metal expansion joints, fascias, and other sheet metal accessories, 
factory formed of same material and finish as siding. 

 
b. Wall panels shall be 26 gauge standard pre-finished R panel with 20 year paint warranty (color 

selection by Architect from standard colors) or approved equal.   
 

c. Metal thickness:  not less than 26 gauge. (0.0179). 
 

d. Sheet Panel Fasteners:  Manufacturer's standard system of self-tapping screws, bolts, and nuts, 
self-locking rivets, self-locking bolts, end-welded studs, and other suitable fasteners designed to 
withstand design loads. 
(1) Provide metal-backed neoprene wasters under heads of fasteners bearing on weather side 

   of panels. 
(2) Use aluminum or stainless steel fasteners for exterior application and galvanized or 

   cadmium plated fasteners for interior applications. 
   (3) Locate and space fastenings for true vertical and horizontal alignment. Use proper type 

fastening tools to obtain controlled uniform compression for positive seal without rupture 
of neoprene washer. 

(4) Provide fasteners with heads matching color of siding sheets by means of plastic caps or 
   factory applied coating. 
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e. Flexible Closure Strips:  Closed-cell, expanded cellular rubber, self-extinguishing, cut or 

premolded to match corrugation configuration of roofing and siding sheets.  Provide where 
indicated and necessary to ensure weathertight construction. 

 
f. Sealing Tape:  100% solids, pressure sensitive grey polyisobutylene compound tape with release 

  paper backing.  Not less than 1/2" wide and 1/8 " thick, nonsag, nontoxic, nonstaining and 
  permanently elastic. 
 

g. Joint Sealant:  One-part elastomeric; polyurethane, polysulfide, or silicon rubber as 
recommended by building manufacturer. 

 
h. Baked Enamel Finish:  Provide shop-applied baked enamel finish to galvanized steel siding, and 

  related trim and accessories. 
 

i. Clean:  galvanized steel with an alkaline compound, then treat with a zinc phosphate conversion 
  coating, and seal with a chromic acid rinse. 
 

j. Apply:  to pretreated steel baked-on thermo-setting synthetic enamel system, such as acrylic 
enamel or silicone polyester, in one or more coats as standard with manufacturer to achieve a 
minimum dry film thickness of one mil. 

 
10. ROOFING: 

 Roof panels shall be 24 ga. standard pre-finished standing seam roof (SSR) with striations panel 
with 20 year paint warranty (color selection by Architect from standard colors) or approved 
equal.   
 
Roof system shall meet UL Class 90 wind uplift rating for purlins spaced maximum 5'-0" O.C. 
Panel to purlin attachment clips shall provide 1" of panel movement in either direction to 
compensate for thermal effects and shall be sized to allow for thickness of fiberglass insulation 
installed over top of roof purlins. One panel end lap shall be allowed on each major roof slope, 5" 
lap and staggered one purlin between panels.  End laps shall occur over purlins Roofing shall be 
galvalume steel sheet with pre-painted finish with 20 year warranty, (color selection by Architect 
from standard colors).  Submit color samples to Architect for approval.  Roof color and wall 
panel color shall match.   

 
11. LINE PANEL:    

Liner panels shall be 28 ga. standard prefinished “R” panel with 20-year paint warranty (Color 
selection by architect from standard colors) or approved equal. 

 
12. ERECTION:  STRUCTURAL   
 a. Framing:  Erect structural framing true to line, level and plumb, rigid and secure.  Level base 

plates to a true even plane with full bearing to supporting structures, set with double-nutted 
anchor bolts.  Use a non-shrinking grout to obtain uniform bearing and to maintain a level base 
line elevation. Moist cure grout for not less than 7 days after placement. 

 
 

b. Purl ins and Girts:  Provide rake or gable purlins with tight fitting closure channels and fascias.  
Locate and space wall girts to suit door and window arrangements and heights.  Secure purlins 
and girts to structural framing and hold rigidly to a straight line by sag rods. 
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c. Bracing:  Provide diagonal rod or angle bracing in both roof and sidewalls as indicated.  
 
 (1) Movement resisting frames may be used in lieu of sidewall rod bracing, to suit  

   manufacturer's standards. 
(2) When diaphragm strength of roof or wall covering is adequate to resist wind forces, rod 

or other forms of bracing will not be required. 
 

d. Framed Openings:  Provide shapes of proper design and size to reinforce opening and to carry 
loads and vibrations imposed, including equipment furnished under mechanical or electrical 
work.  Securely attach to building structural frame. 

 
13. ERECTION: SIDING 

a. General:  Arrange and nest side lap joints so that prevailing winds blow over, not into, lapped 
joints.  Lap ribbed or fluted sheets one full rib corrugation.  Apply panels and associated items 
for neat and weathertight enclosure. Avoid "panel creep" or application not true to line.  Protect 
factory finishes from damage. 

 
b. Wall Sheets:  Apply elastomeric sealant continuous between metal base channel (sill angle) and 

concrete and elsewhere as necessary for waterproofing. Handle and apply sealant and back-up in 
accordance with sealant manufacturer's recommendations. 
  (1) Align bottoms of wall panels and fasten panels with blind rivets, bolts, or self-tapping 

screws.  Fasten flashings, trim around openings, etc. with self-tapping screws; fasten 
window and door frames with machine screws or bolts.  When building height requires 
two rows of panels at gable ends, align lap of gable panels over wall panels at eave 
height. 

(2) Install screw fasteners with power tool having controlled torque adjusted to compress 
   neoprene washer tightly without damage to washer, screw threads, or panels.  Install 
   screws in pre-drilled holes. 
 

c. Sheet Metal Accessories:  Install sheet metal accessories in accordance with manufacturer's 
recommendations for positive anchorage to building and weathertight mounting.  Adjust 
operating mechanism for precise operation. 

 
d. Swing Doors and Frames:  Install door and frame straight, plumb, and level. Securely anchor 

frame to building structure.  Set units with 1/8 " maximum clearance between door and frame at 
jambs and head, and 3/4" max. between door and floor. Adjust hardware for proper operation. 

 
e. Provide and install prefinished standard gauge downspouts and gutters designed and sized for 

  proper drainage and located as indicated in plans 
 
 
 
 

 
END OF SECTION 
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SECTION 210517 SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Sleeve-seal fittings. 
3. Grout. 
4. Silicone sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products and Systems 
2. CALPICO, Ivc. 
3. GPT 

B. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop. 

C. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, anticorrosion coated or 
galvanized, with plain ends and integral welded waterstop collar. 

D. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 
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E. PVC Pipe Sleeves: ASTM D 1785, Schedule 40. 

F. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

G. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products and Systems 
2. CALPICO, Ivc. 
3. GPT 
4. Metraflex Company  

B. Description: 

1. Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 

2. Designed to form a hydrostatic seal of 20 psig minimum. 
3. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size. 
4. Pressure Plates:  Stainless steel. 
5. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 

sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products and Systems 
2. CALPICO, Ivc. 
3. GPT 
4. Metraflex Company 

B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 
concrete slab or wall. 

C. Plastic or rubber waterstop collar with center opening to match piping OD. 

2.4 GROUT 

A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or 
floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 
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C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C 920, 
Type S, Grade NS, Class 25, Use NT. 

B. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Dow Corning Corp. 
2. GE Construction Sealants 
3. Polymeric Systems 
4. Sherwin Williams Company 

C. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling) 
formulation is for opening in floors and other horizontal surfaces that are not fire rated. 

D. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. May National Asscoiates 

E. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and 
cure in place to produce a flexible, nonshrinking foam. 

F. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Smooth-On. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 
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1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal space outside of sleeves in slabs and walls without 
sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Use grout or silicone sealant, to seal the space around outside of sleeve-seal fittings. 



BYSP 18002 SLEEVES AND SLEEVE SEALS FOR 210517 - 5  
 FIRE-SUPPRESSION PIPING 
 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves. 
b. Piping NPS 6 and Larger:  Cast-iron pipe sleeves. 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves with sleeve-seal system or 
Sleeve-seal fittings. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves with sleeve-seal system or 
Sleeve-seal fittings. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Cast-iron pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

4. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Steel pipe sleeves. 
b. Piping NPS 6 and Larger:  Galvanized-steel sheet sleeves. 

END OF SECTION 
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SECTION 21 0518 ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Brasscraft Manufacturing 
2. Dearborn Brass 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company 
5. Mis-American Fittings, Inc. 
6. ProFlow 

2.2 ESCUTCHEONS 

A. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 

B. One-Piece, Stainless-Steel Type: With polished stainless-steel finish. 

C. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

D. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished, chrome-plated 
finish and spring-clip fasteners.1 
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E. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners. 

F. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-
rivet hinge; and spring-clip fasteners. 

2.3 FLOOR PLATES 

A. Split Floor Plates: Steel with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with 
OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern. 
b. Chrome-Plated Piping: One-piece steel with polished, chrome-plated finish. 
c. Insulated Piping: One-piece steel with polished, chrome-plated finish. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stainless 

steel with polished stainless-steel finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece cast 

brass with polished, chrome-plated finish. 
f. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stamped 

steel or split-plate, stamped steel with concealed hinge with polished, chrome-
plated finish. 

g. Bare Piping in Unfinished Service Spaces: One-piece steel with polished, chrome-
plated finish. 

h. Bare Piping in Unfinished Service Spaces: One-piece cast brass with rough-brass 
finish. 

i. Bare Piping in Unfinished Service Spaces: One-piece stamped steel or split-plate, 
stamped steel with concealed hinge with polished, chrome-plated finish. 

j. Bare Piping in Equipment Rooms: One-piece steel with polished, chrome-plated 
finish. 

k. Bare Piping in Equipment Rooms: One-piece cast brass with rough-brass finish. 
l. Bare Piping in Equipment Rooms: One-piece stamped steel or split-plate, stamped 

steel with concealed hinge with polished, chrome-plated finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping: One-piece, floor plate. 



BYSP 18002 ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 211518 - 3 

2. Existing Piping: Split floor plate. 

3.2 FIELD QUALITY CONTROL 

A. Using new materials, replace broken and damaged escutcheons and floor plates. 

END OF SECTION 
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SECTION 211313 WET-PIPE SPRINKLER SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, fittings, and specialties. 
2. Cover system for sprinkler piping. 
3. Specialty valves. 
4. Sprinklers. 
5. Alarm devices. 
6. Pressure gages. 

1.3 DEFINITIONS 

A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at 
working pressure of 175-psig maximum. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings: For wet-pipe sprinkler systems. 

1. Include plans, elevations, sections, and attachment details. 
2. Include diagrams for power, signal, and control wiring. 

C. Delegated-Design Submittal: For wet-pipe sprinkler systems indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items are 
shown and coordinated with each other, using input from installers of the items involved: 
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1. Domestic water piping. 
2. Compressed air piping. 
3. HVAC ductwork. 
4. Items penetrating finished ceiling include the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 

B. Qualification Data: For qualified Installer and professional engineer. 

C. Design Data: 

1. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, 
that have been approved by authorities having jurisdiction, including hydraulic 
calculations if applicable. 

D. Welding certificates. 

E. Field Test Reports: 

1. Indicate and interpret test results for compliance with performance requirements and as 
described in NFPA 13. Include "Contractor's Material and Test Certificate for 
Aboveground Piping." 

2. Fire-hydrant flow test report. 

F. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in 
emergency, operation, and maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with 
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of 
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with 
sprinklers and wrench for each type of sprinkler used on Project. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 
and providing professional engineering services needed to assume engineering 
responsibility. Base calculations on results of fire-hydrant flow test. 
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a. Engineering Responsibility: Preparation of working plans, calculations, and field 
test reports by a qualified professional engineer. 

B. Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with 
the following: 

1. NFPA 13. 

B. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure. 

C. Delegated Design: Engage a qualified professional engineer, as defined in Section "Quality 
Requirements," to design wet-pipe sprinkler systems. 

1. Sprinkler system design shall be approved by authorities having jurisdiction. 

a. Margin of Safety for Available Water Flow and Pressure:  10 percent, including 
losses through water-service piping, valves, and backflow preventers. 

2.2 STEEL PIPE AND FITTINGS 

A. Standard-Weight, Black-Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. Pipe ends may be 
factory or field formed to match joining method. 

B. Schedule 30, Black-Steel Pipe: ASTM A 135/A 135M; ASTM A 795/A 795M, Type E; or 
ASME B36.10M wrought steel, with wall thickness not less than Schedule 30 and not more 
than Schedule 40. Pipe ends may be factory or field formed to match joining method. 

C. Schedule 10, Black-Steel Pipe: ASTM A 135/A 135M or ASTM A 795/A 795M, Schedule 10 
in NPS 5 and smaller; and NFPA 13-specified wall thickness in NPS 6 to NPS 10, plain end. 

D. Hybrid Black-Steel Pipe: ASTM A 135/A 135M or ASTM A 795/A 795M lightwall, with wall 
thickness less than Schedule 10 and greater than Schedule 5. 

E.  Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, 
seamless steel pipe with threaded ends. 

F.  Uncoated-Steel Couplings: ASTM A 865/A 865M, threaded. 

G.  Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern. 

H. Malleable- or Ductile-Iron Unions: UL 860. 
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I. Cast-Iron Flanges: ASME 16.1, Class 125. 

J. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 

1. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or EPDM 
rubber gasket. 

a. Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets. 

2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated. 

K. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9. 

1. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

L. Grooved-Joint, Steel-Pipe Appurtenances: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Anvil International. 
b. Apollo-Shurjoint Piping Products USA Inc. 
c. National Fittings, Inc. 
d. Tyco Fire Products LP. 
e. Victaulic Company. 

2. Pressure Rating:  175-psig minimum. 
3.  Painted Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron 

casting or ASTM A 536, ductile-iron casting, with dimensions matching steel pipe. 
4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern, 

unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts. 

2.3 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18 pressure fittings. 

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22 pressure fittings. 

D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, 
metal-to-metal seating surfaces and solder-joint or threaded ends. 
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2.4 SPECIALTY VALVES 

A. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 

B. Pressure Rating: 

1. Standard-Pressure Piping Specialty Valves: 175-psig minimum. 

C. Body Material: Cast or ductile iron. 

D. Size: Same as connected piping. 

E. End Connections: Flanged or grooved. 

F. Alarm Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Globe Fire Sprinkler Corporation. 
b. Reliable Automatic Sprinkler Co., Inc. (The). 
c. Tyco Fire Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 

2. Standard: UL 193. 
3. Design: For horizontal or vertical installation. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure 

gages, retarding chamber, and fill-line attachment with strainer. 
5. Drip Cup Assembly: Pipe drain with check valve to main drain piping. 
6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

G. Automatic (Ball Drip) Drain Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Reliable Automatic Sprinkler Co., Inc. (The). 
b. Tyco Fire Products LP. 

2. Standard: UL 1726. 
3. Pressure Rating: 175-psig minimum. 
4. Type: Automatic draining, ball check. 
5. Size: NPS 3/4. 
6. End Connections: Threaded. 

2.5 SPRINKLER PIPING SPECIALTIES 

A. Branch Outlet Fittings: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Anvil International. 
b. Apollo-Shurjoint Piping Products USA Inc. 
c. National Fittings, Inc. 
d. Tyco Fire Products LP. 
e. Victaulic Company. 

2. Standard: UL 213. 
3. Pressure Rating:  175-psig minimum. 
4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type: Mechanical-tee and -cross fittings. 
6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping. 
8. Branch Outlets: Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Reliable Automatic Sprinkler Co., Inc. (The). 
b. Tyco Fire Products LP. 
c. Victaulic Company. 

2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 
3. Pressure Rating:  175-psig minimum. 
4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test 

valve. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded or grooved. 

C. Branch Line Testers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AGF Manufacturing, Inc. 
b. Elkhart Brass Mfg. Co., Inc. 
c. Fire-End & Croker Corporation. 
d. Potter Electric Signal Company, LLC. 
e. Potter Roemer LLC. 

2. Standard: UL 199. 
3. Pressure Rating: 175 psig. 
4. Body Material: Brass. 
5. Size: Same as connected piping. 
6. Inlet: Threaded. 
7. Drain Outlet: Threaded and capped. 
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8. Branch Outlet: Threaded, for sprinkler. 

D. Sprinkler Inspector's Test Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AGF Manufacturing, Inc. 
b. Triple R Specialty. 
c. Tyco Fire Products LP. 
d. Victaulic Company. 
e. Viking Corporation. 

2. Standard: UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 
3. Pressure Rating:  175-psig minimum. 
4. Body Material: Cast- or ductile-iron housing with sight glass. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded. 

E. Adjustable Drop Nipples: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Aegis Technologies, Inc. 
b. CECA, LLC. 
c. Corcoran Piping System Co. 
d. Merit Manufacturing. 

2. Standard: UL 1474. 
3. Pressure Rating:  250-psig minimum. 
4. Body Material: Steel pipe with EPDM-rubber O-ring seals. 
5. Size: Same as connected piping. 
6. Length: Adjustable. 
7. Inlet and Outlet: Threaded. 

F. Flexible Sprinkler Hose Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. FlexHead Industries, Inc. 
b. Gateway Tubing, Inc. 
c. Victaulic Company. 

2. Standard: UL 1474. 
3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to 

ceiling grid. 
4. Pressure Rating:  175-psig minimum. 
5. Size: Same as connected piping, for sprinkler. 
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2.6 SPRINKLERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Globe Fire Sprinkler Corporation. 
2. Reliable Automatic Sprinkler Co., Inc. (The). 
3. Tyco Fire Products LP. 
4. Victaulic Company. 
5. Viking Corporation. 

B. Listed in UL's "Fire Protection Equipment Directory" or FM Global's "Approval Guide." 

C. Pressure Rating for Residential Sprinklers: 175-psig maximum. 

D. Pressure Rating for Automatic Sprinklers: 175-psig minimum. 

E. Automatic Sprinklers with Heat-Responsive Element: 
1. Nonresidential Applications:  UL 199. 
2. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for 

"Ordinary" temperature classification rating unless otherwise indicated or required by 
application. 

F. Special Coatings:  Wax and corrosion-resistant paint. 

G. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 

1. Ceiling Mounting:  Chrome-plated steel, one piece, flat. 
2. Sidewall Mounting:  Chrome-plated steel, one piece, flat. 

H. Sprinkler Guards: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Reliable Automatic Sprinkler Co., Inc. (The). 
b. Tyco Fire Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard: UL 199. 
3. Type: Wire cage with fastening device for attaching to sprinkler. 

2.7 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Water-Motor-Operated Alarm: 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Globe Fire Sprinkler Corporation. 
b. Tyco Fire Products LP. 
c. Victaulic Company. 
d. Viking Corporation. 

2. Standard: UL 753. 
3. Type: Mechanically operated, with Pelton wheel. 
4. Alarm Gong: Cast aluminum with red-enamel factory finish. 
5. Size: 8-1/2-inches diameter. 
6. Components: Shaft length, bearings, and sleeve to suit wall construction. 
7. Inlet: NPS 3/4. 
8. Outlet: NPS 1 drain connection. 

C. Electrically Operated Alarm Bell: 

1. Manufacturers: Subject to compliance with requirements, [provide products by the 
following] [provide products by one of the following] [available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 

a. Fire-Lite Alarms, Inc.; a Honeywell International company. 
b. Notifier. 
c. Potter Electric Signal Company, LLC. 

2. Standard: UL 464. 
3. Type: Vibrating, metal alarm bell. 
4. Size:  8-inch minimum- diameter. 
5. Finish: Red-enamel factory finish, suitable for outdoor use. 
6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Water-Flow Indicators: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ADT Security Services, Inc. 
b. McDonnell & Miller. 
c. Potter Electric Signal Company, LLC. 
d. System Sensor. 
e. Viking Corporation. 
f. WATTS. 

2. Standard: UL 346. 
3. Water-Flow Detector: Electrically supervised. 
4. Components: Two single-pole, double-throw circuit switches for isolated alarm and 

auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-



BYSP 18002 WET-PIPE SPRINKLER SYSTEMS 211313 - 10 

adjustable retard element to prevent false signals and tamperproof cover that sends signal 
if removed. 

5. Type: Paddle operated. 
6. Pressure Rating: 250 psig. 
7. Design Installation: Horizontal or vertical. 

E. Pressure Switches: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Detroit Switch, Inc. 
b. Potter Electric Signal Company, LLC. 
c. System Sensor. 
d. Tyco Fire Products LP. 
e. United Electric Controls Co. 
f. Viking Corporation. 

2. Standard: UL 346. 
3. Type: Electrically supervised water-flow switch with retard feature. 
4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design Operation: Rising pressure signals water flow. 

F. Valve Supervisory Switches: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Fire-Lite Alarms, Inc.; a Honeywell International company. 
b. Kennedy Valve Company; a division of McWane, Inc. 
c. Potter Electric Signal Company, LLC. 
d. System Sensor. 

2. Standard: UL 346. 
3. Type: Electrically supervised. 
4. Components: Single-pole, double-throw switch with normally closed contacts. 
5. Design: Signals that controlled valve is in other than fully open position. 
6. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.8 PRESSURE GAGES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. AGF Manufacturing, Inc. 
2. AMETEK, Inc. 
3. Ashcroft Inc. 
4. Brecco Corporation. 



BYSP 18002 WET-PIPE SPRINKLER SYSTEMS 211313 - 11 

5. WIKA Instrument Corporation. 

B. Standard: UL 393. 

C. Dial Size: 3-1/2- to 4-1/2-inch diameter. 

D. Pressure Gage Range:  0- to 250-psig minimum. 

E. Label: Include "WATER" label on dial face. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system 
design calculations required in "Quality Assurance" Article. 

B. Report test results promptly and in writing. 

3.2 SERVICE-ENTRANCE PIPING 

A. Connect sprinkler piping to water-service piping for service entrance to building. Comply with 
requirements for exterior piping in Section "Facility Fire-Suppression Water-Service Piping" for 
exterior piping. 

B. Install shutoff valve, check valve, pressure gage, and drain at connection to water service. 

3.3 PIPING INSTALLATION 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general 
location and arrangement of piping. Install piping as indicated on approved working plans. 

1. Deviations from approved working plans for piping require written approval from 
authorities having jurisdiction. File written approval with Architect before deviating from 
approved working plans. 

2. Coordinate layout and installation of sprinklers with other construction that penetrates 
ceilings, including light fixtures, HVAC equipment, and partition assemblies. 

B. Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping. 

C. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 
pipe sizes. 

D. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 
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F. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, 
and sized and located according to NFPA 13. 

G. Install sprinkler piping with drains for complete system drainage. 

H. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when 
sprinkler piping is connected to standpipes. 

I. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to 
drain piping between fire-department connection and check valve. Install drain piping to and 
spill over floor drain or to outside building. 

J. Install alarm devices in piping systems. 

K. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with 
requirements for hanger materials in NFPA 13. 

L. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each 
standpipe. Include pressure gages with connection not less than NPS 1/4 and with soft-metal 
seated globe valve, arranged for draining pipe between gage and valve. Install gages to permit 
removal, and install where they are not subject to freezing. 

M. Fill sprinkler system piping with water. 

N. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping." 

O. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-
Suppression Piping." 

P. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression 
Piping." 

3.4 JOINT CONSTRUCTION 

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings 
that have finish and pressure ratings same as or higher than system's pressure rating for 
aboveground applications unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 
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F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water 
service. Join flanges with gasket and bolts according to ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer 
lugs one-quarter turn or tighten retainer pin. 

I. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes 
and welding operators according to "Quality Assurance" Article. 

1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for 
galvanized-steel pipe. 

J. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and 
grooved-end fittings according to AWWA C606 for steel-pipe joints. 

K. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to 
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and 
grooved-end fittings according to AWWA C606 for steel-pipe grooved joints. 

L. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," 
"Brazed Joints" Chapter. 

M. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating 
stop, and braze branch tube into collar. 

N. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both 
piping systems. 

3.5 INSTALLATION OF COVER SYSTEM FOR SPRINKLER PIPING 

A. Install cover system, brackets, and cover components for sprinkler piping according to 
manufacturer's "Installation Manual" and NFPA 13 or NFPA 13R for supports. 

3.6 VALVE AND SPECIALTIES INSTALLATION 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, 
and specialties according to NFPA 13 and authorities having jurisdiction. 
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B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 
supply except from fire-department connections. Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. Install check valve in each water-supply connection. Install backflow preventers instead of 
check valves in potable-water-supply sources. 

D. Specialty Valves: 

1. Install valves in vertical position for proper direction of flow, in main supply to system. 
2. Install alarm valves with bypass check valve and retarding chamber drain-line 

connection. 
3. Install deluge valves in vertical position, in proper direction of flow, and in main supply 

to deluge system. Install trim sets for drain, priming level, alarm connections, ball drip 
valves, pressure gages, priming chamber attachment, and fill-line attachment. 

3.7 SPRINKLER INSTALLATION 

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling 
panels. 

B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or 
sidewall, wet-type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling 
grid. 

3.8 IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to requirements in 
NFPA 13. 

B. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest 
until no leaks exist. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 
Chapter. 

4. Energize circuits to electrical equipment and devices. 
5. Coordinate with fire-alarm tests. Operate as required. 
6. Coordinate with fire-pump tests. Operate as required. 
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7. Verify that equipment hose threads are same as local fire department equipment. 

B. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.10 CLEANING 

A. Clean dirt and debris from sprinklers. 

B. Only sprinklers with their original factory finish are acceptable. Remove and replace any 
sprinklers that are painted or have any other finish than their original factory finish. 

3.11 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain specialty valves. 

3.12 PIPING SCHEDULE 

A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight 
steel pipe with threaded ends, cast-iron threaded fittings, and threaded joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified 
fittings. 

C. Copper-tube, extruded-tee connections may be used for tee branches in copper tubing instead of 
specified copper fittings. Branch-connection joints must be brazed. 

D. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be the following:  

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded 
fittings; and threaded joints. 

2. Type L, hard copper tube with plain ends; cast- or wrought-copper, solder-joint fittings; 
and brazed joints. 

E. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 4, shall be one of the 
following:  

1. Standard-weight or Schedule 30, black-steel pipe with threaded ends; uncoated, gray-iron 
threaded fittings; and threaded joints. 

2. Standard-weight or Schedule 30, black-steel pipe with cut- or roll-grooved ends; 
uncoated, grooved-end fittings for steel piping; grooved-end-pipe couplings for steel 
piping; and grooved joints. 

3. Standard-weight or Schedule 30, black-steel pipe with plain ends; steel welding fittings; 
and welded joints. 

4. Schedule 10 black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for 
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
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3.13 SPRINKLER SCHEDULE 

A. Use sprinkler types indicated in the performance based design drawings: 

END OF SECTION 
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SECTION 220517 SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 
6. Silicone sealants. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT 

B. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop collar. 

C. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, anticorrosion coated or 
galvanized, with plain ends and integral welded waterstop collar. 
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D. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

2.2 STACK-SLEEVE FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

1. Smith, Jay R. Mfg. Co. 
2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

B. Description: Manufactured, galvanized cast-iron sleeve with integral clamping flange for use in 
waterproof floors and roofs. Include clamping ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp: Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. Metraflex Company (The). 
4. Pipeline Seal and Insulator, Inc. 
5. Proco Products, Inc. 

B. Description: 

1. Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 

2. Designed to form a hydrostatic seal of 20 psig minimum. 
3. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size of pipe. 
4. Pressure Plates:  Stainless steel, Type 316. 
5. Connecting Bolts and Nuts:  Stainless steel, Type 316 of length required to secure 

pressure plates to sealing elements. 

2.4 GROUT 

A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or 
floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 
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2.5 SILICONE SEALANTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Dow Corning Corp. 
2. GE Construction Sealants 
3. Polymeric Systems 
4. Sherwin-Williams Company 

B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent 
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; 
ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling) 
formulation is for opening in floors and other horizontal surfaces that are not fire rated. 

C. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and 
cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to 
provide 1-inch annular clear space between piping and concrete slabs and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls 
are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP 
sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or 
other wet areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal the space outside of sleeves in slabs and walls 
without sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 

1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 

appropriate for size, depth, and location of joint. 
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E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier 
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with 
requirements for firestopping and fill materials specified in Section 078413 "Penetration 
Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch annular clear space between 
sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing. Comply with requirements for flashing specified in Section "Sheet Metal 
Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor 
level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if 
ring is specified. 

5. Use silicone sealant to seal the space around outside of stack-sleeve fittings. 

B. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier 
Penetrations: Maintain indicated fire or smoke rating of floors at pipe penetrations. Seal pipe 
penetrations with fire- and smoke-stop materials. Comply with requirements for firestopping 
specified in Section 078413 "Penetration Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service 
piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and size and for 
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, 
assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a 
watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Use grout or silicone sealant to seal the space around outside of sleeve-seal fittings. 
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3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

B. Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.6 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves. 

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

b. Piping NPS 6 and Larger:  Cast-iron pipe sleeves with sleeve-seal system. 

1) Select sleeve size to allow for 1-inch annular clear space between piping and 
sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6:  Steel pipe sleeves. 
b. Piping NPS 6 and Larger:  Steel pipe sleeves. 

5. Interior Partitions: 

a. Piping Smaller Than NPS 6:  Steel pipe sleeves. 
b. Piping NPS 6 and Larger:  Galvanized-steel sheet sleeves. 

END OF SECTION 
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SECTION 220518 ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.3 DEFINITIONS 

A. Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise 
indicated to be removed and salvaged, or removed and reinstalled. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Brasscraft Manufacturing 

B. Dearborn Brass 

C. Jones Stephens Corp. 

D. Keeney Manufacturing Company. 

E. Mid-America Fittings, Inc. 

2.2 ESCUTCHEONS 

A. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 
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B. One-Piece, Stainless-Steel Type: With polished stainless-steel finish. 

C. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 

D. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners. 

E. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-
rivet hinge; and spring-clip fasteners. 

2.3 FLOOR PLATES 

A. Split Floor Plates: Cast brass with concealed hinge. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping 
and with OD that completely covers opening. 

1. Escutcheons for New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern. 
b. Chrome-Plated Piping: One-piece cast brass or split-casting brass with polished, 

chrome-plated finish. 
c. Insulated Piping: One-piece stamped steel or split-plate, stamped steel with 

concealed hinge with polished, chrome-plated finish. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece steel 

with polished, chrome-plated finish. 
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece steel with 

polished, chrome-plated finish. 
f. Bare Piping in Unfinished Service Spaces: One-piece cast brass with rough-brass 

finish. 
g. Bare Piping in Equipment Rooms: One-piece steel with polished, chrome-plated 

finish. 
h. Bare Piping in Equipment Rooms: One-piece cast brass with rough-brass finish. 

C. Install floor plates for piping penetrations of equipment-room floors. 

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD 
that completely covers opening. 

1. New Piping: One-piece, floor plate. 
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3.2 FIELD QUALITY CONTROL 

A. Using new materials, replace broken and damaged escutcheons and floor plates. 

END OF SECTION 
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SECTION 220529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Thermal hanger-shield inserts. 
3. Fastener systems. 
4. Pipe stands. 
5. Equipment supports. 

B. Related Requirements: 

1. Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for 
pipe and equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following: 

1. Trapeze pipe hangers. 
2. Pipe stands. 
3. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 
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1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler 
and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: hot-dip galvanized. 
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.3 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from 
structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.4 THERMAL HANGER-SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 
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1. ERICO International Corporation. 
2. National Pipe Hanger Corporation. 
3. Pipe Shields Inc. 
4. Piping Technology & Products, Inc. 
5. Rilco Manufacturing Co., Inc. 

B. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig 
or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 
strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping:  ASTM C 552, Type II cellular glass with 100-psig or 
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive 
strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland 
cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. B-line, an Eaton business. 
b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or stainless steel. 
3. Outdoor Applications: Stainless steel. 
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2.6 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: 

1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to 
support pipe, for roof installation without membrane penetration. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 

3. Hardware: Galvanized steel or polycarbonate. 
4. Accessories: Protection pads. 

C. Low-Profile, Single-Base, Single-Pipe Stand: 

1. Description: Single base with vertical and horizontal members, and pipe support, for roof 
installation without membrane protection. 

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 

3. Vertical Members: Two galvanized-steel, continuous-thread, 1/2-inch rods. 
4. Horizontal Member: Adjustable horizontal, galvanized-steel pipe support channels. 
5. Pipe Supports:  Roller. 
6. Hardware:  Galvanized steel. 
7. Accessories: Protection pads. 
8. Height:  12 inches above roof. 

D. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof 
curb. 

2.7 PIPE-POSITIONING SYSTEMS 

A. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.8 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-
steel shapes. 

2.9 MATERIALS 

A. Aluminum: ASTM B 221. 

B. Carbon Steel: ASTM A 1011/A 1011M. 

C. Structural Steel: ASTM A 36/A 36M carbon-steel plates, shapes, and bars; black and 
galvanized. 
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D. Stainless Steel: ASTM A 240/A 240M. 

E. Grout: ASTM C 1107/C 1107M, factory-mixed and -packaged, dry, hydraulic-cement, 
nonshrink and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section "Penetration Firestopping" for firestopping materials and 
installation, for penetrations through fire-rated walls, ceilings, and assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, 
and attachments as required to properly support piping from building structure. 

B. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems. 

C. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches thick in concrete, after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions. 

E. Pipe Stand Installation: 

1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount on 
smooth roof surface. Do not penetrate roof membrane. 

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for 
curbs. 

F. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture. 
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G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

H. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 

J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

L. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

N. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating Above Ambient Air Temperature: Clamp may project through 
insulation. 

b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 

a. Option: Thermal hanger-shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
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5. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections, so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as those used for shop painting. Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-
painted areas on miscellaneous metal are specified in Section "Exterior Painting." 
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C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 
galvanizing-repair paint to comply with ASTM A 780/A 780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finishes. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service applications. 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 
applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal hanger-shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes NPS 4 
to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of 
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of 
noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 
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10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or 

contraction. 
14. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-

pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 
15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes 
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion 
support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two 
rods if longitudinal movement caused by expansion and contraction occurs. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
occurs. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction occurs but vertical 
adjustment is unnecessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction occurs and vertical adjustment 
is unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation, in addition to expansion and 
contraction, is required. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment of up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
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1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 

by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal Hanger-Shield Inserts: For supporting insulated pipe. 

O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with 

springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems. 
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5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability 
factor to 25 percent to allow expansion and contraction of piping system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support. 

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types: 

a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures. 

END OF SECTION 
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SECTION 220553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules: For each piping system to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Brady Corporation. 
b. Brimar Industries, Inc. 
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c. Carlton Industries, LP. 
d. Champion America. 
e. Craftmark Pipe Markers. 
f. emedco. 
g. Kolbi Pipe Marker Co. 
h. LEM Products Inc. 
i. Marking Services, Inc. 
j. Seton Identification Products. 

2. Material and Thickness:  Brass, 0.032-inch or anodized aluminum, 0.032-inch minimum 
thickness, and having predrilled or stamped holes for attachment hardware. 

3. Letter Color:  Black. 
4. Background Color:  White. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

7. Fasteners: Stainless-steel rivets. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. LEM Products Inc. 
8. Marking Sevices Inc. 
9. National Marker Company. 
10. Seton Identification Products. 
11. Stranco, Inc. 
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B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware. 

C. Letter Color:  Red. 

D. Background Color:  White. 

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 

H. Fasteners: Stainless-steel rivets. 

I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

J. Label Content: Include caution and warning information plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Sevices Inc. 
11. Seton Identification Products. 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference 
of pipe and to attach to pipe without fasteners or adhesive. 

D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 
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E. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate 
both directions or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  Size letters according to ASME A13.1 for piping. 

2.4 STENCILS 

A. Stencils for Piping: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Brimar Industries, Inc. 
b. Carlton Industries, LP. 
c. Champion America. 
d. Craftmark Pipe Markers. 
e. Kolbi Pipe Marker Co. 
f. Marking Sevices Inc. 

2. Lettering Size:  Size letters according to ASME A13.1 for piping. 
3. Stencil Material:  Fiberboard or metal. 
4. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with recommendations in 

ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form. 
5. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless 

otherwise indicated. Paint may be in pressurized spray-can form. 

2.5 VALVE TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation. 
3. Brimar Industries, Inc. 
4. Carlton Industries, LP. 
5. Champion America. 
6. Craftmark Pipe Markers. 
7. emedco. 
8. Kolbi Pipe Marker Co. 
9. LEM Products Inc. 
10. Marking Sevices Inc. 
11. Seton Identification Products. 

B. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers. 
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1. Tag Material:  Brass, 0.032-inch or anodized aluminum, 0.032-inch minimum thickness, 
and having predrilled or stamped holes for attachment hardware. 

2. Fasteners: Brass wire-link chain or S-hook. 

C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for 
identification. Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Brady Corporation. 
2. Brimar Industries, Inc. 
3. Carlton Industries, LP. 
4. Champion America. 
5. Craftmark Pipe Markers. 
6. emedco. 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Sevices Inc. 
10. Seton Identification Products. 

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock 
with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Reinforced grommet and wire or string. 
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Color: Safety yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 
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B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 PIPE LABEL INSTALLATION 

A. Piping Color Coding: Painting of piping is specified in Section "Interior Painting." 

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with 
painted, color-coded bands or rectangles on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

C. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions. 

E. Pipe Label Color Schedule: 

1. Domestic Water Piping 

a. Background:  Safety green. 
b. Letter Colors:  White. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  Safety white. 
b. Letter Color:  Black. 
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3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves, valves within 
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose 
connections, and similar roughing-in connections of end-use fixtures and units. List tagged 
valves in a valve schedule. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches, round. 
b. Hot Water:  1-1/2 inches, round. 

2. Valve-Tag Colors: 

a. Cold Water:  Natural. 
b. Hot Water:  Natural. 

3. Letter Colors: 

a. Cold Water:  White. 
b. Hot Water:  White. 

3.6 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION 
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SECTION 220719 PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 
3. Domestic recirculating hot-water piping. 
4. Sanitary waste piping exposed to freezing conditions. 
5. Storm-water piping exposed to freezing conditions. 
6. Roof drains and rainwater leaders. 
7. Supplies and drains for handicap-accessible lavatories and sinks. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at pipe expansion joints for each type of insulation. 
3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation. 
4. Detail removable insulation at piping specialties, equipment connections, and access 

panels. 
5. Detail application of field-applied jackets. 
6. Detail application at linkages of control devices. 

C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing 
product and intended use. Sample sizes are as follows: 

1. Preformed Pipe Insulation Materials: 12 inches long by NPS 2. 
2. Jacket Materials for Pipe: 12 inches long by NPS 2. 
3. Sheet Jacket Materials: 12 inches square. 
4. Manufacturer's Color Charts: For products where color is specified, show the full range 

of colors available for each type of finish material. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 
of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

C. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application. 
Before preparing piping Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 
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1.8 SCHEDULING 

A. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 
Piping Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 
with ASTM C 534, Type I for tubular materials. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

G. Mineral-Fiber, Preformed Pipe Insulation: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Manson Insulation Inc. 
d. Owens Corning. 

2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 
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2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

2.4 MASTICS 

A. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services. 
1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness. 
2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight. 
4. Color: White. 

B. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services. 

1.  
2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 
3. Service Temperature Range: 0 to 180 deg F. 
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight. 
5. Color: White. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 
2. Service Temperature Range: Minus 20 to plus 180 deg F. 
3. Solids Content: 60 percent by volume and 66 percent by weight. 
4. Color: White. 

2.5 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 0 to plus 180 deg F. 
4. Color: White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. 
Thickness is indicated in field-applied jacket schedules. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Johns Manville; a Berkshire Hathaway company. 
b. P.I.C. Plastics, Inc. 
c. Proto Corporation. 
d. Speedline Corporation. 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, 
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and 
supply covers for lavatories. 

2.8 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
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a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches. 
3. Thickness: 11.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; 
suitable for indoor and outdoor applications. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Compac Corporation. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Venture Tape. 

2. Width: 2 inches. 
3. Thickness: 6 mils. 
4. Adhesion: 64 ounces force/inch in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: 18 lbf/inch in width. 

2.9 SECUREMENTS 

A. Bands: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 
inch thick, 1/2 inch wide with wing seal or closed seal. 

3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 
thick, 1/2 inch wide with wing seal or closed seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

C. Wire:  0.062-inch soft-annealed, stainless steel. 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. C & F Wire. 

2.10 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Engineered Brass Company. 
b. Insul-Tect Products Co. 
c. McGuire Manufacturing. 
d. Plumberex Specialty Products, Inc. 
e. Truebro. 
f. Zurn Industries, LLC. 

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping. Comply with Americans with Disabilities Act 
(ADA) requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a 
corrosion coating to insulated surfaces as follows: 

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an 
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F. 
Consult coating manufacturer for appropriate coating materials and application methods 
for operating temperature range. 

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300 
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating 
materials and application methods for operating temperature range. 
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B. Coordinate insulation installation with the trade installing heat tracing. Comply with 
requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
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2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 
jacket. Secure strips with adhesive and outward clinching staples along both edges of 
strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 
Staple laps with outward clinching staples along edge at 2 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas. 
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar 
to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush 
with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 
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1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 
Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section "Penetration Firestopping" for firestopping and 
fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 
same material and density as adjacent pipe insulation. Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 
each section closely to the next and hold in place with tie wire. Bond pieces with 
adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve 
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
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insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 
cement. Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below-ambient services, provide a design that maintains vapor 
barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. 
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 
mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 
facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 
size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to the 
following: 

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 
insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, except divide 
the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached 
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe 
insulation on each side of valve. Fill space between flange or union cover and pipe 
insulation with insulating cement. Finish cover assembly with insulating cement applied 
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 
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B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness as 
pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available. 

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 
outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation. 
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4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 
1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 
materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at 

end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end 
joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the 
finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12 
inches o.c. and at end joints. 
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3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section "Exterior Painting" and Section "Interior 
Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material 
and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing 
field-applied jacket and insulation in layers in reverse order of their installation. Extent of 
inspection shall be limited to three locations of straight pipe, three locations of threaded 
fittings, three locations of welded fittings, two locations of threaded strainers, two 
locations of welded strainers, three locations of threaded valves, and three locations of 
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General" 
Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.11 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range. If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 
1. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 
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3.12 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water:  

1. NPS 1 and Smaller: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

2.  NPS 1-1/4 and Larger: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

B. Domestic Hot and Recirculated Hot Water:  

1. NPS 1-1/4 and Smaller: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

2.  NPS 1-1/2 and Larger: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities: 

1. All Pipe Sizes: Insulation shall be the following: 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Exposed: 
1. PVC:  30 mils thick. 

END OF SECTION 
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SECTION 221116 DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Piping joining materials. 
3. Encasement for piping. 
4. Transition fittings. 
5. Dielectric fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic 
piping components shall be marked with "NSF-pw." 

C. Comply with NSF Standard 372 for low lead. 
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2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Soft Copper Tube:  ASTM B 88, Type L water tube, annealed temper. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings. 

E. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 
and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals: ASTM B 32, lead-free alloys. 

D. Flux: ASTM B 813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated. 

2.4 ENCASEMENT FOR PIPING 

A. Standard: ASTM A 674 or AWWA C105/A21.5. 

B. Form:  Sheet or tube. 

C. Color:  Black or natural. 

2.5 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 
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B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting. 

C. Sleeve-Type Transition Coupling: AWWA C219. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Cascade Waterworks Mfg. Co. 
b. Dresser, Inc. 
c. Jay R. Smith Mfg. Co. 
d. JCM Industries, Inc. 
e. Romac Industries, Inc. 
f. Smith-Blair, Inc. 
g. Viking Johnson. 

D. Plastic-to-Metal Transition Fittings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Charlotte Pipe and Foundry Company. 
b. Harvel Plastics, Inc. 
c. Spears Manufacturing Company. 
d. Uponor. 

2. Description: 

a.  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions. 
b. One end with threaded brass insert and one solvent-cement-socket or threaded end. 

E. Plastic-to-Metal Transition Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Colonial Engineering, Inc. 
b. NIBCO INC. 
c. Spears Manufacturing Company. 

2. Description: 

a.  PVC four-part union. 
b. Brass or stainless-steel threaded end. 
c. Solvent-cement-joint or threaded plastic end. 
d. Rubber O-ring. 
e. Union nut. 
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2.6 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. HART Industrial Unions, LLC. 
d. Jomar Valve. 
e. Matco-Norca. 
f. WATTS. 
g. Wilkins. 
h. Zurn Industries, LLC. 

2. Standard: ASSE 1079. 
3. Pressure Rating:  125 psig minimum at 180 deg F. 
4. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Nipples: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Elster Perfection Corporation. 
b. Grinnell Mechanical Products. 
c. Matco-Norca. 
d. Precision Plumbing Products. 
e. Victaulic Company. 

2. Standard: IAPMO PS 66. 
3. Electroplated steel nipple complying with ASTM F 1545. 
4. Pressure Rating and Temperature:  300 psig at 225 deg F. 
5. End Connections: Male threaded or grooved. 
6. Lining: Inert and noncorrosive, propylene. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and 
backfilling. 
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3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 
water piping. Indicated locations and arrangements are used to size pipe and calculate friction 
loss, expansion, and other design considerations. Install piping as indicated unless deviations to 
layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install underground copper tube in PE encasement according to ASTM A 674 or 
AWWA C105/A21.5. 

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside 
the building at each domestic water-service entrance. Comply with requirements for drain 
valves and strainers in Section 221119 "Domestic Water Piping Specialties." 

E. Install shutoff valve immediately upstream of each dielectric fitting. 

F. Install water-pressure-reducing valves downstream from shutoff valves if water pressure is 
greater than 75 PSIG. Comply with requirements for pressure-reducing valves in 
Section 221119 "Domestic Water Piping Specialties." 

G. Install domestic water piping level without pitch and plumb. 

H. Install piping concealed from view and protected from physical contact by building occupants 
unless otherwise indicated and except in equipment rooms and service areas. 

I. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space. 

K. Install piping to permit valve servicing. 

L. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 
than the system pressure rating used in applications below unless otherwise indicated. 

M. Install piping free of sags and bends. 

N. Install fittings for changes in direction and branch connections. 

O. Install unions in copper tubing at final connection to each piece of equipment, machine, and 
specialty. 

P. Install pressure gages on suction and discharge piping for each plumbing pump and packaged 
booster pump. Comply with requirements for pressure gages in Section 220519 "Meters and 
Gages for Plumbing Piping." 

Q. Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in 
Section 221123 "Domestic Water Pumps." 
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R. Install thermometers on inlet and outlet piping from each water heater. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements 
for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed 
Joints" chapter. 

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. 
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool 
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating 
stop, and braze branch tube into collar. 

G. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems. 

3.4 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling. 
2. Fittings for NPS 2 and Larger: Sleeve-type coupling. 
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C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal 
transition fittings or unions. 

3.5 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or unions. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping: MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze. 

4. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 

F. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's 
written instructions. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 



BYSP 18002 DOMESTIC WATER PIPING 221116 - 8 

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join 
dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect 
to the following: 
1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections. 
2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code. 
3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections. Provide shutoff valve and union for each connection. Use flanges 
instead of unions for NPS 2-1/2 and larger. 

3.8 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 220553 "Identification for Plumbing Piping and Equipment." 

B. Label pressure piping with system operating pressure. 

3.9 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 
approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day before 
inspection must be made. Perform tests specified below in presence of authorities 
having jurisdiction: 

1) Roughing-in Inspection: Arrange for inspection of piping before concealing 
or closing in after roughing in and before setting fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 
specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests 
or inspections, make required corrections and arrange for reinspection. 

d. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are not air 
bound and that piping is full of water. 
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b. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved. Expose work that was covered 
or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig above operating pressure, 
without exceeding pressure rating of piping system materials. Isolate test source 
and allow it to stand for four hours. Leaks and loss in test pressure constitute 
defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.10 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during 
installation. 

6. Remove and clean strainer screens. Close drain valves and replace drain plugs. 
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use. 
8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.11 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 
1. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 

methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
of chlorine. Isolate with valves and allow to stand for 24 hours. 
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2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm of chlorine. Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Clean non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 
not prescribed, follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at 
outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction. 

D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses. 

3.12 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 
in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper 
tubing. 

D. Under-building-slab, domestic water, building-service piping, NPS 3 and smaller, shall be the 
following: 

1. Soft copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings; and brazed 
joints. 

E. Aboveground domestic water piping, NPS 2 and smaller, shall be the following: 
1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; 

and soldered joints. 

3.13 VALVE SCHEDULE 

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 
following requirements apply: 
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1. Shutoff Duty: Use ball or gate valves for piping NPS 2 and smaller. Use butterfly, ball, or 
gate valves with flanged ends for piping NPS 2-1/2 and larger. 

2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or 
ball valves with flanged ends for piping NPS 2-1/2 and larger. 

3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves. 
4. Drain Duty: Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

C. Iron grooved-end valves may be used with grooved-end piping. 

END OF SECTION 
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SECTION 22 1119 DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Balancing valves. 
5. Temperature-actuated, water mixing valves. 
6. Strainers. 
7. Outlet boxes. 
8. Hose bibbs. 
9. Wall hydrants. 
10. Drain valves. 
11. Water-hammer arresters. 
12. Air vents. 
13. Specialty valves. 
14. Flexible connectors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For domestic water piping specialties. 

1. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES 

A. Potable-water piping and components shall comply with NSF 61 Annex G and NSF 14. 

2.2 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig unless otherwise 
indicated. 

2.3 VACUUM BREAKERS 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
1. Standard: ASSE 1001. 
2. Size: NPS 1/4 to NPS 3, as required to match connected piping. 
3. Body: Bronze. 
4. Inlet and Outlet Connections: Threaded. 
5. Finish:  Chrome plated. 

B. Hose-Connection Vacuum Breakers: 
1. Standard: ASSE 1011. 
2. Body: Bronze, nonremovable, with manual drain. 
3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 
4. Finish:  Chrome or nickel plated. 

C. Pressure Vacuum Breakers: 
1. Standard: ASSE 1020. 
2. Operation: Continuous-pressure applications. 
3. Pressure Loss:  5 psig maximum, through middle third of flow range. 
4. Accessories: 

a. Valves: Ball type, on inlet and outlet. 

D. Spill-Resistant Vacuum Breakers: 
1. Standard: ASSE 1056. 
2. Operation: Continuous-pressure applications. 
3. Accessories: 

a. Valves: Ball type, on inlet and outlet. 

2.4 BACKFLOW PREVENTERS 

A. Intermediate Atmospheric-Vent Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
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a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. FEBCO; A WATTS Brand. 
c. Honeywell. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Standard: ASSE 1012. 
3. Operation: Continuous-pressure applications. 
4. Body: Bronze. 
5. End Connections:  Union, solder joint. 
6. Finish:  Chrome plated. 

B. Reduced-Pressure-Principle Backflow Preventers (RPZ): 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. FEBCO; A WATTS Brand. 
d. Flomatic Corporation. 
e. WATTS. 
f. Zurn Industries, LLC. 

2. Standard: ASSE 1013. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss:  12 psig maximum, through middle third of flow range. 
5. Body: Bronze for NPS 2 and smaller. 
6. End Connections: Threaded for NPS 2 and smaller. 
7. Configuration: Designed for horizontal, straight-through flow. 
8. Accessories: 

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet. 
b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection. 

C. Double-Check, Backflow-Prevention Assemblies: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. FEBCO; A WATTS Brand. 
d. Flomatic Corporation. 
e. WATTS. 
f. Zurn Industries, LLC. 

2. Standard: ASSE 1015. 
3. Operation: Continuous-pressure applications unless otherwise indicated. 
4. Pressure Loss:  5 psig maximum, through middle third of flow range. 
5. Body: Bronze for NPS 2 and smaller. 
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6. End Connections: Threaded for NPS 2 and smaller. 
7. Configuration: Designed for horizontal, straight-through flow. 
8. Accessories: 

a. Valves NPS 2 and Smaller: Ball type with threaded ends on inlet and outlet. 

D. Beverage-Dispensing-Equipment Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. WATTS. 
c. Zurn Industries, LLC. 

2. Standard: ASSE 1022. 
3. Operation: Continuous-pressure applications. 
4. Size: NPS 1/4 or NPS 3/8. 
5. Body: Stainless steel. 
6. End Connections: Threaded. 

E. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Cash Acme, A Division of Reliance Worldwide Corporation. 
b. Lancer Corporation. 
c. WATTS. 

2. Standard: ASSE 1032. 
3. Operation: Continuous-pressure applications. 
4. Size: NPS 1/4 or NPS 3/8. 
5. Body: Stainless steel. 
6. End Connections: Threaded. 

F. Double-Check, Detector-Assembly Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. FEBCO; A WATTS Brand. 
d. WATTS. 
e. Zurn Industries, LLC. 

2. Standard: ASSE 1048 and is FM Global approved or UL listed. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss:  5 psig maximum, through middle third of flow range. 
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5. Body:  Cast iron with interior lining that complies with AWWA C550 or that is FDA 
approved. 

6. End Connections: Flanged. 
7. Configuration: Designed for vertical flow. 
8. Accessories: 

a. Valves: Outside-screw and yoke-gate type with flanged ends on inlet and outlet. 
b. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure 

backflow preventer. 

G. Hose-Connection Backflow Preventers: 
1. Standard: ASSE 1052. 
2. Operation: Up to 10-foot head of water back pressure. 
3. Inlet Size: NPS 1/2 or NPS 3/4. 
4. Outlet Size: Garden-hose thread complying with ASME B1.20.7. 
5. Capacity: At least 3-gpm flow. 

H. Backflow-Preventer Test Kits: 
1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-

procedure instructions. 

2.5 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Honeywell. 
c. WATTS. 
d. Zurn Industries, LLC. 

2. Standard: ASSE 1003. 
3. Pressure Rating: Initial working pressure of 150 psig. 
4. Body: Bronze with chrome-plated finish for NPS 2 and smaller; cast iron with interior 

lining that complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and 
NPS 3. 

5. Valves for Booster Heater Water Supply: Include integral bypass. 
6. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and NPS 3. 

2.6 BALANCING VALVES 

A. Copper-Alloy Calibrated Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Armstrong International, Inc. 
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b. Flo Fab Inc. 
c. ITT Corporation. 
d. NIBCO INC. 
e. TACO Comfort Solutions, Inc. 
f. WATTS. 

2. Type:  Ball or Y-pattern globe valve with two readout ports and memory-setting 
indicator. 

3. Body:  Brass. 
4. Size: Same as connected piping, but not larger than NPS 2. 
5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case. 

B. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case. 

2.7 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Primary, Thermostatic, Water Mixing Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Acorn Engineering Company. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. Armstrong International, Inc. 
d. Lawler Manufacturing Company, Inc. 
e. Leonard Valve Company. 
f. POWERS; A WATTS Brand. 
g. Symmons Industries, Inc. 
h. Zurn Industries, LLC. 

2. Standard: ASSE 1017. 
3. Pressure Rating: 125 psig minimum unless otherwise indicated. 
4. Type:  Cabinet-type, thermostatically controlled, water mixing valve. 
5. Material: Bronze body with corrosion-resistant interior components. 
6. Connections: Threaded union inlets and outlet. 
7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle. 
8. Valve Finish:  Rough bronze. 
9. Piping Finish:  Copper. 
10. Cabinet: Factory fabricated, stainless steel, for surface mounting and with hinged, 

stainless-steel door. 

2.8 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating: 125 psig minimum unless otherwise indicated. 
2. Body: Bronze for NPS 2 and smaller. 
3. End Connections: Threaded for NPS 2 and smaller. 
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4. Screen: Stainless steel with round perforations unless otherwise indicated. 
5. Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.020 inch. 

6. Drain:  Pipe plug. 

2.9 OUTLET BOXES 

A. Icemaker Outlet Boxes IMB1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Acorn Engineering Company. 
b. IPS Corporation. 
c. Oatey. 
d. Plastic Oddities. 
e. Sioux Chief Manufacturing Company, Inc. 

2. Mounting: Recessed. 
3. Material and Finish:  Stainless-steel box and faceplate. 
4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller 

copper tube outlet. 
5. Supply Shutoff Fitting: NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, water 

tubing. 

2.10 HOSE BIBBS 

A. Hose Bibbs HB1: 

1. Standard: ASME A112.18.1 for sediment faucets. 
2. Body Material: Bronze. 
3. Seat: Bronze, replaceable. 
4. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating: 125 psig. 
7. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011. 
8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Chrome or nickel plated. 
10. Finish for Finished Rooms: Chrome or nickel plated. 
11. Operation for Equipment Rooms: Wheel handle or operating key. 
12. Operation for Service Areas:  Operating key. 
13. Operation for Finished Rooms:  Operating key. 
14. Include operating key with each operating-key hose bibb. 
15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 
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2.11 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants NFWH1: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Jay R. Smith Mfg. Co. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. WATTS. 
f. Woodford Manufacturing Company. 
g. Zurn Industries, LLC. 

2. Standard: ASME A112.21.3M for exposed-outlet, self-draining wall hydrants. 
3. Pressure Rating: 125 psig. 
4. Operation: Loose key. 
5. Casing and Operating Rod: Of length required to match wall thickness. Include wall 

clamp. 
6. Inlet: NPS 3/4 or NPS 1. 
7. Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
8. Nozzle and Wall-Plate Finish:  Polished nickel bronze. 
9. Operating Keys(s):  Two with each wall hydrant. 

2.12 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Standard: MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating: 400-psig minimum CWP. 
3. Size: NPS 3/4. 
4. Body: Copper alloy. 
5. Ball: Chrome-plated brass. 
6. Seats and Seals: Replaceable. 
7. Handle: Vinyl-covered steel. 
8. Inlet: Threaded or solder joint. 
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain. 

2.13 WATER-HAMMER ARRESTERS 

A. Water-Hammer Arresters WHA: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AMTROL, Inc. 
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b. Jay R. Smith Mfg. Co. 
c. Josam Company. 
d. MIFAB, Inc. 
e. Precision Plumbing Products. 
f. Sioux Chief Manufacturing Company, Inc. 
g. Tyler Pipe; a subsidiary of McWane Inc. 
h. WATTS. 
i. Zurn Industries, LLC. 

2. Standard: ASSE 1010 or PDI-WH 201. 
3. Type:  Copper tube with piston. 
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.14 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Mercer Gasket & Shim, Inc. 
4. Metraflex Company (The). 
5. Sioux Chief Manufacturing Company, Inc. 
6. Unaflex. 
7. Universal Metal Hose. 

B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering 
and ends brazed to inner tubing. 

1. Working-Pressure Rating: Minimum 200 psig. 
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube. 
3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy. 

C. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-steel 
wire-braid covering and ends welded to inner tubing. 

1. Working-Pressure Rating: Minimum 200 psig. 
2. End Connections NPS 2 and Smaller: Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination. Comply with 
authorities having jurisdiction. 



BYSP 18002 DOMESTIC WATER PIPING SPECIALTIES 221119 - 10 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 
under backflow preventer. Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop 
balancing valve. Install pressure gages on inlet and outlet. 

C. Install balancing valves in locations where they can easily be adjusted. 

D. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets 
and with shutoff valve on outlet. 

1. Install cabinet-type units recessed in or surface mounted on wall as specified. 

E. Install Y-pattern strainers for water on supply side of each water pressure-reducing valve, 
solenoid valve and pump. 

F. Install outlet boxes recessed in wall or surface mounted on wall. Install 2-by-4-inch fire-
retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements 
for fire-retardant-treated-wood blocking in Section 061000 "Rough Carpentry." 

G. Install hose stations with check stops or shutoff valves on inlets and with thermometer on outlet. 

1. Install cabinet-type units recessed in or surface mounted on wall as specified. Install 2-
by-4-inch fire-retardant-treated-wood blocking, wall reinforcement between studs. 
Comply with requirements for fire-retardant-treated-wood blocking in Section 061000 
"Rough Carpentry." 

H. Set nonfreeze, nondraining-type post hydrants in concrete or pavement. 

I. Install water-hammer arresters in water piping according to PDI-WH 201. 

3.2 CONNECTIONS 

A. Comply with requirements for ground equipment in Section "Grounding and Bonding for 
Electrical Systems." 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 
sign on or near each of the following: 

1. Pressure vacuum breakers. 
2. Intermediate atmospheric-vent backflow preventers. 
3. Reduced-pressure-principle backflow preventers. 
4. Double-check, backflow-prevention assemblies. 
5. Carbonated-beverage-machine backflow preventers. 
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6. Double-check, detector-assembly backflow preventers. 
7. Water pressure-reducing valves. 
8. Calibrated balancing valves. 
9. Primary, thermostatic, water mixing valves. 
10. Primary water tempering valves. 
11. Outlet boxes. 
12. Hose stations. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit. Nameplates and signs are specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Test each pressure vacuum breaker, reduced-pressure-principle backflow preventer, 
double-check, backflow-prevention assembly and double-check, detector-assembly 
backflow preventer according to authorities having jurisdiction and the device's reference 
standard. 

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.5 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

END OF SECTION 
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SECTION 221123 DOMESTIC WATER PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. In-line, sealless centrifugal pumps. 

1.3 DEFINITIONS 

A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control, signaling power-limited circuits. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include materials of construction, rated 
capacities, certified performance curves with operating points plotted on curves, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For domestic water pumps to include in operation and 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 
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C. Comply with pump manufacturer's written rigging instructions for handling. 

1.8 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 IN-LINE, SEALLESS CENTRIFUGAL PUMPS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Gundfos Pumps 
2. Taco Comfort Solutions 
3. Flo Fab, Inc. 

B. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor, sealless, 
overhung-impeller centrifugal pumps. 

C. Pump Construction: 

1. Pump and Motor Assembly: Hermetically sealed, replaceable-cartridge type with motor 
and impeller on common shaft and designed for installation with pump and motor shaft 
horizontal. 

2. Casing: Bronze, with threaded or companion-flange connections. 
3. Impeller: Plastic. 
4. Motor: Single speed, unless otherwise indicated. 

2.2 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section "Common Motor Requirements for 
Plumbing Equipment." 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 
will not require motor to operate in service factor range above 1.0. 

2.3 CONTROLS 

A. Pressure Switches: Electric, adjustable for control of water-supply pump. 

1. Type: Water-immersion pressure sensor, for installation in piping. 
2. Enclosure: NEMA 250, Type 4X. 
3. Operation of Pump: On or off. 
4. Transformer: Provide if required. 
5. Power Requirement:  120 V, ac. 
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B. Thermostats: Electric; adjustable for control of hot-water circulation pump. 

1. Type: Water-immersion temperature sensor, for installation in piping. 
2. Range:  65 to 200 deg F. 
3. Enclosure: NEMA 250, Type 4X. 
4. Operation of Pump: On or off. 
5. Transformer: Provide if required. 
6. Power Requirement:  120 V, ac. 

C. Timers: Electric, for control of hot-water circulation pump. 

1. Type: Programmable, seven-day clock with manual override on-off switch. 
2. Enclosure: NEMA 250, Type 1, suitable for wall mounting. 
3. Operation of Pump: On or off. 
4. Transformer: Provide if required. 
5. Power Requirement:  120-V ac. 
6. Programmable Sequence of Operation:  Up to two on-off cycles each day for seven days. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections 
before pump installation. 

3.2 PUMP INSTALLATION 

A. Comply with HI 1.4. 

B. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise indicated. 

C. Install continuous-thread hanger rods and spring hangers of size required to support pump 
weight. 
1. Comply with requirements for hangers and supports specified in Section 220529 

"Hangers and Supports for Plumbing Piping and Equipment." 

D. Install pressure switches in water supply piping. 

E. Install thermostats in hot-water return piping. 

F. Install timers. 

3.3 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." 
Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to pumps to allow service and maintenance. 
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C. Connect domestic water piping to pumps. Install suction and discharge piping equal to or 
greater than size of pump nozzles. 

D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and 
throttling valves on discharge side of each pump. Install valves same size as connected piping. 

1. Comply with requirements for strainers specified in Section 221119 "Domestic Water 
Piping Specialties." 

2. Install pressure gage and snubber at suction of each pump and pressure gage and snubber 
at discharge of each pump. Install at integral pressure-gage tappings where provided or 
install pressure-gage connectors in suction and discharge piping around pumps. 

E. Connect pressure switches, thermostats, and timers to pumps that they control. 

3.4 IDENTIFICATION 

A. Comply with requirements for identification specified in Section 220553 "Identification for 
Plumbing Piping and Equipment" for identification of pumps. 

3.5 STARTUP SERVICE 

A.  Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Set pressure switches, thermostats, timers for automatic starting and stopping operation 

of pumps. 
5. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is 

free to rotate with pump hot and cold. If pump is bound or drags, do not operate 
until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

6. Prime pump by opening suction valves and closing drains and prepare pump for 
operation. 

7. Start motor. 
8. Open discharge valve slowly. 
9. Adjust temperature settings on thermostats. 
10. Adjust timer settings. 

3.6 ADJUSTING 

A. Adjust domestic water pumps to function smoothly and lubricate as recommended by 
manufacturer. 

B. Adjust initial temperature set points. 
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C. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

END OF SECTION 
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SECTION 221316 SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 
3. Encasement for underground metal piping. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes. 



BYSP 18002 SANITARY WASTE AND VENT PIPING 221316 - 2 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 74, Service and Extra Heavy class(es). 

B. Gaskets: ASTM C 564, rubber. 

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber. 

2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ANACO-Husky. 
b. Charlotte Pipe and Foundry Company. 
c. Dallas Specialty & Mfg. Co. 
d. Josam Company. 
e. Matco-Norca. 
f. MIFAB, Inc. 
g. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C 1277 and CISPI 310. 
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. ANACO-Husky. 
b. Charlotte Pipe and Foundry Company. 
c. Clamp-All Corp. 
d. Dallas Specialty & Mfg. Co. 
e. MIFAB, Inc. 
f. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C 1277 and ASTM C 1540. 
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop. 

D. Cast-Iron, Hubless-Piping Couplings: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Charlotte Pipe and Foundry Company. 
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b. MG Piping Products Company. 

2. Standard: ASTM C 1277. 
3. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and 

nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.5 COPPER TUBE AND FITTINGS 

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper. 

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, 
solder-joint fittings. 

C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper. 

D. Copper Pressure Fittings: 

1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, 
solder-joint fittings. Furnish wrought-copper fittings if indicated. 

2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, 
metal-to-metal seating surfaces, and solder-joint or threaded ends. 

E. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end. 

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-
inch maximum thickness unless thickness or specific material is indicated. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

F. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux. 

2.6 PVC PIPE AND FITTINGS 

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping 
and "NSF-sewer" for plastic sewer piping. 

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns 
and to fit Schedule 40 pipe. 

D. Adhesive Primer: ASTM F 656. 

E. Solvent Cement: ASTM D 2564. 

2.7 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 
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1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting. 

2. Unshielded, Nonpressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Mission Rubber Company, LLC; a division of MCP Industries. 
4) Plastic Oddities. 

b. Standard: ASTM C 1173. 
c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear 

ring and corrosion-resistant-metal tension band and tightening mechanism on each 
end. 

d. End Connections: Same size as and compatible with pipes to be joined. 
e. Sleeve Materials: 

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber. 
2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible 

with pipe materials being joined. 

3. Shielded, Nonpressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company, LLC; a division of MCP Industries. 

b. Standard: ASTM C 1460. 
c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant 

outer shield and corrosion-resistant-metal tension band and tightening mechanism 
on each end. 

d. End Connections: Same size as and compatible with pipes to be joined. 

B. Dielectric Fittings: 

1. Dielectric Unions: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) A.Y. McDonald Mfg. Co. 
2) Capitol Manufacturing Company. 
3) Central Plastics Company. 
4) HART Industrial Unions, LLC. 
5) Jomar Valve. 
6) Matco-Norca. 
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7) WATTS. 
8) Wilkins. 
9) Zurn Industries, LLC. 

b. Description: 

1) Standard: ASSE 1079. 
2) Pressure Rating:  125 psig minimum at 180 deg F. 
3) End Connections: Solder-joint copper alloy and threaded ferrous. 

2. Dielectric Flanges: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) Capitol Manufacturing Company. 
2) Central Plastics Company. 
3) Matco-Norca. 
4) WATTS. 
5) Wilkins. 
6) Zurn Industries, LLC. 

b. Description: 

1) Standard: ASSE 1079. 
2) Factory-fabricated, bolted, companion-flange assembly. 
3) Pressure Rating:  125 psig minimum at 180 deg F. 
4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded 

solder-joint copper alloy and threaded ferrous. 

3. Dielectric Nipples: 

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1) Elster Perfection Corporation. 
2) Grinnell Mechanical Products. 
3) Josam Company. 
4) Matco-Norca. 
5) Precision Plumbing Products. 
6) Victaulic Company. 

b. Description: 

1) Standard: IAPMO PS 66. 
2) Electroplated steel nipple. 
3) Pressure Rating:  300 psig at 225 deg F. 
4) End Connections: Male threaded or grooved. 
5) Lining: Inert and noncorrosive, propylene. 
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2.8 ENCASEMENT FOR UNDERGROUND METAL PIPING 

A. Standard: ASTM A 674 or AWWA C105/A 21.5. 

B. Material:  Linear low-density polyethylene film of 0.008-inch or high-density, cross-laminated 
polyethylene film of 0.004-inch minimum thickness. 

C. Form:  Sheet or tube. 

D. Color:  Black or natural. 

PART 3 - EXECUTION 

3.1 EARTH MOVING 

A. Comply with requirements for excavating, trenching, and backfilling specified in Section "Earth 
Moving." 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. 

1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, pump sizing, and other design considerations. 

2. Install piping as indicated unless deviations to layout are approved on coordination 
drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. 
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1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in 
direction of flow is from horizontal to vertical. 

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to 
back or side by side with common drain pipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 

3. Do not change direction of flow more than 90 degrees. 
4. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected. 

a. Reducing size of waste piping in direction of flow is prohibited. 

K. Lay buried building waste piping beginning at low point of each system. 

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place 
hub ends of piping upstream. 

2. Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. 

3. Maintain swab in piping and pull past each joint as completed. 

L. Install soil and waste and vent piping at the following minimum slopes unless otherwise 
indicated: 

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Sanitary Waste Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105/A 21.5. 

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook." 

O. Install aboveground PVC piping according to ASTM D 2665. 

P. Install underground PVC piping according to ASTM D 2321. 

Q. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to building 
sanitary sewers in sanitary waste gravity-flow piping. 
a. Comply with requirements for cleanouts specified in Section 221319 "Sanitary 

Waste Piping Specialties." 

2. Install drains in sanitary waste gravity-flow piping. 

a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste 
Piping Specialties." 
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R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve 
Seals for Plumbing Piping." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. 

1. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and 
Sleeve Seals for Plumbing Piping." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for 
Plumbing Piping." 

3.3 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for compression joints. 

B. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and 
Fittings Handbook" for hubless-piping coupling joints. 

C. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813, 
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder. 

D. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes. 

3.4 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in ODs. 
2. In Waste Drainage Piping:  Shielded, nonpressure transition couplings. 

B. Dielectric Fittings: 

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric nipples. 
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C. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 
5. Vertical Piping: MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. 
Support pipe rolls on trapeze. 

8. Base of Vertical Piping: MSS Type 52, spring hangers. 

D. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

E. Support vertical piping and tubing at base and at each floor. 

F. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods. 

G. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and 
minimum rod diameters: 

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod. 
2. NPS 3: 60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod. 
4. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 

60 inches. 

H. Install supports for vertical cast-iron soil piping every 15 feet. 

I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/4: 72 inches with 3/8-inch rod. 
2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod. 

J. Install supports for vertical copper tubing every 10 feet. 

K. Install hangers for PVC piping with the following maximum horizontal spacing and minimum 
rod diameters: 

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod. 
2. NPS 3: 48 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod. 

L. Install supports for vertical PVC piping every 48 inches. 



BYSP 18002 SANITARY WASTE AND VENT PIPING 221316 - 10 

M. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written 
instructions. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 
dissimilar piping materials. 

C. Connect waste and vent piping to the following: 

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required 
by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, 
but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller 
than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary 
Waste Piping Specialties." 

6. Equipment: Connect waste piping as indicated. 

a. Provide shutoff valve if indicated and union for each connection. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment. 

E. Make connections according to the following unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection 
to each piece of equipment. 

3.6 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 

B. Comply with requirements for identification specified in Section 220553 "Identification for 
Plumbing Piping and Equipment." 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 
must be made. Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 
after roughing-in and before setting fixtures. 
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2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 
make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction 
or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each test, complete 
with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent 
piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders 
on completion of roughing-in. 

a. Close openings in piping system and fill with water to point of overflow, but not 
less than 10-foot head of water. 

b. From 15 minutes before inspection starts to completion of inspection, water level 
must not drop. 

c. Inspect joints for leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight. 

a. Plug vent-stack openings on roof and building drains where they leave building. 
Introduce air into piping system equal to pressure of 1-inch wg. 

b. Use U-tube or manometer inserted in trap of water closet to measure this pressure. 
c. Air pressure must remain constant without introducing additional air throughout 

period of inspection. 
d. Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.8 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect sanitary waste and vent piping during remainder of construction period to avoid 
clogging with dirt and debris and to prevent damage from traffic and construction work. 
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C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based 
latex paint. 

E. Repair damage to adjacent materials caused by waste and vent piping installation. 

3.9 PIPING SCHEDULE 

A. Aboveground, soil and waste piping NPS 4 and smaller shall be the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3. Copper Type DWV tube, copper drainage fittings, and soldered joints. 
4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

B. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3. Copper Type DWV tube, copper drainage fittings, and soldered joints. 

a. Option for Vent Piping, NPS 2-1/2 and NPS 3-1/2: Hard copper tube, Type M; 
copper pressure fittings; and soldered joints. 

4. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

C. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following: 

1.  Service class, cast-iron soil piping; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled 

joints. 
3. Stainless-steel pipe and fittings, gaskets, and gasketed joints. 
4. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
5. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 
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SECTION 221319 SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Cleanouts. 
2. Roof flashing assemblies. 
3. Through-penetration firestop assemblies. 
4. Miscellaneous sanitary drainage piping specialties. 

1.3 DEFINITIONS 

A. PVC: Polyvinyl chloride. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, 
operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTIONS 

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with NSF 14 for plastic sanitary waste piping specialty components. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing, and marked for intended location and application. 
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2.2 CLEANOUTS 

A. Cast-Iron Exposed Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Jay R. Smith Mfg. Co. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. WATTS. 
f. Zurn Industries, LLC. 

2. Standard: ASME A112.36.2M. 
3. Size: Same as connected drainage piping 
4. Body Material:  Hubless, cast-iron soil pipe test tee as required to match connected 

piping. 
5. Closure:  Countersunk, brass plug. 
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

B. Cast-Iron Exposed Floor Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Jay R. Smith Mfg. Co. 
b. Josam Company. 
c. Oatey. 
d. Sioux Chief Manufacturing Company, Inc. 
e. Tyler Pipe; a subsidiary of McWane Inc. 
f. WATTS. 
g. Zurn Industries, LLC. 

2. Standard: ASME A112.36.2M for adjustable housing cleanout. 
3. Size: Same as connected branch. 
4. Type:  Adjustable housing. 
5. Body or Ferrule: Cast iron. 
6. Clamping Device:  Required. 
7. Closure:  Brass plug with straight threads and gasket. 
8. Adjustable Housing Material:  Cast iron with threads. 
9. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
10. Frame and Cover Shape:  Round. 
11. Top Loading Classification:  Medium Duty. 
12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout. 

C. Cast-Iron Wall Cleanouts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
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a. Jay R. Smith Mfg. Co. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. WATTS. 
f. Zurn Industries, LLC. 

2. Standard: ASME A112.36.2M. Include wall access. 
3. Size: Same as connected drainage piping. 
4. Body:  Hubless, cast-iron soil pipe test tee as required to match connected piping. 
5. Closure Plug:  

a. Brass. 
b. Countersunk or raised head. 
c. Drilled and threaded for cover attachment screw. 
d. Size: Same as or not more than one size smaller than cleanout size. 

6. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw. 
7. Wall Access:  Round, nickel-bronze, copper-alloy, or stainless-steel wall-installation 

frame and cover. 

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Open Drains: 

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, 
cast-iron soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where 
required, increaser fitting joined with ASTM C 564 rubber gaskets. 

2. Size: Same as connected waste piping with increaser fitting of size indicated. 

B. Deep-Seal Traps: 

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping 
and cleanout trap-seal primer valve connection. 

2. Size: Same as connected waste piping. 

a. NPS 2: 4-inch-minimum water seal. 
b. NPS 2-1/2 and Larger: 5-inch-minimum water seal. 

C. Air-Gap Fittings: 

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping. 

2. Body: Bronze or cast iron. 
3. Inlet: Opening in top of body. 
4. Outlet: Larger than inlet. 
5. Size: Same as connected waste piping and with inlet large enough for associated indirect 

waste piping. 

D. Sleeve Flashing Device: 
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1. Description: Manufactured, cast-iron fitting, with clamping device that forms sleeve for 
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top 
of fitting that will extend 1 inch above finished floor and galvanized-steel pipe extension 
in bottom of fitting that will extend through floor slab. 

2. Size: As required for close fit to riser or stack piping. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for 

larger piping. 
4. Locate at base of each vertical soil and waste stack. 

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 

D. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 
Comply with requirements in Section "Sheet Metal Flashing and Trim." 

E. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. Comply 
with requirements in Section "Sheet Metal Flashing and Trim." 

F. Assemble open drain fittings and install with top of hub 2 inches above floor. 

G. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system. 

I. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof 
membrane. 

J. Install vent caps on each vent pipe passing through roof. 

K. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy 
access and maintenance. 

L. Install wood-blocking reinforcement for wall-mounting-type specialties. 
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M. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 
indicated. 

3.2 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping 
installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FLASHING INSTALLATION 

A. Comply with requirements in Section "Sheet Metal Flashing and Trim." 

B. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 
required. 

C. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane. 

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and 
skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 
3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 

around specialty. 

D. Set flashing on floors and roofs in solid coating of bituminous cement. 

E. Secure flashing into sleeve and specialty clamping ring or device. 

F. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Section "Sheet Metal Flashing and Trim." 

G. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess. 

3.4 LABELING AND IDENTIFYING 

A. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit. 

1. Nameplates and signs are specified in Section 220553 "Identification for Plumbing 
Piping and Equipment." 
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3.5 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 
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SECTION 221423 FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Manual gas shutoff valves. 
5. Pressure regulators. 
6. Dielectric fittings. 

1.3 DEFINITIONS 

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Piping specialties. 
2. Corrugated, stainless-steel tubing with associated components. 
3. Valves. Include pressure rating, capacity, settings, and electrical connection data of 

selected models. 
4. Pressure regulators. Indicate pressure ratings and capacities. 
5. Dielectric fittings. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown 
and coordinated with other installations, using input from installers of the items involved. 

B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with 
other services and utilities. 

C. Qualification Data: For qualified professional engineer. 

D. Welding certificates. 

E. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For pressure regulators to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping 
according to requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging 
coating and protect from direct sunlight. 

D. Protect stored PE pipes and valves from direct sunlight. 

1.9 PROJECT CONDITIONS 

A. Perform site survey, research public utility records, and verify existing utility locations. Contact 
utility-locating service for area where Project is located. 
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1.10 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate requirements for access panels and doors for valves installed concealed behind 
finished surfaces. Comply with requirements in Section 083113 "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 
2. Service Regulators:  65 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressure within Building:  0.5 psig or less. 

2.2 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket 

welding. 
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings: 

a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, 

and spiral-wound metal gaskets. 
e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainlesssteel 

underground. 

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of 
epoxy, adhesive, and PE. 

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

B. Corrugated, Stainless-Steel Tubing: Comply with ANSI/IAS LC 1. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. TracPipe CounterStrike; Omega Flex, Inc. 
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b. Tru-Flex Metal Hose Corp. 
c. Ward Manufacturing LLC. 

2. Tubing: ASTM A 240/A 240M, corrugated, Series 300 stainless steel. 
3. Coating: PE with flame retardant. 

a. Surface-Burning Characteristics: As determined by testing identical products 
according to ASTM E 84 by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency. 

1) Flame-Spread Index:  25 or less. 
2) Smoke-Developed Index:  50 or less. 

4. Fittings: Copper-alloy mechanical fittings with ends made to fit and listed for use with 
corrugated stainless-steel tubing and capable of metal-to-metal seal without gaskets. 
Include brazing socket or threaded ends complying with ASME B1.20.1. 

5. Striker Plates: Steel, designed to protect tubing from penetrations. 
6. Manifolds: Malleable iron or steel with factory-applied protective coating. Threaded 

connections shall comply with ASME B1.20.1 for pipe inlet and corrugated tubing 
outlets. 

7. Operating-Pressure Rating: 5 psig. 

2.3 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating: 0.5 psig. 
6. End Fittings: Zinc-coated steel. 
7. Threaded Ends: Comply with ASME B1.20.1. 
8. Maximum Length: 72 inches 

B. Quick-Disconnect Devices: Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 
2. Nitrile seals. 
3. Hand operated with automatic shutoff when disconnected. 
4. For indoor or outdoor applications. 
5. Adjustable, retractable restraining cable. 

C. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 
3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area. 
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4. CWP Rating: 125 psig. 

D. Basket Strainers: 

1. Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 
larger. 

3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 50 
percent free area. 

4. CWP Rating: 125 psig. 

E. T-Pattern Strainers: 

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer 
maintenance. 

2. End Connections: Grooved ends. 
3. Strainer Screen:  60-mesh startup strainer, and perforated stainless-steel basket with 57 

percent free area. 
4. CWP Rating: 750 psig. 

F. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire 
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end 
connection. 

2.4 JOINING MATERIALS 

A. Joint Compound and Tape: Suitable for natural gas. 

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are 
prohibited. 

2.5 MANUAL GAS SHUTOFF VALVES 

A. See "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is 
applied in various services. 

B. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33. 

1. CWP Rating:  125 psig. 
2. Threaded Ends: Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3. 
4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 



BYSP 18002 FACILITY NATURAL-GAS PIPING 221423 - 6 

5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
valves 1 inch and smaller. 

6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently 
marked on valve body. 

C. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends: Comply with ASME B16.5 for steel flanges. 
3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" 
Articles. 

4. Service Mark: Initials "WOG" shall be permanently marked on valve body. 

D. Cast-Iron, Nonlubricated Plug Valves: MSS SP-78. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. A.Y. McDonald Mfg. Co. 
b. Mueller Co. 
c. Xomox Corporation. 

2. Body: Cast iron, complying with ASTM A 126, Class B. 
3. Plug: Bronze or nickel-plated cast iron. 
4. Seat: Coated with thermoplastic. 
5. Stem Seal: Compatible with natural gas. 
6. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. Operator: Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class: 125 psig. 
9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Cast-Iron, Lubricated Plug Valves: MSS SP-78. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. A.Y. McDonald Mfg. Co. 
b. Flowserve Corporation. 
c. Homestead Valve. 
d. Milliken Valve Company. 
e. Mueller Co. 
f. R & M Energy Systems; Robbins & Myers. 

2. Body: Cast iron, complying with ASTM A 126, Class B. 
3. Plug: Bronze or nickel-plated cast iron. 
4. Seat: Coated with thermoplastic. 
5. Stem Seal: Compatible with natural gas. 
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6. Ends: Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve 
Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 

7. Operator: Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class: 125 psig. 
9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
10. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

2.6 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 
2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators 

NPS 2-1/2 and larger. 

B. Service Pressure Regulators: Comply with ANSI Z21.80. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Actaris. 
b. American Meter Company. 
c. Fisher Control Valves & Instruments; a brand of Emerson Process Management. 
d. Invensys. 
e. Itron Gas. 
f. Richards Industries. 

2. Body and Diaphragm Case: Cast iron or die-cast aluminum. 
3. Springs: Zinc-plated steel; interchangeable. 
4. Diaphragm Plate: Zinc-plated steel. 
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the 

valve port. 
6. Orifice: Aluminum; interchangeable. 
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet, and no pressure sensing piping external to the regulator. 
9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff. 
10. Overpressure Protection Device: Factory mounted on pressure regulator. 
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
12. Maximum Inlet Pressure:  100 psig. 

C. Line Pressure Regulators: Comply with ANSI Z21.80. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
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a. Actaris. 
b. American Meter Company. 
c. Eclipse Innovative Thermal Technologies. 
d. Fisher Control Valves & Instruments; a brand of Emerson Process Management. 
e. Invensys. 
f. Itron Gas. 
g. Maxitrol Company. 
h. Richards Industries. 

2. Body and Diaphragm Case: Cast iron or die-cast aluminum. 
3. Springs: Zinc-plated steel; interchangeable. 
4. Diaphragm Plate: Zinc-plated steel. 
5. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the 

valve port. 
6. Orifice: Aluminum; interchangeable. 
7. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at maximum 

pressure inlet, and no pressure sensing piping external to the regulator. 
9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff. 
10. Overpressure Protection Device: Factory mounted on pressure regulator. 
11. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping. 
12. Maximum Inlet Pressure:  2 psig. 

D. Appliance Pressure Regulators: Comply with ANSI Z21.18. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Canadian Meter Company Inc. 
b. Eaton. 
c. Harper Wyman Co. 
d. Maxitrol Company. 
e. SCP, Inc. 

2. Body and Diaphragm Case: Die-cast aluminum. 
3. Springs: Zinc-plated steel; interchangeable. 
4. Diaphragm Plate: Zinc-plated steel. 
5. Seat Disc: Nitrile rubber. 
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon. 
7. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish. 
8. Regulator may include vent limiting device, instead of vent connection, if approved by 

authorities having jurisdiction. 
9. Maximum Inlet Pressure:  1 psig. 

2.7 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined. 
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B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company. 
c. Central Plastics Company. 
d. HART Industrial Unions, LLC. 
e. Jomar Valve. 
f. Matco-Norca. 
g. WATTS. 
h. Wilkins. 
i. Zurn Industries, LLC. 

2. Description: 

a. Standard: ASSE 1079. 
b. Pressure Rating:  125 psig minimum at 180 deg F. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

2.8 LABELING AND IDENTIFYING 

A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping 
connections before equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or piping section. 

B. Inspect natural-gas piping according to the International Fuel Gas Code to determine that 
natural-gas utilization devices are turned off in piping section affected. 

C. Comply with the International Fuel Gas Code requirements for prevention of accidental 
ignition. 
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3.3 OUTDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Steel Piping with Protective Coating: 

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints. 

C. Install fittings for changes in direction and branch connections. 

D. Install pressure gage upstream and downstream from each service regulator.  

3.4 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations. Install piping as indicated unless deviations to 
layout are approved on Coordination Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 
and service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Verify final equipment locations for roughing-in. 

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for 
roughing-in requirements. 

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including 
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install 
where condensate is subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. 
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and 
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same size as connected pipe. Install with space below bottom of drip to remove plug or 
cap. 

M. Extend relief vent connections for service regulators, line regulators, and overpressure 
protection devices to outdoors and terminate with weatherproof vent cap. 

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels unless indicated to be exposed to view. 

O. Concealed Location Installations: Except as specified below, install concealed natural-gas 
piping and piping installed under the building in containment conduit constructed of steel pipe 
with welded joints as described in Part 2. Install a vent pipe from containment conduit to 
outdoors and terminate with weatherproof vent cap. 

1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be 
installed in accessible spaces without containment conduit. 

2. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from 
physical damage using steel striker barriers at rigid supports. 

a. Exception: Tubing passing through partitions or walls does not require striker 
barriers. 

3. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, chimneys or 
gas vents (flues), ventilating ducts, or elevator shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side 
down. 

Q. Connect branch piping from top or side of horizontal piping. 

R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment. Unions are not required at flanged connections. 

S. Do not use natural-gas piping as grounding electrode. 

T. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated 
valve. 

U. Install pressure gage upstream and downstream from each line regulator.  

V. Install sleeves for piping penetrations of walls, ceilings, and floors.  

W. Install sleeve seals for piping penetrations of concrete walls and slabs.  

X. Install escutcheons for piping penetrations of walls, ceilings, and floors.  
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3.5 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel 
tubing, aluminum, or copper connector. 

B. Install regulators and overpressure protection devices with maintenance access space adequate 
for servicing and testing. 

3.6 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: 

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal 

threading is specified. 
5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged. Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and 
welding operators. 

2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds 

and where damage to coating occurs during construction. 

E. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas 
service. Install gasket concentrically positioned. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2: Maximum span, 10 feet; minimum rod size, 1/2 inch. 
5. NPS 4 and Larger: Maximum span, 10 feet; minimum rod size, 5/8 inch. 
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3.8 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous and bonded to gas appliance equipment 
grounding conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 
72 inches of each gas-fired appliance and equipment. Install union between valve and 
appliances or equipment. 

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance. 

3.9 LABELING AND IDENTIFYING 

A. Install detectable warning tape directly above gas piping, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 

3.10 PAINTING 

A. Comply with requirements in Section "Exterior Painting" and Section "Interior Painting" for 
painting interior and exterior natural-gas piping. 

B. Paint exposed, exterior metal piping, valves, service regulators piping specialties, except 
components, with factory-applied paint or protective coating. 

1. Alkyd System: MPI EXT 5.1D. 

a. Prime Coat: Alkyd anticorrosive metal primer. 
b. Intermediate Coat: Exterior alkyd enamel matching topcoat. 
c. Topcoat: Exterior alkyd enamel (flat). 
d. Color:  Gray. 

C. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish. 

3.11 CONCRETE BASES 

A. Concrete Bases: Anchor equipment to concrete base according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor. 
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4. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as specified in 

Section "Cast-in-Place Concrete." 

3.12 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and 
authorities having jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.13 OUTDOOR PIPING SCHEDULE 

A. Aboveground natural-gas piping shall be the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

B. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and 
fittings with protective coating for steel piping. 

3.14 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG 

A. Aboveground, branch piping NPS 1 and smaller shall be the following: 
1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping shall be one of the following: 

1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and 
fittings with protective coating for steel piping. 

D. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or 
wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective 
coating for steel piping. 
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3.15 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 
3. Bronze plug valve. 

B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following: 

1. Two-piece, full-port, bronze ball valves with bronze trim. 
2. Cast-iron, nonlubricated plug valve. 

C. Distribution piping valves for pipe sizes NPS 2 and smaller shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 
3. Bronze plug valve. 

END OF SECTION 
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SECTION 221519 GENERAL-SERVICE PACKAGED AIR COMPRESSORS AND RECEIVERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Lubricated, reciprocating air compressors. 
2. Inlet-air filters. 
3. Refrigerant compressed-air dryers. 

1.3 DEFINITIONS 

A. Actual Air: Air delivered from air compressors. Flow rate is delivered compressed air measured 
in acfm. 

B. Standard Air: Free air at 68 deg F and 1 atmosphere before compression or expansion and 
measured in scfm. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings: 

1. Include diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates: For compressed-air equipment, accessories, and components, 
from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 
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3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For compressed-air equipment to include in emergency, 
operation, and maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Air-Compressor, Inlet-Air-Filter Elements: Equal to 100 percent of amount installed, but 
no fewer than 1 units. 

2. Belts:  Two for each belt-driven compressor. 

1.8 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. ASME Compliance: Fabricate and label receivers to comply with ASME Boiler and Pressure 
Vessel Code. 

1.  

2.2 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND RECEIVERS 

A. General Description: Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; air-
cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake 
air. 

B. Control Panels: Automatic control station with load control and protection functions. Comply 
with NEMA ICS 2 and UL 508. 

1. Enclosure: NEMA ICS 6, Type 12 control panel unless otherwise indicated. 
2. Motor Controllers: Full-voltage, combination magnetic type with undervoltage release 

feature and motor-circuit-protector-type disconnecting means and short-circuit protective 
device. 
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3. Control Voltage: 120-V ac or less, using integral control power transformer. 
4. Motor Overload Protection: Overload relay in each phase. 
5. Starting Devices: Hand-off-automatic selector switch in cover of control panel, plus pilot 

device for automatic control. 
6. Instrumentation: Include discharge-air pressure gage, air-filter maintenance indicator, 

hour meter, compressor discharge-air and coolant temperature gages, and control 
transformer. 

7. Alarm Signal Device: For connection to alarm system to indicate when backup air 
compressor is operating. 

C. Receivers: Steel tank constructed according to ASME Boiler and Pressure Vessel Code: 
Section VIII, Division 1. 

1. Pressure Rating: At least as high as highest discharge pressure of connected compressors, 
and bearing appropriate code symbols. 

2. Interior Finish: Corrosion-resistant coating. 
3. Accessories: Include safety valve, pressure gage, drain, and pressure-reducing valve. 

D. Mounting Frame: Fabricate mounting and attachment to pressure vessel with reinforcement 
strong enough to resist packaged equipment movement during a seismic event when base is 
anchored to building structure. 

2.3 LUBRICATED, RECIPROCATING AIR COMPRESSORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Gardner Denver, Inc. 
2. General Air Products, Inc. 
3. Quincy Compressor. 

B. Compressor(s): Lubricated, reciprocating-piston type with lubricated compression chamber and 
crankcase. 

1. Submerged gear-type oil pump. 
2. Oil filter. 
3. Combined high discharge-air temperature and low lubrication-oil pressure switch. 
4. Belt guard totally enclosing pulleys and belts. 

C. Capacities and Characteristics: 

1. Air Compressor(s):  One; two stage. 

2. Standard-Air Capacity of Each Air Compressor: 22 free air. 
3. Discharge-Air Pressure:  125 psig. 
4. Mounting:  Tank mounted. 
5. Motor (Each Air Compressor): 

a. Horsepower: 7.5. 
b. Speed:  1750 rpm. 
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6. Receiver: ASME construction steel tank. 

a. Arrangement:  Vertical. 
b. Capacity: 80 gal.. 
c. Interior Finish:  Epoxy coating. 
d. Pressure Rating:  150 psig minimum. 
e. Pressure Regulator Setting: 100 psig. 
f. Pressure Relief Valve Setting:  125 psig. 
g. Drain:  Automatic valve. 

2.4 INLET-AIR FILTERS 

A. Description: Combination inlet-air filter-silencer, suitable for remote installation, for each air 
compressor. 

1. Construction: Weatherproof housing for replaceable, dry-type filter element, with 
silencer tubes or other method of sound reduction. 

2. Capacity: Match capacity of air compressor, with filter having collection efficiency of 99 
percent retention of particles larger than 10 micrometers. 

B. Description: Combination inlet-air filter-silencer, suitable for remote installation, for multiple 
air compressors. 

1. Construction: Weatherproof housing for replaceable, dry-type filter element, with 
silencer tubes or other method of sound reduction. 

2. Capacity: Match total capacity of connected air compressors, with filter having collection 
efficiency of 99 percent retention of particles larger than 10 micrometers. 

2.5 REFRIGERANT COMPRESSED-AIR DRYERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Ingersoll-Rand. 
2. Wilkerson Operations. 
3. Zeks Compressed Air Solutions. 

B. Description: Noncycling, air-cooled, electric-motor-driven unit with steel enclosure and 
capability to deliver 38 deg F, 100-psig air at dew point. Include automatic ejection of 
condensate from airstream, step-down transformers, disconnect switches, inlet and outlet 
pressure gages, thermometers, automatic controls, and filters. 

2.6 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 220513 "Common Motor Requirements for 
Plumbing Equipment." 
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1. Enclosure:  Totally enclosed, fan cooled Dust-ignition-proof machine. 
2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 

does not require motor to operate in service factor range above 1.0. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Equipment Mounting: 

1. Install air compressors with aftercooler, and air dryer on cast-in-place concrete equipment 
base(s). Comply with requirements for equipment bases and foundations specified in 
Section "Cast-in-Place Concrete." 

B. Install compressed-air equipment anchored to substrate. 

C. Arrange equipment so controls and devices are accessible for servicing. 

D. Maintain manufacturer's recommended clearances for service and maintenance. 

E. Install the following devices on compressed-air equipment: 

1. Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air receiver. 
2. Pressure Regulators: Install downstream from air compressors and dryers. 
3. Automatic Drain Valves: Install on aftercoolers, receivers, and dryers. Discharge 

condensate over nearest floor drain. 

3.2 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221513 "General-Service 
Compressed-Air Piping." Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Where installing piping adjacent to machine, allow space for service and maintenance. 

3.3 IDENTIFICATION 

A. Identify general-service air compressors and components. Comply with requirements for 
identification specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check for lubricating oil in lubricated-type equipment. 
3. Check belt drives for proper tension. 
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4. Verify that air-compressor inlet filters and piping are clear. 
5. Check for equipment vibration-control supports and flexible pipe connectors, and verify 

that equipment is properly attached to substrate. 
6. Check safety valves for correct settings. Ensure that settings are higher than air-

compressor discharge pressure, but not higher than rating of system components. 
7. Check for proper seismic restraints. 
8. Drain receiver tanks. 
9. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
10. Test and adjust controls and safeties. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain air compressors, aftercoolers, and air dryers. 

END OF SECTION 
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SECTION 22 3400 FUEL-FIRED, DOMESTIC-WATER HEATERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Commercial, gas-fired, high-efficiency, storage, domestic-water heaters. 
2. Domestic-water heater accessories. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type and size of domestic-water heater indicated. Include rated 
capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories. 

B. Shop Drawings: 

1. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of commercial, gas-fired, domestic-water heater from 
manufacturer. 

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to 
authorities having jurisdiction. 

C. Source quality-control reports. 

D. Field quality-control reports. 

E. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in 
emergency, operation, and maintenance manuals. 
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1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. ASHRAE/IESNA Compliance: Fabricate and label fuel-fired, domestic-water heaters to comply 
with ASHRAE/IESNA 90.1. 

C. NSF Compliance: Fabricate and label equipment components that will be in contact with 
potable water to comply with NSF 61 Annex G, "Drinking Water System Components - Health 
Effects." 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of fuel-fired, domestic-water heaters that fail in materials or workmanship 
within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Periods: From date of Substantial Completion. 

a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters: 

1) Storage Tank:  Five years. 
2) Controls and Other Components:  Two year(s). 

b. Compression Tanks:  Five years. 

PART 2 - PRODUCTS 

2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS 

A. Commercial, Gas-Fired, High-Efficiency, Storage, Domestic-Water Heaters: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. A. O. Smith Corporation. 
b. Heat Transfer Products, Inc. 
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c. Hubbell 
d. PVI; A WATTS Brand. 
e. State Industries. 

2. Standard: ANSI Z21.10.3/CSA 4.3. 
3. Description: Manufacturer's proprietary design to provide at least 95 percent combustion 

efficiency at optimum operating conditions. 
4. Storage-Tank Construction: non-ASME-code steel with 150-psig minimum working-

pressure rating. 

a. Tappings: Factory fabricated of materials compatible with tank. Attach tappings to 
tank before testing. 

1) NPS 2 and Smaller: Threaded ends according to ASME B1.20.1. 
2) NPS 2-1/2 and Larger: Flanged ends according to ASME B16.5 for steel and 

stainless-steel flanges and according to ASME B16.24 for copper and 
copper-alloy flanges. 

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water 
tank linings, including extending finish into and through tank fittings and outlets. 

5. Factory-Installed Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 
b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 
c. Drain Valve: Corrosion-resistant metal complying with ASSE 1005. 
d. Insulation: Comply with ASHRAE/IESNA 90.1. Surround entire storage tank 

except connections and controls. 
e. Jacket: Steel with enameled finish. 
f. Burner or Heat Exchanger: Comply with UL 795 or approved testing agency 

requirements for gas-fired, high-efficiency, domestic-water heaters and natural-gas 
fuel. 

g. Temperature Control: Adjustable thermostat. 
h. Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices 

or systems. 
i. Combination Temperature-and-Pressure Relief Valves: ANSI Z21.22/CSA 4.4-M. 

Include one or more relief valves with total relieving capacity at least as great as 
heat input, and include pressure setting less than domestic-water heater working-
pressure rating. Select one relief valve with sensing element that extends into 
storage tank. 

2.2 DOMESTIC-WATER HEATER ACCESSORIES 

A. Domestic-Water Compression Tanks: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. A. O. Smith Corporation. 
b. AMTROL, Inc. 
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c. State Industries. 
d. TACO Comfort Solutions, Inc. 

2. Description: Steel, pressure-rated tank constructed with welded joints and factory-
installed butyl-rubber diaphragm. Include air precharge to minimum system-operating 
pressure at tank. 

3. Construction: 

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. 
Include ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 Annex G barrier materials for potable-water 
tank linings, including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve: Factory installed. 

B. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include 
dimensions not less than base of domestic-water heater, and include drain outlet not less than 
NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads. 

C. Piping-Type Heat Traps: Field-fabricated piping arrangement according to 
ASHRAE/IESNA 90.1 or ASHRAE 90.2. 

D. Heat-Trap Fittings: ASHRAE 90.2. 

E. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping 
for field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or 
gate-type shutoff valves to isolate each domestic-water heater and calibrated balancing valves to 
provide balanced flow through each domestic-water heater. 

F. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1-M, manually operated. Furnish for installation in 
piping. 

G. Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 1/2-psig pressure 
rating as required to match gas supply. 

H. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off 
automatic valve. 

I. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as 
great as heat input, and include pressure setting less than domestic-water heater working-
pressure rating. Select relief valves with sensing element that extends into storage tank. 

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M. 

J. Pressure Relief Valves: Include pressure setting less than domestic-water heater working-
pressure rating. 

1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M. 

K. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4-M. 
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L. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor 
mounting, capable of supporting domestic-water heater and water. Provide dimension that will 
support bottom of domestic-water heater a minimum of 18 inches above the floor. 

M. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for 
wall mounting, capable of supporting domestic-water heater and water. 

2.3 SOURCE QUALITY CONTROL 

A. Factory Tests: Test and inspect assembled domestic-water heaters and storage tanks specified to 
be ASME-code construction, according to ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test commercial domestic-water heaters and storage tanks to minimum of one 
and one-half times pressure rating before shipment. 

C. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 
Comply with requirements in Section "Quality Requirements" for retesting and reinspecting 
requirements and Section "Execution" for requirements for correcting the Work. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Commercial, Domestic-Water Heater Mounting: Install commercial domestic-water heaters on 
concrete base. Comply with requirements for concrete base specified in Section "Cast-in-Place 
Concrete." 
1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 
4. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 
5. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 
6. Install anchor bolts to elevations required for proper attachment to supported equipment. 
7. Anchor domestic-water heaters to substrate. 

B. Install domestic-water heaters level and plumb, according to layout drawings, original design, 
and referenced standards. Maintain manufacturer's recommended clearances. Arrange units so 
controls and devices needing service are accessible. 

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 
domestic-hot-water outlet piping. 

C. Install gas-fired, domestic-water heaters according to NFPA 54. 
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1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters 
without shutoff valves. 

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters 
without gas pressure regulators if gas pressure regulators are required to reduce gas 
pressure at burner. 

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if 
required for operation of safety control. 

4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic 
gas valves specified in Section 221123 "Facility Natural-Gas Piping." 

D. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 
relief valves with sensing elements that extend into tanks. Extend commercial-water-heater 
relief-valve outlet, with drain piping same as domestic-water piping in continuous downward 
pitch, and discharge by positive air gap onto closest floor drain. 

E. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains. Install hose-end drain valves at low points in water piping for domestic-water 
heaters that do not have tank drains. Comply with requirements for hose-end drain valves 
specified in Section 221119 "Domestic Water Piping Specialties." 

F. Install thermometer on outlet piping of domestic-water heaters.  

G. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks 
without integral or fitting-type heat traps. 

H. Fill domestic-water heaters with water. 

I. Charge domestic-water compression tanks with air. 

3.2 CONNECTIONS 

A. Comply with requirements for domestic-water piping specified in Section 221116 "Domestic 
Water Piping." 

B. Comply with requirements for gas piping specified in Section 21123 "Facility Natural-Gas 
Piping." 

C. Drawings indicate general arrangement of piping, fittings, and specialties. 

D. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service 
and maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification specified in 
Section 220553 "Identification for Plumbing Piping and Equipment." 
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3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

B. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 
Comply with requirements in Section "Quality Requirements" for retesting and reinspecting 
requirements and Section "Execution" for requirements for correcting the Work. 

C. Prepare test and inspection reports. 

3.5 DEMONSTRATION 

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain commercial, gas-fired, storage, domestic-water heaters. 

END OF SECTION 
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SECTION 224000 PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related components: 
1. Faucets for lavatories  
2. Faucets for sinks. 
3. Flushometers. 
4. Toilet seats. 
5. Protective shielding guards. 
6. Fixture supports. 

B. Related Sections include the following: 
1. Division 10 Section "Toilet, and Shower Accessories." 
2. Division 22 Section "Domestic Water Piping Specialties" for backflow preventers, floor 

drains, and specialty fixtures not included in this Section. 
3. Division 31 Section "Facility Water Distribution Piping" for exterior plumbing fixtures 

and hydrants. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with 
disabilities. 

C. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and 
solid-surface materials. 

D. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

E. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings 
specified in this Section include supplies and stops, faucets and spouts, shower heads, drains 
and tailpieces, and traps and waste pipes.  Piping and general-duty valves are included where 
indicated. 

F. FRP:  Fiberglass-reinforced plastic. 

G. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

H. PVC:  Polyvinyl chloride plastic. 
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I. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, 
scratch-, and stain-resistance qualities. 

1.4 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, 
fittings, accessories, appliances, appurtenances, equipment, and supports.  Indicate materials 
and finishes, dimensions, construction details, and flow-control rates. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category 
through one source from a single manufacturer. 
1. Exception:  If fixtures, faucets, or other components are not available from a single 

manufacturer, obtain similar products from other manufacturers specified for that 
category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 
Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people with 
disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures unless indicated for lower 
flow fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," 
for fixture materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 

G. Comply with the following applicable standards and other requirements specified for plumbing 
fixtures: 
1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Porcelain-Enameled, Formed-Steel Fixtures:  ASME A112.19.4M. 
3. Slip-Resistant Bathing Surfaces:  ASTM F 462. 
4. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1. 
5. Vitreous-China Fixtures:  ASME A112.19.2M. 
6. Water-Closet, Flush Valve, Tank Trim:  ASME A112.19.5. 

H. Comply with the following applicable standards and other requirements specified for lavatory 
and sink faucets: 
1. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 
2. Faucets:  ASME A112.18.1. 
3. Hose-Connection Vacuum Breakers:  ASSE 1011. 
4. Hose-Coupling Threads:  ASME B1.20.7. 
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5. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
6. NSF Potable-Water Materials:  NSF 61. 
7. Pipe Threads:  ASME B1.20.1. 
8. Supply Fittings:  ASME A112.18.1. 
9. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for shower 
faucets: 
1. Backflow Protection Devices for Hand-Held Showers:  ASME A112.18.3M. 
2. Faucets:  ASME A112.18.1. 
3. Hand-Held Showers:  ASSE 1014. 
4. High-Temperature-Limit Controls for Thermal-Shock-Preventing Devices:  

ASTM F 445. 
5. Hose-Coupling Threads:  ASME B1.20.7. 
6. Pipe Threads:  ASME B1.20.1. 
7. Pressure-Equalizing-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016. 
8. Thermostatic-Control Antiscald Faucets:  ASTM F 444 and ASSE 1016. 

J. Comply with the following applicable standards and other requirements specified for 
miscellaneous fittings: 
1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Dishwasher Air-Gap Fittings:  ASSE 1021. 
4. Brass Waste Fittings:  ASME A112.18.2. 

K. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 
1. Dishwasher Air-Gap Fittings:  ASSE 1021. 
2. Flexible Water Connectors:  ASME A112.18.6. 
3. Floor Drains:  ASME A112.6.3. 
4. Grab Bars:  ASTM F 446. 
5. Hose-Coupling Threads:  ASME B1.20.7. 
6. Off-Floor Fixture Supports:  ASME A112.6.1M. 
7. Pipe Threads:  ASME B1.20.1. 
8. Plastic Toilet Seats:  ANSI Z124.5. 
9. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 WARRANTY 

A. Special Warranties:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of whirlpools that fail in materials or workmanship within specified 
warranty period. 
1. Failures include, but are not limited to, the following: 

a. Structural failures of unit shell. 
b. Faulty operation of controls, blowers, pumps, heaters, and timers. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Period for Commercial Applications:  Three year(s) from date of Substantial 
Completion. 
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1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 
1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size 

installed. 
2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and size 

installed. 
3. Flushometer Valve, Repair Kits:  Equal to 10 percent of amount of each type installed, 

but no fewer than 12 of each type. 
4. Provide hinged-top wood or metal box, or individual metal boxes, with separate 

compartments for each type and size of extra materials listed above. 
5. Toilet Seats:  Equal to 5 percent of amount of each type installed. 

PART 2 - PRODUCTS 
 

A. Refer to drawing P102 for plumbing fixture specifications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' 
written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 
1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building 
substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install counter-mounting fixtures in and attached to casework. 
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G. Install fixtures level and plumb according to roughing-in drawings. 

H. Install water-supply piping with stop on each supply to each fixture to be connected to water 
distribution piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  
Install stops in locations where they can be easily reached for operation. 
1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  

Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping." 

I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to 
sanitary drainage system. 

J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage 
system. 

K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide 
side of compartment.  Install other actuators in locations that are easy for people with 
disabilities to reach. 

L. Install toilet seats on water closets. 

M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are 
not available with required rates and patterns.  Include adapters if required. 

N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop 
valves. 

O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns.  Include adapters if required. 

P. Install shower flow-control fittings with specified maximum flow rates in shower arms. 

Q. Install traps on fixture outlets. 
1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

R. Install dishwasher air-gap fitting at each sink indicated to have air-gap fitting.  Install in sink 
deck.  Connect inlet hose to dishwasher and outlet hose to disposer. 

S. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within 
cabinets and millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  
Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing." 

T. Set service basins in leveling bed of cement grout.  Grout is specified in Division 22 Section 
"Common Work Results for Plumbing." 

U. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, 
mildew-resistant silicone sealant.  Match sealant color to fixture color.  Sealants are specified in 
Division 07 Section "Joint Sealants." 
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3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping.  Use size fittings required to match fixtures. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where 
installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified 
components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace 
malfunctioning fixtures and components, then retest.  Repeat procedure until units operate 
properly. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, 
and controls. 

B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

C. Replace washers and seals of leaking and dripping faucets and stops. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods 
and materials.  Do the following: 
1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers 

and spouts. 
2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect 
exposed finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 
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B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 
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SECTION 230510 COMMON WORK RESULTS FOR MECHANICAL 

 

 
PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Not all listed materials and systems may be utilized for this project.  Use applicable items, as 
required 

B. This Section includes the following: 

1. Mechanical sleeve seals. 

2. Sleeves. 

3. Grout. 

4. Equipment installation requirements common to equipment sections. 

5. Painting and finishing. 

6. Concrete bases. 

7. Supports and anchorages. 

1.03 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 

F. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

2. NBR:  Acrylonitrile-butadiene rubber. 

1.04 SUBMITTALS 

A. GENERAL MECHANICAL SUBMITTAL REQUIREMENTS 

1. In addition to submittal procedures indicated in other sections of this specification, all 
Division 23 items shall be submitted as one complete set, tabbed and indexed with all 
equipment and systems properly and clearly identified per project document designations 
(partial submittals will not be accepted without the written permission of the Engineer).   
All capacities, standard accessories, options and characteristics shall be clearly and 
individually identified.   Any deviations from the specified systems and equipment shall 
be clearly identified and accompanied by descriptions, explanations, drawings and 
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calculations, etc. to support their use, indicating specifically how the submitted items will 
meet requirements of the original design specifications. The Engineer shall have sole 
discretion, without recourse, as to the determination of what items are deemed suitable 
for approval.  Alternative submittals/substitutions:  If re-design of the building and/or 
systems is required to accommodate the proposed alternative equipment/systems, such re-
design shall be performed by the A/E of record, and paid for (on an hourly basis, plus 
expenses) by the contractor requesting the substitution.   

B. Product Data:  For the following: 

1. Transition fittings. 

2. Mechanical sleeve seals. 

C. Welding certificates. 

1.05 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural 
Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for welding processes 
involved and that certification is current. 

C. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements.   

D. MOTOR STARTERS AND CONTROLS SHALL BE FURNISHED WITH ALL 
MECHANICAL EQUIPMENT AND SYSTEMS, UNLESS OTHERWISE APPROVED.  
EXCEPTION:  STARTERS THAT ARE TO BE FURNISHED AS PART OF A MOTOR 
CONTROL CENTER (MCC) SHALL BE COORDINATED WITH, AND FURNISHED BY 
ELECTRICAL. 

E. ALL CONTROL WIRING SHALL BE INSTALLED IN EMT CONDUIT (OR OTHER 
APPROVED RACEWAY) AS PER DIVISION 26, AND NEC REQUIREMENTS, UNLESS 
OTHERWISE APPROVED.  EXCEPTION:  PROPERLY RATED CABLE (CEILING 
PLENUM, ETC.) MAY BE INSTALLED IN ACCESSIBLE, CONCEALED SPACES, AS 
DIRECTED IN OTHER SECTIONS OF THIS SPECIFICATION. 

F. Work shall be performed in accordance with quality, commercial practices.  The appearance of 
finished work shall be of equal importance with its operation.  Materials and equipment shall be 
installed based upon the actual dimensions and conditions at the project site.  Locations for 
materials or equipment requiring an exact fit shall be field measured.  Rotating equipment, 
piping and duct system shall be isolated to avoid unacceptable noise levels from objectionable 
vibrations from all systems without cost to the Owner. 

G. Some mechanical equipment sizes indicated on the Drawings are based on a particular 
manufacturer.  It is the responsibility of the Contractor to verify that the equipment he proposes 
to furnish will fit in the space indicated on the Drawings.  Refer to Architectural and Structural 
Drawings for building dimensions.  Equipment furnished by the Owner shall be coordinated 
with equipment furnished and installed under this section and other sections. 
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H. If a conflict exists between the construction drawings and the specifications the greater quantity 
or quality shall prevail. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.07 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for mechanical installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for mechanical items requiring access that 
are concealed behind finished surfaces.   

D. Where the mechanical drawings indicate (diagrammatically or otherwise) the work intended and 
the functions to be performed, even though some minor details are not shown, the Contractor 
shall furnish all equipment, material (other than Owner furnished items), and labor to complete 
the installation, and accomplish all indicated functions of the mechanical installation.  Further, 
the Contractor shall be responsible for taking the necessary actions to ensure that all mechanical 
work is coordinated and compatible with architectural, plumbing, electrical and structural plans.  
In the event of conflict between the plans and the enforcing code authority, the latter shall rule.  
Any modification resulting there from shall be made without additional cost to the Owner or 
Engineer.  The contractor shall report such modifications to the Architect in writing and secure 
approval before proceeding.  Where a conflict between the construction drawings and 
specifications occur the greater quantity and/or greater quality shall be used. 

E. Maintain "As-Built" Drawing to be included with the O & M Manuals.  Maintain a set of "Blue-
Line Prints and indicate changes and diagrams of those portions of work in which actual 
construction is significantly at variance with the Contract Drawings.  Mark the Drawings with a 
colored pencil. Prepare, as the work progresses and upon completion of work, drawings clearly 
indicating locations of all devices, equipment and other pertinent items, as installed.  Include 
invert elevation or buried depth of piping.  Upon completion of the project, submit all materials 
to the Owner, after verifying all the above data is shown correctly. 

F. Perform work to meet or exceed the requirements of the International Building Code, 
International Mechanical Code, International Energy Conservation Code and other applicable 
statutes, ordinances, codes and regulations of governmental authorities having jurisdiction.  
Resolve any code violation discovered in the Contract Documents with the Engineer prior to 
award of the Contract.  After award of the Contract, make any corrections or additions 
necessary for compliance with applicable codes at no additional cost to the Owner. 

G. Obtain and pay for all permits, licenses and inspections as required by law for the completion of 
the work.  Comply with the requirements of the applicable utility companies serving this 
project.  Make all arrangements with the utility companies for proper coordination of the work. 

PART 2   PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified. 

B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813. 

C. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated. 

D. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

2.02 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Metraflex Co. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 

4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to 
sealing elements.  Include one for each sealing element. 

2.03 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain 
ends and integral water stop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.04 GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, non-staining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

 

2.5 DRAIN PANS 

 

A. Description:  Aluminum or stainless steel formed or welded construction, sized to 
accommodate the equipment the pan is intended to protect.  All equipment (i.e. water heaters, 
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air handlers, pumps, etc.) that are required by code or as indicated on the construction 
documents shall be provided with a drain pan with the associated copper drain pipe routed to a 
code compliant receptor. 

PART 3   EXECUTION 

3.01 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, unless otherwise indicated. 

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference to other 
installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

E. Install drain pans under equipment in such a manner that there is sufficient fall for the water to 
drain if an overflow/leak condition occurs.  The contractor is responsible for coordinating the 
size and equipment installation for a drain pan and piping system that meets code and 
functionality requirements. 

3.02 PAINTING 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish. 

B. Unless otherwise indicated, where “bright” ductwork, or other piping, etc. systems are visible to 
the occupied space through grilles, etc., they shall be painted with “flat” black paint, as 
required. 

3.03 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's 
written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement. 

3.04 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment. 

B. Field Welding:  Comply with AWS D1.1. 

3.05 GROUTING 
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A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 
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SECTION 230513 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, 
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to 
600 V and installed at equipment manufacturer's factory or shipped separately by equipment 
manufacturer for field installation. 

1.03 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following: 

1. Motor controllers. 

2. Torque, speed, and horsepower requirements of the load. 

3. Ratings and characteristics of supply circuit and required control sequence. 

4. Ambient and environmental conditions of installation location. 

PART 2   PRODUCTS 

2.01 GENERAL MOTOR REQUIREMENTS 

A. Comply with NEMA MG 1 unless otherwise indicated. 

2.02 MOTOR CHARACTERISTICS 

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above 
sea level. 

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads 
at designated speeds, at installed altitude and environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

2.03 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS 

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 
requirements for controller with required motor leads. Provide terminals in motor terminal box, 
suited to control method. 

2.04 SINGLE-PHASE MOTORS 

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and 
requirements of specific motor application: 

1. Permanent-split capacitor. 

2. Split phase. 

3. Capacitor start, inductor run. 

4. Capacitor start, capacitor run. 

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and 
thrust loading. 
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D. Motors 1/20 HP and Smaller: Shaded-pole type. 

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor 
when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation. Thermal-protection device shall automatically reset when motor temperature returns 
to normal range. 

PART 3   EXECUTION (Not Applicable) 

END OF SECTION 
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SECTION 230529 HANGERS AND SUPPORTS FOR HVAC EQUIPMENT 

PART 1   GENERAL 

 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Equipment supports. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design equipment supports, including comprehensive engineering analysis 
by a qualified professional engineer, using performance requirements and design criteria 
indicated. 

B. Structural Performance:  Hangers and supports for HVAC equipment shall withstand the effects 
of gravity loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7. 

1. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Equipment supports. 

C. Delegated-Design Submittal:  For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 

2. Design Calculations:  Calculate requirements for designing trapeze hangers. 

1.05 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.06 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications:  Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2   PRODUCTS 

2.01 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Cooper B-Line, Inc. 

b. Flex-Strut Inc. 

c. Thomas & Betts Corporation. 

d. Unistrut Corporation; Tyco International, Ltd. 

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes. 

3. Standard:  MFMA-4. 

4. Channels:  Continuous slotted steel channel with inturned lips. 

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into channel 
slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

7. Metallic Coating:  Electroplated zinc. 

2.02 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete 
with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel anchors, for use in 
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

2.03 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.04 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix:  5000-psi 28-day compressive strength. 

PART 3   EXECUTION 

3.01 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.02 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be 
shop welded because of shipping size limitations. 
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C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 
contours of welded surfaces match adjacent contours. 

3.03 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches 

3.04 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 
after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

3.05 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Use hangers and supports with galvanized metallic coatings for equipment that will not have 
field-applied finish. 

C. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

D. Use carbon-steel supports and metal framing systems and attachments for general service 
applications. 

E. Building Attachments:  Unless otherwise indicated and except as specified in system Sections, 
install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend 
hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads 
are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 

7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to 
flange edge. 
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8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-
beams for heavy loads. 

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-
beams for heavy loads, with link extensions. 

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 
structural steel. 

12. Welded-Steel Brackets:  For support of pipes from below or for suspending from above 
by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb 

b. Medium (MSS Type 32):  1500 lb 

c. Heavy (MSS Type 33):  3000 lb 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 

15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 
horizontal movement where headroom is limited. 

F. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in system 
Sections, install the following types: 

1. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 
1-1/4 inches 

G. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

H. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

END OF SECTION 
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SECTION 230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Duct labels. 

4. Stencils. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

PART 2 - PRODUCTS 

2.01 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Brimar Industries, Inc. 

b. Craftmark Pipe Markers. 

c. Seton Identification Products. 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch thick, and having predrilled holes for attachment hardware. 

3. Letter Color:  Black. 

4. Background Color:  White. 

5. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

6. Minimum Label Size: Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch. 

7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

8. Fasteners: Stainless-steel rivets or self-tapping screws. 

9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 
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C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.02 WARNING SIGNS AND LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Brimar Industries, Inc. 

2. Craftmark Pipe Markers. 

3. Seton Identification Products. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

C. Letter Color:  White. 

D. Background Color:  Red. 

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 

H. Fasteners: Stainless-steel rivets or self-tapping screws. 

I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

J. Label Content: Include caution and warning information plus emergency notification 
instructions. 

2.03 DUCT LABELS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Brimar Industries, Inc. 

2. Craftmark Pipe Markers. 

3. Seton Identification Products. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

C. Letter Color:  Refer to Duct Label Schedule 

D. Background Color:  Refer to Duct Label Schedule 

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 
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H. Fasteners: Stainless-steel rivets or self-tapping screws. 

I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

J. Duct Label Contents: Include identification of duct service using same designations or 
abbreviations as used on Drawings; also include duct size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both 
directions or as separate unit on each duct label to indicate flow direction. 

2.04 STENCILS 

A. Stencils for Ducts: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Brimar Industries, Inc. 

b. Craftmark Pipe Markers. 

2. Lettering Size: Minimum letter height of 1-1/4 inches for viewing distances up to 15 feet 
and proportionately larger lettering for greater viewing distances. 

3. Stencil Material:  Fiberboard or metal. 

4. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form. 

5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form. 

B. Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational 
Instructions: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Brimar Industries, Inc. 

b. Craftmark Pipe Markers. 

2. Lettering Size: Minimum letter height of 1/2 inch for viewing distances up to 72 inches 
and proportionately larger lettering for greater viewing distances. 

3. Stencil Material:  Fiberboard or metal. 

4. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form. 

5. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.02 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.03 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 
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B. Locate equipment labels where accessible and visible. 

3.04 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color 
codes:  

1. Blue with white lettering: For cold-air supply ducts. 

2. Yellow with black lettering: For hot-air supply ducts. 

3. Green with white lettering: For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

B. Stenciled Duct Label Option: Stenciled labels showing service and flow direction may be 
provided instead of plastic-laminated duct labels, at Installer's option. 

C. Locate labels near points where ducts enter into and exit from concealed spaces and at 
maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable 
ceiling system. 

3.05 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

END OF SECTION 
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SECTION 230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

2. Testing, Adjusting, and Balancing Equipment: 

a. Motors. 

b. Condensing units. 

c. Heat-transfer coils. 

3. Testing, adjusting, and balancing existing systems and equipment. 

1.03 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

1.04 PREINSTALLATION MEETINGS 

A. TAB Conference: If requested by the Owner, conduct a TAB conference at Project site after 
approval of the TAB strategies and procedures plan to develop a mutual understanding of the 
details. Provide a minimum of 14 days' advance notice of scheduled meeting time and location. 

1. Minimum Agenda Items: 

a. The Contract Documents examination report. 

b. The TAB plan. 

c. Needs for coordination and cooperation of trades and subcontractors. 

d. Proposed procedures for documentation and communication flow. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation 
that the TAB specialist and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, 
submit the Contract Documents review report as specified in Part 3. 

C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB 
strategies and step-by-step procedures as specified in "Preparation" Article. 
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D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system 
readiness checklists as specified in "Preparation" Article. 

E. Examination Report: Submit a summary report of the examination review required in 
"Examination" Article. 

F. Certified TAB reports. 

G. Sample report forms. 

H. Instrument calibration reports, to include the following: 

1. Instrument type and make. 

2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.06 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC NEBB or TABB. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC NEBB or 
TABB. 

2. TAB Technician: Employee of the TAB specialist and certified by AABC NEBB or 
TABB as a TAB technician. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 
ASHRAE 111, Section 4, "Instrumentation." 

1.07 FIELD CONDITIONS 

A. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial 
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's 
operations. 

PART 2   PRODUCTS (Not Applicable) 

PART 3   EXECUTION 

3.01 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 
that locations of these balancing devices are applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to 
verify that they are properly separated from adjacent areas. Verify that penetrations in plenum 
walls are sealed and fire-stopped if required. 

F. Examine equipment performance data including fan curves. 
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1. Relate performance data to Project conditions and requirements, including system effects 
that can create undesired or unpredicted conditions that cause reduced capacities in all or 
part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance. To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design." 
Compare results with the design data and installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, 
filters are clean, and equipment with functioning controls is ready for operation. 

J. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

K. Examine system pumps to ensure absence of entrained air in the suction piping. 

L. Examine operating safety interlocks and controls on HVAC equipment. 

M. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. 

3.02 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 

2. Strategies and step-by-step procedures for balancing the systems. 

3. Instrumentation to be used. 

4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have been 
satisfactorily completed. 

b. Duct systems are complete with terminals installed. 

c. Volume, smoke, and fire dampers are open and functional. 

d. Clean filters are installed. 

e. Fans are operating, free of vibration, and rotating in correct direction. 

f. Variable-frequency controllers' startup is complete and safeties are verified. 

g. Automatic temperature-control systems are operational. 

h. Ceilings are installed. 

i. Windows and doors are installed. 

j. Suitable access to balancing devices and equipment is provided. 

3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section. 
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B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 
as used to construct ducts. 

2. Install and join new insulation that matches removed materials. Restore insulation, 
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," 
Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Cross-check the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.05 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 
minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 
perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 
traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 
terminals and calculate the total airflow. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible connection. 
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b. Measure static pressure directly at the fan inlet or through the flexible connection. 

c. Measure static pressure across each component that makes up the air-handling 
system. 

d. Report artificial loading of filters at the time static pressures are measured. 

3. Obtain approval from Construction Manager for adjustment of fan speed higher or lower 
than indicated speed. Comply with requirements in HVAC Sections for air-handling units 
for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit 
performance. 

4. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 

1. Measure airflow of submain and branch ducts. 

2. Adjust submain and branch duct volume dampers for specified airflow. 

3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 

2. Measure inlets and outlets airflow. 

3. Adjust each inlet and outlet for specified airflow. 

4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 
design. Readjust to design if necessary. 

2. Re-measure and confirm that total airflow is within design. 

3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 

4. Mark all final settings. 

5. Test system in economizer mode. Verify proper operation and adjust if necessary. 

6. Measure and record all operating data. 

7. Record final fan-performance data. 

3.06 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data: 

1. Manufacturer's name, model number, and serial number. 

2. Motor horsepower rating. 

3. Motor rpm. 

4. Phase and hertz. 

5. Nameplate and measured voltage, each phase. 

6. Nameplate and measured amperage, each phase. 

7. Starter size and thermal-protection-element rating. 
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8. Service factor and frame size. 

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove 
proper operation. 

3.07 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record fan and motor operating data. 

3.08 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each electric heating coil: 

1. Nameplate data. 

2. Airflow. 

3. Entering- and leaving-air temperature at full load. 

4. Voltage and amperage input of each phase at full load. 

5. Calculated kilowatt at full load. 

6. Fuse or circuit-breaker rating for overload protection. 

B. Measure, adjust, and record the following data for each refrigerant coil: 

1. Dry-bulb temperature of entering and leaving air. 

2. Wet-bulb temperature of entering and leaving air. 

3. Airflow. 

3.09 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus 10-percent or minus 0 
percent. 

2. Air Outlets and Inlets:  Plus 10-percent or minus 5 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 
above. 

3.010 PROGRESS REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems 
balancing devices. Recommend changes and additions to systems balancing devices to facilitate 
proper performance measuring and balancing. Recommend changes and additions to HVAC 
systems and general construction to allow access for performance measuring and balancing 
devices. 

B. Status Reports: Prepare monthly progress reports to describe completed procedures, procedures 
in progress, and scheduled procedures. Include a list of deficiencies and problems found in 
systems being tested and balanced. Prepare a separate report for each system and each building 
floor for systems serving multiple floors. 

3.011 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate sections 
for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 
certified testing and balancing engineer. 
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2. Include a list of instruments used for procedures, along with proof of calibration. 

3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Pump curves. 

2. Fan curves. 

3. Manufacturers' test data. 

4. Field test reports prepared by system and equipment installers. 

5. Other information relative to equipment performance; do not include Shop Drawings and 
Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB specialist. 

3. Project name. 

4. Project location. 

5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the report. 
Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract 
Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from indicated values. 

15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 

b. Conditions of filters. 

c. Cooling coil, wet- and dry-bulb conditions. 

d. Face and bypass damper settings at coils. 

e. Fan drive settings including settings and percentage of maximum pitch diameter. 

f. Inlet vane settings for variable-air-volume systems. 

g. Settings for supply-air, static-pressure controller. 

h. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present 
each system with single-line diagram and include the following: 
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1. Quantities of outdoor, supply, return, and exhaust airflows. 

2. Water and steam flow rates. 

3. Duct, outlet, and inlet sizes. 

4. Pipe and valve sizes and locations. 

5. Terminal units. 

6. Balancing stations. 

7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Unit arrangement and class. 

g. Discharge arrangement. 

h. Sheave make, size in inches, and bore. 

i. Center-to-center dimensions of sheave and amount of adjustments in inches. 

j. Number, make, and size of belts. 

k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave and amount of adjustments in inches. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Filter static-pressure differential in inches wg. 

f. Cooling-coil static-pressure differential in inches wg. 

g. Heating-coil static-pressure differential in inches wg. 

h. Outdoor airflow in cfm. 

i. Return airflow in cfm. 

j. Outdoor-air damper position. 

k. Return-air damper position. 
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F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 

b. Location. 

c. Coil type. 

d. Number of rows. 

e. Face area in sq. ft.. 

f. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 

b. Average face velocity in fpm. 

c. Air pressure drop in inches wg. 

d. Outdoor-air, wet- and dry-bulb temperatures in deg F. 

e. Return-air, wet- and dry-bulb temperatures in deg F. 

f. Entering-air, wet- and dry-bulb temperatures in deg F. 

g. Leaving-air, wet- and dry-bulb temperatures in deg F. 

h. Refrigerant expansion valve and refrigerant types. 

i. Refrigerant suction pressure in psig. 

j. Refrigerant suction temperature in deg F. 

G. Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup 
equipment reports, include the following: 

1. Unit Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Fuel type in input data. 

g. Output capacity in Btu/h. 

h. Ignition type. 

i. Burner-control types. 

2. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Entering-air temperature in deg F. 

c. Leaving-air temperature in deg F. 

d. Air temperature differential in deg F. 

e. Entering-air static pressure in inches wg. 

f. Leaving-air static pressure in inches wg. 

g. Air static-pressure differential in inches wg. 
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h. Low-fire fuel input in Btu/h. 

i. High-fire fuel input in Btu/h. 

j. Manifold pressure in psig. 

k. High-temperature-limit setting in deg F. 

l. Operating set point in Btu/h. 

m. Heating value of fuel in Btu/h. 

H. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 

f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Center-to-center dimensions of sheave and amount of adjustments in inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in inches. 

g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Suction static pressure in inches wg. 

I. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 

b. Location and zone. 

c. Apparatus used for test. 

d. Number from system diagram. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 

b. Preliminary airflow rate as needed in cfm. 
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c. Final airflow rate in cfm. 

d. Space temperature in deg F. 

J. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 

b. Serial number. 

c. Application. 

d. Dates of use. 

e. Dates of calibration. 

3.012 VERIFICATION OF TAB REPORT 

A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of 
Construction Manager. 

B.  Construction Manager shall randomly select measurements, documented in the final report, to 
be rechecked. Rechecking shall be limited to either 10 percent of the total measurements 
recorded or the extent of measurements that can be accomplished in a normal 8-hour business 
day. 

C. If rechecks yield measurements that differ from the measurements documented in the final 
report by more than the tolerances allowed, the measurements shall be noted as "FAILED." 

D. If the number of "FAILED" measurements is greater than 10 percent of the total measurements 
checked during the final inspection, the testing and balancing shall be considered incomplete 
and shall be rejected. 

E. If TAB work fails, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final 
report and balancing device settings to include all changes; resubmit the final report and 
request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 
specialist to complete TAB work according to the Contract Documents and deduct the 
cost of the services from the original TAB specialist's final payment. 

F. Prepare test and inspection reports. 

3.013 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions 
are being maintained throughout and to correct unusual conditions. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

END OF SECTION 
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SECTION 230713 DUCT INSULATION 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

4. Indoor, exposed return located in unconditioned space. 

5. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 

6. Outdoor, concealed supply and return. 

7. Outdoor, exposed supply and return. 

B. Related Sections: 

1. Section 233113 "Metal Ducts" for duct liners. 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied if any). 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 
type of insulation. 

3. Detail application at linkages of control devices. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 
dates of tests and test methods employed. 

C. Field quality-control reports. 

1.05 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing agency acceptable to authorities 
having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, tapes, 
and cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 
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2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.07 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields.  

B. Coordinate clearance requirements with duct Installer for duct insulation application.  Before 
preparing ductwork Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

1.08 SCHEDULING 

A. Schedule insulation application with other trades. 

PART 2   PRODUCTS 

2.01 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSP 
jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 

b. Johns Manville; Microlite. 

c. Knauf Insulation; Friendly Feel Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.02 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127.Eagle Bridges - Marathon Industries; 225. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 85-60/85-70.Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation 
jacket lap seams and joints. 
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1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 85-50.Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.03 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 
film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-35. 

d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 

3. Service Temperature Range:  0 to 180 deg F. 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

2.04 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When 
factory-applied jackets are indicated, comply with the following: 

1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 
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2.05 SECUREMENTS 

A. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place.  Comply with the following 
requirements: 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 

2) GEMCO; Perforated Base. 

3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter. 

a. Products:  Subject to compliance with requirements, provide one of the following: 

1) AGM Industries, Inc.; RC-150. 

2) GEMCO; R-150. 

3) Midwest Fasteners, Inc.; WA-150. 

4) Nelson Stud Welding; Speed Clips. 

b. Protect ends with capped self-locking washers incorporating a spring steel insert to 
ensure permanent retention of cap in exposed locations. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

PART 3   EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings. 
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B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on anchor 
legs from point of attachment to supported item to point of attachment to structure.  Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation 
jacket.  Secure strips with adhesive and outward clinching staples along both edges of 
strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to receive 
self-sealing lap.  Staple laps with outward clinching staples along edge at 4 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and cracking 
due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas.  
Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar 
to butt joints. 

3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
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2. For applications requiring only indoor insulation, terminate insulation above roof surface 
and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of 
roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall surface 
and seal with joint sealant.  For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends.  Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation at 
fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate damper 
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" and fire-
resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire damper 
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 
insulation.  Overlap damper sleeve and duct insulation at least 2 inches. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 
Section 078413 "Penetration Firestopping." 

3.05 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 
pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install pins and speed washers on sides and bottom of horizontal ducts and sides of 
vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct.  Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 
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b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 
way, and 3 inches maximum from insulation joints.  Install additional pins to hold 
insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 

d. Do not overcompress insulation during installation. 

e. Impale insulation over pins and attach speed washers. 

f. Cut excess portion of pins extending beyond speed washers or bend parallel with 
insulation surface.  Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier.  Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment.  
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c.  Install vapor barrier consisting of factory- applied jacket, adhesive, vapor-barrier 
mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals.  Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface.  
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  
At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface.  Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.06 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

4. Indoor, exposed return located in unconditioned space. 

5. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 

6. Outdoor, concealed supply and return. 

7. Outdoor, exposed supply and return. 

B. Items Not Insulated: 

1. Metal ducts with duct liner of sufficient thickness to comply with energy code and 
ASHRAE/IESNA 90.1. 

2. Factory-insulated flexible ducts. 

3. Factory-insulated plenums and casings. 
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4. Flexible connectors. 

5. Vibration-control devices. 

6. Factory-insulated access panels and doors. 

3.07 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round, supply and return-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density. 

B. Concealed, round, outdoor-air duct insulation shall be the following: 
1. Mineral-Fiber Blanket:  2 inches thick and 1.5-lb/cu. ft. nominal density. 

C. Concealed, round, exhaust-air duct insulation shall be the following: 

1. Mineral-Fiber Blanket:  1-1/2 inches thick and 0.75-lb/cu. ft nominal density. 

D. Concealed, rectangular, air duct insulation shall be the following: 

1. Comply with requirements in Section 233113 "Metal Ducts". 

E. Concealed, air plenum insulation shall be the following: 

1. Comply with requirements in Section 233113 "Metal Ducts". 

F. Exposed, round, air duct insulation shall be the following: 

1. Comply with requirements in Section 233113 "Metal Ducts". 

END OF SECTION 
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SECTION 231113 `FACILITY FUEL-OIL PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fuel-oil pipes, tubes, and fittings. 
2. Double-containment piping and fittings. 
3. Piping specialties. 
4. Joining materials. 
5. Specialty valves. 
6. Mechanical leak-detection valves. 
7. Leak detection and monitoring system. 
8. Labels and identification. 

1.3 DEFINITIONS 

A. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations. 

B. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and dimensions of individual 
components and profiles. 

2. Include, where applicable, rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

3. For valves, include pressure rating, capacity, settings, and electrical connection data of 
selected models. 

B. Shop Drawings: For fuel-oil piping. 

1. Include plans, elevations sections, hangers, and supports for multiple pipes. 
2. Include details of location of anchors, alignment guides, and expansion joints and loops. 
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3. Scale:  1/4 inch per foot. 

C. Delegated-Design Submittal: For fuel-oil piping indicated to comply with performance 
requirements and design criteria. 

1. Include analysis data signed and sealed by the qualified professional engineer responsible 
for their preparation. 

2. Detail fabrication and assembly of anchors and seismic restraints. 
3. Design Calculations: Calculate requirements for selecting seismic restraints. 
4. Detail fabrication and assembly of pipe anchors, hangers, supports for multiple pipes, and 

attachments of the same to building structure. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: 

1. Plans and details, drawn to scale, on which fuel-oil piping is shown and coordinated with 
other installations, using input from installers of the items involved. 

2. Site Survey: Plans, drawn to scale, on which fuel-oil piping and tanks are shown and 
coordinated with other services and utilities. 

B. Brazing certificates. 

C. Welding certificates. 

D. Field quality-control reports. 

E. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuel-oil equipment and accessories to include in 
emergency, operation, and maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1.8 QUALITY ASSURANCE 

A. Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code: 
Section IX. 

B. Steel Support Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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C. Pipe Welding Qualifications: Qualify procedures and personnel according to ASME Boiler and 
Pressure Vessel Code. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Lift and support fuel-oil storage tanks only at designated lifting or supporting points, as shown 
on Shop Drawings. Do not move or lift tanks unless empty. 

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

C. Store pipes and tubes with protective PE coating to avoid damaging the coating and to protect 
from direct sunlight. 

D. Store PE pipes and valves protected from direct sunlight. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of flexible, double-
containment piping and related equipment that fail in materials or workmanship within specified 
warranty period. 

1. Failures due to defective materials or workmanship for materials including piping, 
dispenser sumps, water-tight sump entry boots, terminations, and other end fittings. 

2. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with ASME B31.9, "Building Services Piping," for fuel-oil piping materials, 
installation, testing, and inspecting. 

C. Fuel-Oil Valves: Comply with UL 842 and have service mark initials "WOG" permanently 
marked on valve body. 

D. Comply with requirements of the EPA and of state and local authorities having jurisdiction. 
Include recording of fuel-oil piping. 

2.2 PERFORMANCE REQUIREMENTS 

A. Maximum Operating-Pressure Ratings: 3-psig fuel-oil supply pressure at oil-fired appliances. 
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B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design restraints and anchors and multiple pipe supports and 
hangers for fuel-oil piping. 

2.3 FUEL-OIL PIPES, TUBES, AND FITTINGS 

A. See "Outdoor Piping Installation" and "Indoor Piping Installation" articles for where pipes, 
tubes, fittings, and joining materials are applied in various services. 

B. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M, for butt and socket welding. 
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends. 
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings: 

a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
d. Gasket Materials: Asbestos free, ASME B16.20 metallic, or ASME B16.21 

nonmetallic, gaskets compatible with fuel oil. 
e. Bolts and Nuts: ASME B18.2.1, cadmium-plated steel. 

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of 
epoxy, adhesive, and PE. 

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

2.4 DOUBLE-CONTAINMENT PIPE AND FITTINGS 

A. Rigid, Double-Containment Piping: Comply with UL 971. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Ameron; a National Oilwell Varco brand. 
b. Conley Corporation. 
c. Perma-Pipe, Inc. 
d. Smith Fiberglass; a National Oilwell Varco brand. 
e. Tricon Piping Systems, Inc. 

2. RTRP: ASTM D 2996 or ASTM D 2997 carrier and containment piping and mechanical 
couplings to seal carrier and containment piping or individually bonded joints. 

a. Minimum Operating-Pressure Rating for RTRP NPS 2 and NPS 3: 150 psig. 
b. Minimum Operating-Pressure Rating for RTRP NPS 4 and NPS 6: 125 psig. 

Compliance with UL 971 is not required for NPS 6 and larger piping. 
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c. Fittings: RTRF complying with ASTM D 2996 or ASTM D 2997 and made by 
RTRP manufacturer; watertight sump entry boots, termination, or other end 
fittings. 

3. Leak-Detection System: Include design and fabrication of double-containment pipe and 
fitting assemblies with provision for field installation of cable leak-detection system in 
annular space between carrier and containment piping. 

2.5 PIPING SPECIALTIES 

A. Metallic Flexible Connectors: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Flexible Hose Co., Inc. 
b. Flexicraft Industries. 
c. FLEX-ING, Inc. 
d. Hose Master, Inc. 
e. Metraflex Company (The). 
f. Proco Products, Inc. 
g. Tru-Flex Metal Hose Corp. 
h. Unaflex. 

2. Listed and labeled for aboveground and underground applications by an NRTL 
acceptable to authorities having jurisdiction. 

3. Stainless-steel bellows with woven, flexible, bronze or stainless-steel, wire-reinforcing 
protective jacket. 

4. Minimum Operating Pressure: 150 psig. 
5. End Connections: Socket, flanged, or threaded end to match connected piping. 
6. Maximum Length: 30 inches 
7. Swivel end, 50-psig maximum operating pressure. 
8. Factory-furnished anode for connection to cathodic protection. 

B. Nonmetallic Flexible Connectors: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. American Flexible Hose Co., Inc. 
b. Flexicraft Industries. 
c. FLEX-ING, Inc. 
d. Tru-Flex Metal Hose Corp. 

2. Listed and labeled for underground applications by an NRTL acceptable to authorities 
having jurisdiction. 

3. PFTE bellows with woven, flexible, bronze or stainless-steel, wire-reinforcing protective 
jacket. 

4. Minimum Operating Pressure: 150 psig. 
5. End Connections: Socket, flanged, or threaded end to match connected piping. 
6. Maximum Length: 30 inches 
7. Swivel end, 50-psig maximum operating pressure. 
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8. Factory-furnished anode. 

C. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 
3. Strainer Screen:  60-mesh startup strainer and perforated stainless-steel basket with 50 

percent free area. 
4. CWP Rating: 125 psig. 

D. Basket Strainers: 

1. Body: ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 
larger. 

3. Strainer Screen:  60-mesh startup strainer and perforated stainless-steel basket with 50 
percent free area. 

4. CWP Rating: 125 psig. 

E. T-Pattern Strainers: 

1. Body: Ductile or malleable iron with removable access coupling and end cap for strainer 
maintenance. 

2. End Connections: Grooved ends. 
3. Strainer Screen:  60-mesh startup strainer and perforated stainless-steel basket with 57 

percent free area. 
4. CWP Rating: 750 psig. 

F. Manual Air Vents: 

1. Body: Bronze. 
2. Internal Parts: Nonferrous. 
3. Operator: Screwdriver or thumbscrew. 
4. Inlet Connection: NPS 1/2. 
5. Discharge Connection: NPS 1/8. 
6. CWP Rating: 150 psig. 
7. Maximum Operating Temperature: 225 deg F. 

2.6 JOINING MATERIALS 

A. Joint Compound and Tape for Threaded Joints: Suitable for fuel oil. 

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with 
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are 
prohibited. 
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D. Bonding Adhesive for RTRP and RTRF: As recommended by piping and fitting manufacturer. 

2.7 SPECIALTY VALVES 

A. Pressure Relief Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Anderson Greenwood; Pentair, Ltd. 
b. Fulflo Specialties, Inc. 
c. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover company. 
d. Webster Fuel Pumps & Valves;  a division of Capital City Tool, Inc. 

2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having 
jurisdiction. 

3. Body: Brass, bronze, or cast steel. 
4. Springs: Stainless steel, interchangeable. 
5. Seat and Seal: Nitrile rubber. 
6. Orifice: Stainless steel, interchangeable. 
7. Factory-Applied Finish: Baked enamel. 
8. Maximum Inlet Pressure:  150 psig. 
9. Relief Pressure Setting:  60 psig. 

B. Oil Safety Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Anderson Greenwood; Pentair, Ltd. 
b. Fulflo Specialties, Inc. 
c. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover company. 
d. Webster Fuel Pumps & Valves;  a division of Capital City Tool, Inc. 

2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having 
jurisdiction. 

3. Body: Brass, bronze, or cast steel. 
4. Springs: Stainless steel. 
5. Seat and Diaphragm: Nitrile rubber. 
6. Orifice: Stainless steel, interchangeable. 
7. Factory-Applied Finish: Baked enamel. 
8. Manual override port. 
9. Maximum Inlet Pressure:  60 psig. 
10. Maximum Outlet Pressure:  3 psig. 

C. Emergency Shutoff Valves: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. EMCO Wheaton. 
b. Franklin Fueling Systems. 
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c. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover company. 
2. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having 

jurisdiction. 
3. Double poppet valve. 
4. Body: ASTM A 126, cast iron. 
5. Disk: FPM. 
6. Poppet Spring: Stainless steel. 
7. Stem: Plated brass. 
8. O-Ring: FPM. 
9. Packing Nut: PTFE-coated brass. 
10. Fusible link to close valve at 165 deg F. 
11. Thermal relief to vent line pressure buildup due to fire. 
12. Air test port. 
13. Maximum Operating Pressure: 0.5 psig. 

2.8 MECHANICAL LEAK-DETECTION VALVES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Franklin Fueling Systems. 
2. Red Jacket Pumps. 

B. Listed and labeled for fuel-oil service by an NRTL acceptable to authorities having jurisdiction. 

C. Body: ASTM A 126, cast iron. 

D. O-Rings: Elastomeric compatible with fuel oil. 

E. Piston and Stem Seals: PTFE. 

F. Stem and Spring: Stainless steel. 

G. Piston Cylinder: Burnished brass. 

H. Indicated Leak Rate: Maximum 3 gph at 10 psig. 

I. Leak Indication: Reduced flow. 

2.9 LEAK-DETECTION AND MONITORING SYSTEM 

A. Cable and Sensor System: Comply with UL 1238. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Caldwell Systems Corporation. 
b. Containment Solutions, Inc. 
c. Franklin Fueling Systems. 
d. Highland Tank & Manufacturing Company, Inc. 
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e. INCON, Inc. 
f. MSA Instrument Division. 
g. Pentair Thermal Management. 
h. Perma-Pipe, Inc. 
i. Pneumercator Inc. 
j. Veeder-Root Company (The). 

2. Calibrated leak-detection and monitoring system with probes and other sensors and 
remote alarm panel for fuel-oil piping. 

3. Include fittings and devices required for testing. 

2.10 LABELS AND IDENTIFICATION 

A. Detectable Warning Tape: Acid- and alkali-resistant PE film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, 
continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas for compliance with requirements for installation tolerances and other conditions 
affecting performance of fuel-oil piping. 

B. Examine installation of fuel-handling and storage equipment to verify actual locations of piping 
connections before installing fuel-oil piping. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and 
backfilling. 

3.3 PREPARATION 

A. Close equipment shutoff valves before turning off fuel oil to premises or piping section. 

B. Comply with NFPA 30 and NFPA 31 requirements for prevention of accidental ignition. 

3.4 OUTDOOR PIPING INSTALLATION 

A. Steel Piping with Protective Coating: 
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1. Apply joint cover kits to pipe after joining, to cover, seal, and protect joints. 
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer. Review protective coating damage with Architect prior to repair. 
3. Replace pipe having damaged PE coating with new pipe. 

B. Install double-containment, fuel-oil pipe at a minimum slope of 1 percent downward toward 
fuel-oil storage tank sump. 

C. Install vent pipe at a minimum slope of 2 percent downward toward fuel-oil storage tank sump. 

D. Assemble and install entry boots for pipe penetrations through sump sidewalls for liquid-tight 
joints. 

E. Install metal pipes and tubes, fittings, valves, and flexible connectors at piping connections to 
AST and UST. 

F. Install fittings for changes in direction in rigid pipe. 

G. Install system components with pressure rating equal to or greater than system operating 
pressure. 

3.5 VALVE INSTALLATION 

A. Install valves in accessible locations. 

B. Install manual air vents at high points in fuel-oil piping. 

C. Install emergency shutoff valves at dispensers. 

3.6 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

D. Welded Joints: Construct joints according to AWS D10.12/D10.12M, using qualified processes 
and welding operators according to "Quality Assurance" Article. 

1. Bevel plain ends of steel pipe. 
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2. Patch factory-applied protective coating as recommended by manufacturer at field welds 
and where damage to coating occurs during construction. 

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tubing" 
Chapter. 

F. Flanged Joints: Install gasket material, size, type, and thickness for service application. Install 
gasket concentrically positioned. 

G. Flared Joints: Comply with SAE J513. Tighten finger tight then use wrench according to fitting 
manufacturer's written instructions. Do not overtighten. 

H. Fiberglass-Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to 
pipe manufacturer's written instructions. 

3.7 HANGER AND SUPPORT INSTALLATION 

A. Pipe hanger and support and equipment support materials and installation requirements are 
specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum 
rod sizes: 

1. NPS 1-1/4 and Smaller: Maximum span, 84 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/2: Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 2: Maximum span, 10 feet; minimum rod size, 3/8 inch. 

C. Support vertical steel pipe at each floor and at spacing not greater than 15 feet. 

D. Install hangers for horizontal, drawn-temper copper tubing with the following maximum 
spacing and minimum rod sizes: 

1. NPS 3/4 and Smaller: Maximum span, 60 inches; minimum rod size, 3/8 inch. 
2. NPS 1: Maximum span, 72 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/4: Maximum span, 84 inches; minimum rod size, 3/8 inch. 
4. NPS 1-1/2 and NPS 2: Maximum span, 96 inches; minimum rod size, 3/8 inch. 

E. Support vertical copper tube at each floor and at spacing not greater than 10 feet. 

3.8 LEAK-DETECTION AND MONITORING SYSTEM INSTALLATION 

A. Install leak-detection and monitoring system. Install alarm panel inside building where 
indicated. 

B. Double-Containment, Fuel-Oil Piping: Install leak-detection sensor cable probes in interstitial 
space of double-containment piping. 
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3.9 CONNECTIONS 

A. Where installing piping adjacent to equipment, allow space for service and maintenance. 

B. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to 
each piece of equipment having threaded pipe connection. 

C. Connect piping to equipment with shutoff valve and union. Install union between valve and 
equipment. 

D. Install flexible piping connectors at final connection to burners or oil-fired appliances. 

3.10 LABELING AND IDENTIFYING 

A. Nameplates, pipe identification, valve tags, and signs are specified in Section 230553 
"Identification for HVAC Piping and Equipment." 

B. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplates and 
signs on or near each service regulator, service meter, and earthquake valve. 

1. Text: In addition to identifying unit, distinguish between multiple units; inform operator 
of operational requirements; indicate safety and emergency precautions; and warn of 
hazards and improper operations. 

3.11 FIELD QUALITY CONTROL 

A. Pressure Test Piping: Minimum hydrostatic or pneumatic test-pressures measured at highest 
point in system: 

1. Fuel-Oil Distribution Piping: Minimum 5 psig for minimum 30 minutes. 
2. Fuel-Oil, Double-Containment Piping: 

a. Carrier Pipe: Minimum 5 psig for minimum 30 minutes. 
b. Containment Conduit: Minimum 5 psig for minimum 60 minutes. 

3. Suction Piping: Minimum 20-in. Hg for minimum 30 minutes. 
4. Isolate storage tanks if test pressure in piping will cause pressure in storage tanks to 

exceed 10 psig. 

B. Inspect and test fuel-oil piping according to NFPA 31, "Tests of Piping" Paragraph; and 
according to requirements of authorities having jurisdiction. 

C. Test leak-detection and monitoring system for accuracy by manually operating sensors and 
checking against alarm panel indication. 

D. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

E. Bleed air from fuel-oil piping using manual air vents. 
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F. Fuel-oil piping and equipment will be considered defective if it does not pass tests and 
inspections. 

G. Prepare test and inspection reports. 

3.12 OUTDOOR PIPING SCHEDULE 

A. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and 
fittings with protective coating for steel piping. 

B. Aboveground fuel-oil piping shall be the following:  

1. NPS 2 and Smaller: Steel pipe, steel or malleable-iron threaded fittings, and threaded 
joints. 

3.13 SHUTOFF VALVE SCHEDULE 

A. Valves for aboveground distribution piping NPS 2 and smaller shall be the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Two-piece, full-port, bronze ball valves with bronze trim. 

END OF SECTION 
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SECTION 231323 FACILITY ABOVEGROUND FUEL-OIL STORAGE TANKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Concrete-vaulted, steel, fuel-oil ASTs. 

1.3 DEFINITIONS 

A. AST: Aboveground storage tank. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and dimensions of individual 
components and profiles. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

3. Fuel-oil storage tank accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and ballast pads and anchors, and lifting or supporting 
points. 

2. Indicate dimensions, components, and location and size of each field connection. 
3. Shop Drawing Scale:  1/4 inch per foot. 

1.5 INFORMATIONAL SUBMITTALS 

A. Site Survey: Plans, drawn to scale, on which fuel-oil storage tanks are shown and coordinated 
with other services and utilities. 

B. Qualification Data: For qualified professional engineer. 

C. Seismic Qualification Certificates: For ASTs, accessories, and components, from manufacturer. 
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1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Brazing certificates. 

E. Welding certificates. 

F. Field quality-control reports. 

G. Sample Warranty: For special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fuel-oil equipment and accessories to include in 
emergency, operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. EPA Compliance: Comply with EPA and state and local authorities having jurisdiction. Include 
recording of fuel-oil storage tanks and monitoring of tanks. 

B. Steel Support Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of fuel-oil storage tanks 
that fail in materials or workmanship within specified warranty period. 

1. Storage Tanks: 

a. Failures include, but are not limited to, the following when used for storage of fuel 
oil at temperatures not exceeding 150 deg F: 

1) Structural failures including cracking, breakup, and collapse. 
2) Corrosion failure including external and internal corrosion of steel tanks. 

b. Warranty Period:  30 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design restraint and anchors for fuel-oil ASTs, and equipment, 
including comprehensive engineering analysis, using performance requirements and design 
criteria indicated. 

B. Seismic Performance: Factory-installed support attachments for AST shall withstand the effects 
of earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
when subjected to the seismic forces specified and the unit will be fully operational after 
the seismic event." 

2.2 CONCRETE-VAULTED, STEEL, FUEL-OIL AST 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Cardinal Tank Corp. 
2. ConVault, Inc. 
3. EcoVault, Inc. 

B. Description:  UL 142 and UL 2085; thermally insulated, fire-resistant and protected, double-
wall, horizontal, steel tank; with primary- and secondary-containment walls and insulation and 
with interstitial space. 

C. Construction: Fabricated with welded, carbon steel and insulation and encased in concrete that 
will protect from bullets; suitable for operation at atmospheric pressure and for storing fuel oil 
with specific gravity up to 1.1 and with test temperature according to UL 2085. 

D. Capacities and Characteristics: 

1. Capacity: 2,000. For each Fuel-Oil Grade:  Gasoline and Diesel. 

2.3 SHOP PAINTING OF AST 

A. Apply manufacturer's standard prime coat to exterior steel surface of AST and supports. 

B. Shop Cleaning: After fabrication, blast clean according to SSPC-SP 6/NACE No. 3. 

C. After cleaning, remove dust or residue from cleaned surfaces. 

D. If surface develops rust before prime coat is applied, repeat surface preparation. 

E. Apply manufacturer's standard prime coat to shop-cleaned, dry surface same day as surface 
preparation. 
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F. Apply manufacturer's standard two-component, epoxy finish coats. 

2.4 FUEL-OIL AST ACCESSORIES 

A. Tank Manholes: 22-inch-minimum diameter; bolted, flanged, and gasketed; centered on top of 
tank. 

B. Threaded pipe connection fittings on top of tank, for fill, supply, return, vent, sounding, and 
gaging. Include cast-iron plugs for shipping. 

C. Threaded pipe connection fittings on top or sides of tank as indicated, for fill, supply, return, 
vent, sounding, and gaging. Include cast-iron plugs for shipping. 

D. Striker Plates: Inside tank, on bottom below fill, vent, sounding, gage, and other tube openings. 

E. Lifting Lugs: For handling and installation. 

F. Ladders: Carbon-steel ladder inside tank, anchored to top and bottom, and located as indicated. 
Include reinforcement of tank at bottom of ladder. 

G. Ladders: Carbon-steel ladder outside tank, anchored to top and side wall. Comply with 
requirements in Section 055000 "Metal Fabrications" for exterior steel ladder. 

H. Supply Tube: Extension of supply piping fitting into tank, terminating 6 inches above tank 
bottom and cut at a 45-degree angle. 

I. Sounding and Gage Tubes: Extension of fitting into tank, terminating 6 inches above tank 
bottom and cut at a 45-degree angle. 

2.5 LIQUID-LEVEL GAGE SYSTEM 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Caldwell Systems Corporation. 
2. Clawson Tank Company. 
3. Franklin Fueling Systems. 
4. Highland Tank & Manufacturing Company, Inc. 
5. INCON, Inc. 
6. Pneumercator Inc. 
7. Preferred Utilities Manufacturing Corporation. 
8. Rochester Gauges, Inc. 
9. Tuthill Corporation. 
10. Venture Measurement Company, LLC. 

B. Description: Calibrated liquid-level gage system complying with UL 1238 with probes or other 
sensors and remote annunciator panel. 
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C. Annunciator Panel: With visual and audible, high-tank-level and low-tank-level alarms; fuel 
indicator with registration in gallons; and overfill alarm. Include gage volume range that covers 
fuel-oil storage capacity. 

D. Controls: Electrical, operating on 120-V ac. 

2.6 LEAK-DETECTION AND MONITORING SYSTEM 

A. Cable and Sensor System: Comply with UL 1238. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Caldwell Systems Corporation. 
b. Containment Solutions, Inc. 
c. Franklin Fueling Systems. 
d. Gems Sensors & ControlsInc. 
e. Highland Tank & Manufacturing Company, Inc. 
f. Pentair Thermal Management. 
g. Perma-Pipe, Inc. 
h. Raychem; a brand of nVent. 
i. Tuthill Corporation. 
j. Veeder-Root Company (The). 

2. Calibrated leak-detection and monitoring system with probes and other sensors and 
remote alarm panel for fuel-oil storage tanks and fuel-oil piping. 

3. Include fittings and devices required for testing. 
4. Controls: Electrical, operating on 120-V ac. 
5. Calibrated liquid-level gage complying with UL 1238 with probes or other sensors and 

remote annunciator panel. 
6. Remote Annunciator Panel: With visual and audible, high-tank-level and low-tank-level 

alarms; fuel indicator with registration in gallons and overfill alarm. Include gage volume 
range that covers fuel-oil storage capacity. 

7. Controls: Electrical, operating on 120-V ac. 

B. Hydrostatic System: Comply with UL 1238. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Caldwell Systems Corporation. 
b. Containment Solutions, Inc. 
c. Franklin Fueling Systems. 
d. Highland Tank & Manufacturing Company, Inc. 
e. Pentair Thermal Management. 
f. Perma-Pipe, Inc. 
g. Pneumercator Inc. 
h. Raychem; a brand of nVent. 
i. Tuthill Corporation. 
j. Veeder-Root Company (The). 
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2. Calibrated leak-detection and monitoring system with brine antifreeze solution, reservoir 
sensor, and electronic control panel to monitor leaks in inner and outer tank walls. 

3. Include fittings and devices required for testing. 
4. Controls: Electrical, operating on 120-V ac. 
5. Calibrated liquid-level gage complying with UL 1238 with probes or other sensors and 

remote annunciator panel. 
6. Remote Annunciator Panel: With visual and audible, high-tank-level and low-tank-level 

alarms; fuel indicator with registration in gallons; and overfill alarm. Include gage 
volume range that covers fuel-oil storage capacity. 

7. Controls: Electrical, operating on 120-V ac. 

2.7 SOURCE QUALITY CONTROL 

A. Pressure test and inspect fuel-oil storage tanks, after fabrication and before shipment, according 
to ASME and the following: 
1. Horizontal, Concrete-Vaulted and Insulated, Steel ASTs: UL 142 and UL 2085. 

B. Affix standards organization's code stamp. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for aboveground fuel-oil storage tanks to verify actual locations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and 
backfilling. 

B. Allow for cast-in-place, concrete base. 

3.3 FUEL-OIL AST INSTALLATION 

A. Install tank bases and supports. 

B. Concrete Bases: Anchor AST to concrete base according to equipment manufacturer's written 
instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 
directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor. 
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4. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Use 3000-psig, 28-day, compressive-strength concrete and reinforcement as specified in 

Section "Cast-in-Place Concrete." 

C. Connect piping and vent fittings. 

D. Install ground connections. 

E. Install tank leak-detection and monitoring devices. 

F. Install steel ASTs according to STI R912. 

G. Install insulated and concrete-vaulted, steel ASTs according to STI R942. 

H. Fill storage tanks with fuel oil. 

3.4 LIQUID-LEVEL GAGE SYSTEM INSTALLATION 

A. Install liquid-level gage system. Install panel inside building where indicated. 

3.5 LEAK-DETECTION AND MONITORING SYSTEM INSTALLATION 

A. Install leak-detection and monitoring system. Install alarm panel inside building where 
indicated. 

1. Double-Wall, Fuel-Oil Storage Tanks:  Install probes or use factory-installed integral 
probes in interstitial space. 

2. Double-Containment, Fuel-Oil Piping: Install leak-detection sensor cable probes in 
interstitial space of double-containment piping. 

3. Install liquid-level gage. 

3.6 LABELING AND IDENTIFYING 

A. Nameplates, pipe identification, and signs are specified in Section 230553 "Identification for 
HVAC Piping and Equipment." 

3.7 FIELD PAINTING OF AST 

A. Prepare and touch up damaged exterior surface of AST and supports as specified in "Shop 
Painting of AST" Article. 

B. Prepare exterior steel surface of AST and tank supports. 

C. Field Cleaning: After fabrication, blast clean according to SSPC-SP 6/NACE No. 3. 
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D. After cleaning, remove dust or residue from cleaned surfaces. 

E. If surfaces develop rust before prime coat is applied, repeat surface preparation. 

F. Prepare surface of AST and supports and apply painting systems according to specifications in 
Section "High-Performance Coatings" for severe environment semigloss finish for ferrous 
metal. 

3.8 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. Tanks: Minimum hydrostatic or compressed-air test pressures for fuel-oil storage tanks 
that have not been factory tested and do not bear the ASME code stamp or a listing mark 
acceptable to authorities having jurisdiction: 
a. Double-Wall Tanks: 

1) Inner Tanks: Minimum 3 psig and maximum 5 psig. 
2) Interstitial Space: Minimum 3 psig and maximum 5 psig, or 5.3-in. Hg 

vacuum. 

b. Where vertical height of fill and vent pipes is such that the static head imposed on 
the bottom of the tank is greater than 10 psig, hydrostatically test the tank and fill 
and vent pipes to a pressure equal to the static head thus imposed. 

c. Maintain the test pressure for one hour. 

C. ASTs will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 232300  REFRIGERANT PIPING 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This Section includes refrigerant piping used for air-conditioning applications. 

1.03 PERFORMANCE REQUIREMENTS 

A. Line Test Pressure for Refrigerant R-410A: 
1. Suction Lines for Air-Conditioning Applications:  300 psig. 
2. Suction Lines for Heat-Pump Applications:  535 psig. 
3. Hot-Gas and Liquid Lines:  535 psig. 

1.04 ACTION SUBMITTALS 

A. Shop Drawings:  Show layout of refrigerant piping and specialties, including pipe, tube, and fitting 
sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil traps, double 
risers, wall and floor penetrations, and equipment connection details.  Show interface and spatial 
relationships between piping and equipment. 
1. Shop Drawing Scale:  1/4 inch equals 1 foot. 
2. Refrigerant piping indicated on Drawings is schematic only.  Size piping and design actual 

piping layout, including oil traps, double risers, specialties, and pipe and tube sizes to 
accommodate, as a minimum, equipment provided, elevation difference between compressor 
and evaporator, and length of piping to ensure proper operation and compliance with 
warranties of connected equipment. 

3. Refrigerant piping and insulation materials. 

1.05 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control test reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For refrigerant valves and piping specialties to include in 
maintenance manuals. 
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1.07 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to ASME Boiler and Pressure Vessel Code:  
Section IX, "Welding and Brazing Qualifications." 

B. Comply with ASHRAE 15, "Safety Code for Refrigeration Systems." 

C. Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 

D. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program. 

E. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to 
authorities having jurisdiction.  Factory label insulation and jacket materials and adhesive, mastic, 
tapes, and cement material containers, with appropriate markings of applicable testing agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index 

of 50 or less. 
2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index 

of 150 or less. 

1.08 PRODUCT STORAGE AND HANDLING 

A. Store piping in a clean and protected area with end caps in place to ensure that piping interior and 
exterior are clean when installed. 

1.09 COORDINATION 

A. Coordinate size and location of roof curbs, piping supports, and roof penetrations.  These items are 
specified in Section 077200 "Roof Accessories." 

B. Coordinate sizes and locations of supports, hangers, and insulation shields. 

C. Coordinate clearance requirements with piping Installer for piping insulation application.  Before 
preparing piping Shop Drawings, establish and maintain clearance requirements for installation of 
insulation and field-applied jackets and finishes and for space required for maintenance. 

1.010 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing 
and testing heat tracing.  Insulation application may begin on segments that have satisfactory test 
results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 
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PART 2   PRODUCTS 

2.01 COPPER TUBE AND FITTINGS 

A. Copper Tube:  ASTM B 280, Type ACR. 

B. Wrought-Copper Fittings:  ASME B16.22. 

C. Wrought-Copper Unions:  ASME B16.22. 

D. Brazing Filler Metals:  AWS A5.8. 

E. Flexible Connectors: 
1. Body:  Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective 

jacket. 
2. End Connections:  Socket ends. 
3. Offset Performance:  Capable of minimum 3/4-inch misalignment in minimum 7-inch- long 

assembly. 
4. Pressure Rating:  Factory test at minimum 500 psig. 
5. Maximum Operating Temperature:  250 deg F. 

2.02 VALVES AND SPECIALTIES 

A. Moisture/Liquid Indicators: 
1. Body:  Forged brass. 
2. Window:  Replaceable, clear, fused glass window with indicating element protected by filter 

screen. 
3. Indicator:  Color coded to show moisture content in ppm. 
4. Minimum Moisture Indicator Sensitivity:  Indicate moisture above 60 ppm. 
5. End Connections:  Socket or flare. 
6. Working Pressure Rating:  500 psig. 
7. Maximum Operating Temperature:  240 deg F. 

B. Permanent Filter Dryers:  Comply with ARI 730. 
1. Body and Cover:  Painted-steel shell. 
2. Filter Media:  10 micron, pleated with integral end rings; stainless-steel support. 
3. Desiccant Media:  Activated alumina. 
4. Designed for reverse flow (for heat-pump applications). 
5. End Connections:  Socket. 
6. Access Ports:  NPS 1/4 connections at entering and leaving sides for pressure differential 

measurement. 
7. Maximum Pressure Loss:  2 psig. 
8. Working Pressure Rating:  500 psig. 
9. Maximum Operating Temperature:  240 deg F. 

C. Solenoid Valves: Comply with AHRI 760 and UL 429; listed and labeled by a National 
Recognized Testing Laboratory (NRTL). 
1. Body and Bonnet: Plated steel. 
2. Solenoid Tube, Plunger, Closing Spring, and Seat Orifice: Stainless steel. 
3. Seat: Polytetrafluoroethylene. 
4. End Connections: Socket. 
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5. Electrical: Molded, watertight coil in NEMA 250 enclosure of type required by location with 
1/2-inch (16-GRC) conduit adapter, and 24-V ac coil. 

6. Working Pressure Rating: 400 psig (2760 kPa). 
7. Maximum Operating Temperature: 240 deg F (116 deg C). 

2.03 INSULATION MATERIALS 

A. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

2.04 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 
1. Products:  Subject to compliance with requirements, provide 1 inch thick insulation form one 

of the following: 
a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.05 REFRIGERANTS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Atofina Chemicals, Inc. 
2. DuPont Company; Fluorochemicals Div. 
3. Honeywell, Inc.; Genetron Refrigerants. 
4. INEOS Fluor Americas LLC. 

C. ASHRAE 34, R-410A:  Pentafluoroethane/Difluoromethane. 



BYSP 18002 REFRIGERANT PIPING 232300 - 5 

PART 3   EXECUTION 

3.01 PIPING APPLICATIONS FOR REFRIGERANT R-410A 

A. Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications:  Copper, 
Type ACR, annealed-temper tubing and wrought-copper fittings with brazed joints. 

B. Hot-Gas and Liquid Lines, and Suction Lines for Heat-Pump Applications:  Copper, Type ACR, 
annealed- or drawn-temper tubing and wrought-copper fittings with brazed joints. 

3.02 VALVE AND SPECIALTY APPLICATIONS 

A. Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or at 
the inlet of the evaporator coil capillary tube. 

B. Install filter dryers in liquid line between compressor and thermostatic expansion valve. 

C. Provide solenoid valve as required by equipment manufacturer. 

3.03 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems; indicated locations and arrangements were used to size pipe and calculate friction loss, 
expansion, and other design considerations.  Install piping as indicated unless deviations to layout 
are approved on Shop Drawings. 

B. Install refrigerant piping according to ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Select system components with pressure rating equal to or greater than system operating pressure. 

J. Install piping as short and direct as possible, with a minimum number of joints, elbows, and 
fittings. 

K. Arrange piping to allow inspection and service of refrigeration equipment.  Install valves and 
specialties in accessible locations to allow for service and inspection.  Install access doors or panels 



BYSP 18002 REFRIGERANT PIPING 232300 - 6 

as specified in Section 083113 "Access Doors and Frames" if valves or equipment requiring 
maintenance is concealed behind finished surfaces. 

L. Install refrigerant piping in protective conduit where installed belowground. 

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical 
injury. 

N. Slope refrigerant piping as follows: 
1. Install horizontal hot-gas discharge piping with a uniform slope downward away from 

compressor. 
2. Install horizontal suction lines with a uniform slope downward to compressor. 
3. Install traps and double risers to entrain oil in vertical runs. 
4. Liquid lines may be installed level. 

O. When brazing remove solenoid-valve coils and sight glasses; also remove valve stems, seats, and 
packing, and accessible internal parts of refrigerant specialties.  Do not apply heat near expansion-
valve bulb. 

P. Install piping with adequate clearance between pipe and adjacent walls and hangers or between 
pipes for insulation installation. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  

R. Install sleeve seals for piping penetrations of concrete walls and slabs. 

S. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

3.04 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to 
prevent scale formation. 

D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and 
Tube." 
1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper pipe. 
2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel. 

3.05 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Fittings and Elbows: 
1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 
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C. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 
2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body.  Arrange insulation to permit access to packing and to allow valve 
operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being 
insulated. 

D. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating. 

3.06 HANGERS AND SUPPORTS 

A. Install the following pipe attachments: 
1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported 

on a trapeze. 
4. Spring hangers to support vertical runs. 
5. Copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

B. Install hangers for copper tubing with the following maximum spacing and minimum rod sizes: 
1. NPS 1/2:  Maximum span, 60 inches; minimum rod size, 1/4 inch. 
2. NPS 5/8:  Maximum span, 60 inches; minimum rod size, 1/4 inch. 
3. NPS 1:  Maximum span, 72 inches; minimum rod size, 1/4 inch. 
4. NPS 1-1/4:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 

C. Support multifloor vertical runs at least at each floor. 

D. Provide high density insulation at all support points matching the R value of the specified 
insulation. 

3.07 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 
1. Comply with ASME B31.5, Chapter VI. 
2. Test refrigerant piping, specialties, and receivers.  Isolate compressor, condenser, 

evaporator, and safety devices from test pressure if they are not rated above the test pressure. 
3. Test high- and low-pressure side piping of each system separately at not less than the 

pressures indicated in Part 1 "Performance Requirements" Article. 
a. Fill system with nitrogen to the required test pressure. 
b. System shall maintain test pressure at the manifold gage throughout duration of test. 
c. Test joints and fittings with electronic leak detector or by brushing a small amount of 

soap and glycerin solution over joints. 
d. Remake leaking joints using new materials, and retest until satisfactory results are 

achieved. 
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3.08 SYSTEM CHARGING 

A. Charge system using the following procedures: 
1. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers.  If vacuum 

holds for 12 hours, system is ready for charging. 
2. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 

3.09 ADJUSTING 

A. Adjust thermostatic expansion valve to obtain proper evaporator superheat. 

B. Adjust set-point temperature of air-conditioning controllers to the system design temperature. 

C. Perform the following adjustments before operating the refrigeration system, according to 
manufacturer's written instructions: 
1. Open compressor suction and discharge valves. 
2. Open refrigerant valves except bypass valves that are used for other purposes. 

END OF SECTION 



BYSP 18002 METAL DUCTS 233113 - 1 

SECTION 233113 METAL DUCTS 

PART 1   GENERAL 

 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 

2. Single-wall round ducts and fittings. 

3. Sheet metal materials. 

4. Duct liner. 

5. Sealants and gaskets. 

6. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity loads 
and stresses within limits and under conditions described in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"  

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 

2. Sealants and gaskets. 

3. Hanger, supports, and anchors. 

B. Shop Drawings: 

1. Shop Drawings:  1/8" = 1' foot scale.  Show fabrication and installation details for metal 
ducts. 

2. Fabrication, assembly, and installation, including plans, elevations, sections, components, 
and attachments to other work. 

3. Factory- and shop-fabricated ducts and fittings. 
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4. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 

5. Elevation of top of ducts. 

6. Dimensions of main duct runs from building grid lines. 

7. Fittings. 

8. Reinforcement and spacing. 

9. Seam and joint construction. 

10. Penetrations through fire-rated and other partitions. 

11. Equipment installation based on equipment being used on Project. 

12. Locations for duct accessories, including dampers, turning vanes, and access doors and 
panels. 

13. Hangers and supports, including methods for duct and building attachment and vibration 
isolation. 

1.05 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Field quality-control reports. 

PART 2   PRODUCTS 

2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," "Rectangular Duct Reinforcement Tables," for 
static-pressure class listed in this specification, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

C. Longitudinal Seams:  Shall be Type L-1, Pittsburgh seam and fabricate according to 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," "Rectangular 
Duct/Longitudinal Seams," for applicable sealing requirements, materials involved, and other 
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Unless 
specified below select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.02 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, and Flexible Duct," based on indicated 
static-pressure class unless otherwise indicated. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Lindab Inc. 

b. McGill AirFlow LLC. 
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c. SEMCO Incorporated. 

d. Spiral Manufacturing Co., Inc. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 
for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

2.03 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation:  G90. 

2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

D. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.04 DUCT LINER 

A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. CertainTeed Corporation; Insulation Group. 

b. Johns Manville. 

c. Knauf Insulation. 

d. Owens Corning. 

2. Maximum Thermal Conductivity: 

1) Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean 
temperature. 
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3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form 
the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the 
EPA for use in HVAC systems. 

4. Solvent or Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and 
with ASTM C 916. 

B. Insulation Pins and Washers: 

1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.135-inch- diameter shank, length to suit 
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick 
galvanized steel; with beveled edge sized as required to hold insulation securely in place 
but not less than 1-1/2 inches in diameter. 

C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 
coverage at liner contact surface area.  Attaining indicated thickness with multiple layers 
of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal 
nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 

4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-
edge overlapping. 

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 
unless duct size and dimensions of standard liner make longitudinal joints necessary. 

6. Secure liner with mechanical fasteners 4 inches from corners and at intervals not 
exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not 
exceeding 18 inches longitudinally. 

7. Secure transversely oriented liner edges facing the airstream with metal nosings that have 
either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge 
facings at the following locations: 

a. Fan discharges. 

b. Intervals of lined duct preceding unlined duct. 

c. Upstream edges of transverse joints in ducts where air velocities are higher than 
2500 fpm or where indicated. 

2.05 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Solids Content:  Minimum 65 percent. 

3. Shore A Hardness:  Minimum 20. 

4. Water resistant. 
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5. Mold and mildew resistant. 

6. VOC:  Maximum 75 g/L (less water). 

7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

8. Service:  Indoor or outdoor. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), stainless 
steel, or aluminum sheets. 

C. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 

2. Type:  S. 

3. Grade:  NS. 

4. Class:  25. 

5. Use:  O. 

6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

E. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be 
rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 
and fitting spigots. 

2.06 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized 
rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct." 

D. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

E. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

PART 3   EXECUTION 

3.01 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system.  Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations.  
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 
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C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults, electrical equipment rooms and 
enclosures, and elevator equipment rooms. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct.  Overlap openings on four sides by at least 1-1/2 
inches. 

K. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 

3.02 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do not use 
two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  When 
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.03 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

3.04 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for 
slabs more than 4 inches thick. 

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 
slabs less than 4 inches thick. 
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C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

3.05 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.06 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.  
Paint materials and application requirements are specified in Section 099113 "Exterior Painting" 
and Section 099123 "Interior Painting." 

3.07 FIELD QUALITY CONTROL 

A. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

3.08 DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-pressure class if 
required for cleaning access.  Provide insulated panels for insulated or lined duct.  Patch 
insulation and liner as recommended by duct liner manufacturer.  Comply with 
Section 233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 

3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 
percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris removed from 
HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 
and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 
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3. Air-handling unit internal surfaces and components including mixing box, coil section, 
air wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 
mechanical equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 
from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect 
vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet.  Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if 
fungus is present.  Apply antimicrobial agents according to manufacturer's written 
instructions after removal of surface deposits and debris. 

3.09 START UP 

A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

3.010 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel. 

B. Supply Ducts: 

1. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class:  Positive 1-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

C. Return Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 1-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

D. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative 1-inch wg. 
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b. Minimum SMACNA Seal Class:  C.  

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 1-inch wg. 

b. Minimum SMACNA Seal Class:  B. 

F. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

G. Liner: 

1. Return Air Ducts:  Fibrous glass, Type I, 1-1/2 inches thick. 

2. Exhaust Air Ducts:  Fibrous glass, Type I, 1 inch thick. 

3. Return- and Exhaust-Fan Plenums:  Fibrous glass, Type , 1-1/2 inches thick. 

4. Transfer Ducts:  Fibrous glass, Type I, 1 inch thick. 

H. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 3 with minimum 1.5 radius-to-diameter ratio. 

b. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 

b. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam or Welded. 

I. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 

b. Rectangular Main to Round Branch:  Conical spin in or 45-degree lead in. 

2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."  
Saddle taps are permitted in existing duct. 

a. Velocity all:  45-degree lateral. 

END OF SECTION 
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SECTION 233300 AIR DUCT ACCESSORIES 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Backdraft and pressure relief dampers. 
2. Manual volume dampers. 
3. Turning vanes. 
4. Remote damper operators. 
5. Duct-mounted access doors. 
6. Flexible connectors. 
7. Flexible ducts. 
8. Duct accessory hardware. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.04 INFORMATIONAL SUBMITTALS 

A. Source quality-control reports. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

PART 2   PRODUCTS 

2.01 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
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indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

2.02 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G60. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts. 

C. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6. 

D. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

E. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.03 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. American Warming and Ventilating; a Mestek Architectural Group company. 
2. Cesco Products; a divsion of MESTEK, Inc. 
3. Greenheck Fan Corporation. 
4. Nailor Industries Inc. 
5. NCA Manufacturing, Inc. 
6. Pottorff. 
7. Ruskin Company. 

B. Description: Gravity balanced. 

C. Maximum Air Velocity:  2000 fpm. 

D. Maximum System Pressure:  2-inch wg. 

E. Frame: Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or 
mechanically attached. 

F. Blades: Multiple single-piece blades, center pivoted, maximum 6-inch width, 0.025-inch-thick, 
roll-formed aluminum with sealed edges. 

G. Blade Action: Parallel. 

H. Blade Seals:  Neoprene, mechanically locked. 

I. Blade Axles: 
1. Material:  Nonferrous metal. 



BYSP 18002 AIR DUCT ACCESSORIES 233300 - 3 

2. Diameter:  0.20 inch. 

J. Tie Bars and Brackets:  Aluminum. 

K. Return Spring: Adjustable tension. 

L. Bearings:  Steel ball. 

M. Accessories: 
1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators. 
4. Chain pulls. 
5. Screen Mounting: Rear mounted. 
6. Screen Material:  Galvanized steel. 
7. Screen Type:  Bird. 
8. 90-degree stops. 

2.04 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. American Warming and Ventilating; a Mestek Architectural Group company. 
b. Flexmaster U.S.A., Inc. 
c. McGill AirFlow LLC. 
d. Nailor Industries Inc. 
e. Pottorff. 
f. Ruskin Company. 
g. Vent Products Co., Inc. 

2. Standard leakage rating. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 
a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings:  

a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 
8. Tie Bars and Brackets: Galvanized steel. 

B. Jackshaft: 
1. Size:  0.5-inch diameter. 
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2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 
supports at each mullion and at each end of multiple-damper assemblies. 

3. Length and Number of Mountings: As required to connect linkage of each damper in 
multiple-damper assembly. 

C. Damper Hardware: 
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, 

and a 3/4-inch hexagon locking nut. 
2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.05 TURNING VANES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Aero-Dyne Sound Control Co. 
2. CL WARD & Family Inc. 
3. Ductmate Industries, Inc. 
4. Duro Dyne Inc. 
5. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 
1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded 
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into 
vane runners suitable for duct mounting. 

D. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

E. Vane Construction: Single wall for ducts up to 48 inches wide and double wall for larger 
dimensions. 

2.06 REMOTE DAMPER OPERATORS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to the following: 
1. Young Regulator Company. 

B. Description: Cable system designed for remote manual damper adjustment. 

C. Tubing:  Brass. 

D. Cable:  Stainless steel. 

E. Wall-Box Mounting:  Recessed. 
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F. Wall-Box Cover-Plate Material:  Steel. 

2.07 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. American Warming and Ventilating; a Mestek Architectural Group company. 
2. Cesco Products; a divsion of MESTEK, Inc. 
3. Ductmate Industries, Inc. 
4. McGill AirFlow LLC. 
5. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct." 
1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks. 
b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression 

latches with outside and inside handles. 

2.08 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 
4. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives: Comply with UL 181, Class 1. 

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 
1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F. 
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2.09 FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Flexmaster U.S.A., Inc. 
2. Flex-Tek Group. 
3. McGill AirFlow LLC. 
4. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Noninsulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester film with latex 
adhesive supported by helically wound, spring-steel wire. 
1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 210 deg F. 

C. Insulated, Flexible Duct: UL 181, Class 1, aluminum laminate and polyester film with latex 
adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene 
vapor-barrier film. 
1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 210 deg F. 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1. 

D. Flexible Duct Connectors: 
1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 

worm-gear action in sizes 3 through 18 inches, to suit duct size. 
2. Non-Clamp Connectors:  Adhesive. 

2.010 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3   EXECUTION 

3.01 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 
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C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust 
fan unless otherwise indicated. 

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with 
hat channels of same depth as liner, and terminate liner with nosing at hat channel. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 
1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. 

Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream from turning vanes. 
9. Upstream or downstream from duct silencers. 
10. Control devices requiring inspection. 
11. Elsewhere as indicated. 

H. Install access doors with swing against duct static pressure. 

I. Install flexible connectors to connect ducts to equipment. 

J. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

K. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct 
clamped or strapped in place. 

L. Connect flexible ducts to metal ducts with adhesive. 

M. Install duct test holes where required for testing and balancing purposes. 

3.02 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
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3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 
movement and verify that proper heat-response device is installed. 

4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 
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SECTION 233423 HVAC POWER VENTILATORS 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 
1. Centrifugal roof ventilators. 
2. Ceiling-mounted ventilators. 

1.03 PERFORMANCE REQUIREMENTS 

A. Operating Limits: Classify according to AMCA 99. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. Also include the following: 
1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound-power ratings. 
3. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
4. Material thickness and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 
6. Roof curbs. 
7. Fan speed controllers. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 

1.05 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For power ventilators to include in emergency, operation, and 
maintenance manuals. 
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1.07 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Belts:  One set(s) for each belt-driven unit. 

1.08 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the 
AMCA-Certified Ratings Seal. 

C. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use for 
restaurant kitchen exhaust shall also comply with UL 762. 

1.09 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided. 

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 
actual equipment provided. 

PART 2   PRODUCTS 

2.01 CENTRIFUGAL ROOF VENTILATORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Greenheck Fan Corporation. 
2. Loren Cook Company. 
3. Twin City Fan and Blower. 

B. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum 
base with venturi inlet cone. 
1. Upblast Units: Provide spun-aluminum discharge baffle to direct discharge air upward, 

with rain and snow drains. 
2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and 

maintenance. 

C. Fan Wheels: Aluminum hub and wheel with backward-inclined blades. 

D. Belt Drives: 
1. Resiliently mounted to housing. 
2. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 
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3. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings. 
4. Pulleys: Cast-iron, adjustable-pitch motor pulley. 
5. Fan and motor isolated from exhaust airstream. 

E. Accessories: 
1. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted outside 

fan housing, factory wired through an internal aluminum conduit. 
2. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire. 
3. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 

factory set to close when fan stops. 

F. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof 
opening and fan base. 
1. Configuration:  Self-flashing without a cant strip, with mounting flange. 
2. Overall Height:  12 inches. 
3. Pitch Mounting: Manufacture curb for roof slope. 
4. Metal Liner: Galvanized steel. 

2.02 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 
efficiency requirements for motors specified in Section 230513 "Common Motor Requirements 
for HVAC Equipment." 
1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load 

will not require motor to operate in service factor range above 1.0. 

2.03 SOURCE QUALITY CONTROL 

A. Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan 
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, 
"Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified 
Ratings Seal. 

B. Certify fan performance ratings, including flow rate, pressure, power, air density, speed of 
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of 
Testing Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified 
Ratings Seal. 

PART 3   EXECUTION 

3.01 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Section 077200 
"Roof Accessories" for installation of roof curbs. 
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C. Install units with clearances for service and maintenance. 

D. Label units according to requirements specified in Section 230553 "Identification for HVAC 
Piping and Equipment." 

3.02 CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air 
Duct Accessories." 

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

C. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

D. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.03 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service: Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 
1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections to 

ducts and electrical components are complete. Verify that proper thermal-overload 
protection is installed in motors, starters, and disconnect switches. 

3. Verify that cleaning and adjusting are complete. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 

wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and 
adjust belts, and install belt guards. 

5. Adjust belt tension. 
6. Adjust damper linkages for proper damper operation. 
7. Verify lubrication for bearings and other moving parts. 
8. Verify that manual and automatic volume control and fire and smoke dampers in 

connected ductwork systems are in fully open position. 
9. Disable automatic temperature-control operators, energize motor and adjust fan to 

indicated rpm, and measure and record motor voltage and amperage. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

D. Prepare test and inspection reports. 
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3.04 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Adjust belt tension. 

C. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 
for testing, adjusting, and balancing procedures. 

D. Replace fan and motor pulleys as required to achieve design airflow. 

E. Lubricate bearings. 

END OF SECTION 
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SECTION 233713 DIFFUSERS, REGISTERS, AND GRILLES 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Louver face diffusers. 

2. Adjustable bar registers and grilles. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

PART 2   PRODUCTS 

2.01 CEILING DIFFUSERS 

A. Louver Face Diffuser: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Krueger. 

b. Nailor Industries Inc. 

c. Titus. 

2. Material:  Steel. 

3. Finish:  Baked enamel, white. 

4. Dampers:  Radial opposed blade. 

5. Accessories: 

a. Square to round neck adaptor. 

b. Sectorizing baffles. 

2.02 REGISTERS AND GRILLES 

A. Adjustable Bar Register: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Krueger. 

b. Nailor Industries Inc. 

c. Titus. 

2. Material:  Steel. 
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3. Finish:  Baked enamel, white. 

4. Face Blade Arrangement:  Double deflection spaced 3/4 inch apart. 

5. Core Construction:  Integral. 

6. Frame:  1-1/4 inches wide. 

7. Damper Type:  Adjustable opposed blade. 

B. Fixed Face Grille: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Krueger. 

b. Nailor Industries Inc. 

c. Titus. 

2. Material:  Steel. 

3. Finish:  Baked enamel, white. 

4. Face Arrangement:  Perforated core. 

5. Frame:  1-1/4 inches wide. 

2.03 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3   EXECUTION 

3.01 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, 
and accessories. Air outlet and inlet locations have been indicated to achieve design 
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final 
locations where indicated, as much as practical. For units installed in lay-in ceiling panels, 
locate units in the center of panel. Where architectural features or other items conflict with 
installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.03 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

END OF SECTION 
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SECTION 235400 FURNACES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Gas-fired, condensing furnaces and accessories complete with controls. 
2. Air filters. 
3. Air cleaners. 
4. Ventilation heat exchangers. 
5. Refrigeration components. 

1.3 SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and 
accessories for each of the following: 

1. Furnace. 
2. Thermostat. 
3. Air filter. 
4. Ventilation heat exchanger. 
5. Refrigeration components. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Operation and Maintenance Data:  For each furnace to include in emergency, operation, and 
maintenance manuals for each of the following: 

1. Furnace and accessories complete with controls. 
2. Air filter. 
3. Ventilation heat exchanger. 
4. Refrigeration components. 

D. Warranty:  Special warranty specified in this Section. 
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1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and Startup." 

C. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-
2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

D. Comply with NFPA 70. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace the following components of furnaces that fail in materials or workmanship within 
specified warranty period: 

1. Warranty Period, Commencing on Date of Substantial Completion: 

a. Furnace Heat Exchanger:  10 years. 
b. Integrated Ignition and Blower Control Circuit Board:  Five years. 
c. Draft-Inducer Motor:  Five years. 
d. Evaporator and Condenser Coils:  Five years. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Disposable Air Filters:  Furnish two complete sets. 
2. Fan Belts:  Furnish one set(s) for each furnace fan. 

PART 2 - PRODUCTS 

2.1 GAS-FIRED FURNACES, CONDENSING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Carrier Corporation; Div. of United Technologies Corp. 
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2. Lennox Industries Inc. 
3. Trane. 

B. General Requirements for Gas-Fired, Condensing Furnaces:  Factory assembled, piped, wired, 
and tested; complying with ANSI Z21.47/CSA 2.3, "Gas-Fired Central Furnaces," and with 
NFPA 54. 

C. Cabinet:  Steel. 

1. Cabinet interior around heat exchanger shall be factory-installed insulation. 
2. Lift-out panels shall expose burners and all other items requiring access for maintenance. 
3. Factory paint external cabinets in manufacturer's standard color. 
4. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1-2004. 

D. Fan:  Centrifugal, factory balanced, resilient mounted, direct drive. 

1. Fan Motors:  Comply with requirements in Division 23 Section "Common Motor 
Requirements for HVAC Equipment." 

2. Special Motor Features:  Single speed, Premium (TM) efficiency, as defined in 
Division 23 Section "Common Motor Requirements for HVAC Equipment," and with 
internal thermal protection and permanent lubrication. 

3. Special Motor Features:  Multitapped, multispeed with internal thermal protection and 
permanent lubrication. 

4. Special Motor Features:  Electronically controlled motor (ECM) controlled by integrated 
furnace/blower control. 

E. Type of Gas:  Natural. 

F. Heat Exchanger: 

1. Primary:  Aluminized steel. 
2. Secondary:  Polyethylene-coated steel. 

G. Burner: 

1. Gas Valve:  100 percent safety modulating main gas valve, main shutoff valve, pressure 
regulator, safety pilot with electronic flame sensor, limit control, transformer, and 
combination ignition/fan timer control board. 

2. Ignition:  Electric pilot ignition, with hot-surface igniter or electric spark ignition. 

H. Gas-Burner Safety Controls: 

1. Electronic Flame Sensor:  Prevents gas valve from opening until pilot flame is proven; 
stops gas flow on ignition failure. 

2. Flame Rollout Switch:  Installed on burner box; prevents burner operation. 
3. Limit Control:  Fixed stop at maximum permissible setting; de-energizes burner on 

excessive bonnet temperature; automatic reset. 
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I. Combustion-Air Inducer:  Centrifugal fan with thermally protected motor and sleeve bearings 
prepurges heat exchanger and vents combustion products; pressure switch prevents furnace 
operation if combustion-air inlet or flue outlet is blocked. 

J. Furnace Controls:  Solid-state board integrates ignition, heat, cooling, and fan speeds; 
adjustable fan-on and fan-off timing; terminals for connection to accessories; diagnostic light 
with viewport. 

K. Accessories: 

1. Combination Combustion-Air Intake and Vent:  PVC plastic fitting to combine 
combustion-air inlet and vent through roof. 

2. CPVC Plastic Vent Materials. 

a. CPVC Plastic Pipe:  Schedule 40, complying with ASTM F 441/F 441M. 
b. CPVC Plastic Fittings:  Schedule 40, complying with ASTM F 438, socket type. 
c. CPVC Solvent Cement:  ASTM F 493. 

1) Use CPVC solvent cement that has a VOC content of 490 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2) Use adhesive primer that has a VOC content of 550 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. PVC Plastic Vent Materials: 

a. PVC Plastic Pipe:  Schedule 40, complying with ASTM D 1785. 
b. PVC Plastic Fittings:  Schedule 40,  complying with ASTM D 2466, socket type. 
c. PVC Solvent Cement:  ASTM D 2564. 

1) Use PVC solvent cement that has a VOC content of 510 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2) Use adhesive primer that has a VOC content of 550 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.2 THERMOSTATS 

A. Thermostats shall be provided by Alerton with control system for remote programming. 

B. Solid-State Thermostat:  Wall-mounting, programmable, microprocessor-based unit with 
automatic switching from heating to cooling, preferential rate control, seven-day 
programmability with minimum of four temperature presets per day,and battery backup 
protection against power failure for program settings. 

C. Single-Stage, Heating-Cooling Thermostat:  Adjustable, heating-cooling, wall-mounting unit 
with fan on-automatic selector. 

D. Two-Stage, Heating-Cooling Thermostat:  Adjustable, heating-cooling, wall-mounting unit with 
fan on-automatic selector. 

E. Single-Stage, Heating-Only Thermostat:  Wall-mounting unit with fan on-automatic selector. 
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F. Control Wiring:  Unshielded twisted-pair cabling. 

1. No. 24 AWG, 100 ohm, four pair. 
2. Cable Jacket Color:  Blue. 

G. Controls shall comply with requirements in ASHRAE/IESNA 90.1-2004, "Controls." 

2.3 AIR FILTERS 

A. Disposable Filters:  1-inch- thick fiberglass media with ASHRAE 52.2 MERV rating of 6 or 
higher, in sheet metal frame. 

B. Charged Media Air Filters:  Sheet metal housing arranged to be ducted in return-air duct 
connection to furnace, generates electrostatic charge; MERV 10 rating. 

2.4 REFRIGERATION COMPONENTS 

A. General Refrigeration Component Requirements: 

1. Refrigeration compressor, coils, and specialties shall be designed to operate with CFC-
free refrigerants. 

2. Energy Efficiency:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1-2004, 
"Energy Standard for Buildings except Low-Rise Residential Buildings." 

B. Refrigerant Coil:  Copper tubes mechanically expanded into aluminum fins.  Comply with 
ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment." Match size 
with furnace.  Include condensate drain pan with accessible drain outlet complying with 
ASHRAE 62.1-2004. 

1. Refrigerant Coil Enclosure:  Steel, matching furnace and evaporator coil, with access 
panel and flanges for integral mounting at or on furnace cabinet and galvanized sheet 
metal drain pan coated with black asphaltic base paint. 

C. Refrigerant Line Kits:  Annealed-copper suction and liquid lines factory cleaned, dried, 
pressurized with nitrogen, sealed, and with suction line insulated.  Provide in standard lengths 
for installation without joints, except at equipment connections. 

1. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I, 1 inch thick. 

D. Refrigerant Piping:  Comply with requirements in Division 23 Section "Refrigerant Piping." 

E. Air-Cooled, Compressor-Condenser Unit: 

1. Casing:  Steel, finished with baked enamel, with removable panels for access to controls, 
weep holes for water drainage, and mounting holes in base.  Provide brass service valves, 
fittings, and gage ports on exterior of casing. 

2. Compressor:  Hermetically sealed scroll type. 

a. Crankcase heater. 
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b.  Vibration isolation mounts for compressor. 
c. Compressor motor shall have thermal- and current-sensitive overload devices, start 

capacitor, relay, and contactor. 
d. Two-speed compressor motors shall have manual-reset high-pressure switch and 

automatic-reset low-pressure switch. 
e. Refrigerant Charge:  R-410A. 
f. Refrigerant:  R-407C or R-410A. 

3. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying 
with ARI 210/240, and with liquid subcooler. 

4. Fan:  Aluminum-propeller type, directly connected to motor. 
5. Motor:  Permanently lubricated, with integral thermal-overload protection. 
6. Low Ambient Kit:  Permits operation down to 45 deg F. 
7. Mounting Base:  Polyethylene. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Examine factory-installed insulation before furnace installation.  Reject units that are wet, 
moisture damaged, or mold damaged. 

C. Examine roughing-in for gas and refrigerant piping systems to verify actual locations of piping 
connections before equipment installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install gas-fired furnaces and associated fuel and vent features and systems according to 
NFPA 54. 

B. Suspended Units:  Suspend from structure using threaded rods, spring hangers, and building 
attachments.  Secure rods to unit hanger attachments.  Adjust hangers so unit is level and 
plumb. 

C. Base-Mounted Units:  Secure units to substrate.  Provide optional bottom closure base if 
required by installation conditions. 

D. Controls:  Install thermostats and humidistats at mounting height of 60 inches above floor. 

E. Wiring Method:  Install control wiring in accessible ceiling spaces and in gypsum board 
partitions where unenclosed wiring method may be used.  Conceal control wiring except in 
unfinished spaces. 



BYSP 18002 FURNACES 235400 - 7 

F. Install ground-mounted, compressor-condenser components on 4-inch- thick, reinforced 
concrete base; 4 inches larger on each side than unit.  Concrete, reinforcement, and formwork 
are specified in Division 03 Section "Cast-in-Place Concrete." Coordinate anchor installation 
with concrete base. 

G. Install ground-mounted, compressor-condenser components on polyethylene mounting base. 

3.3 CONNECTIONS 

A. Gas piping installation requirements are specified in Division 23 Section "Facility Natural-Gas 
Piping." Drawings indicate general arrangement of piping, fittings, and specialties.  Connect gas 
piping with union or flange and appliance connector valve. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces:  Connect plastic piping 
vent material to furnace connections and extend outdoors.  Terminate vent outdoors with a cap 
and in an arrangement that will protect against entry of birds, insects, and dirt. 

1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 
3. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and 

fittings according to the following: 

a. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. 

b. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
c. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC 

socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC 
pipe and socket fittings according to ASTM D 2855. 

d. Requirements for Low-Emitting Materials: 

1) Use CPVC solvent cement that has a VOC content of 490 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2) Use PVC solvent cement that has a VOC content of 510 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3) Use adhesive primer that has a VOC content of 550 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

4. Slope pipe vent back to furnace or to outside terminal. 

D. Vent Connections, Oil-Fired Furnaces:  Connect Type L vents to furnace vent connection and 
extend outdoors.  Type L vents and their installation requirements are specified in Division 23 
Section "Breechings, Chimneys, and Stacks" 

E. Connect ducts to furnace with flexible connector.  Comply with requirements in Division 23 
Section "Air Duct Accessories." 
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F. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled, compressor-
condenser unit. 

1. Flared Joints:  Use ASME B16.26 fitting and flared ends, following procedures in CDA's 
"Copper Tube Handbook." 

2. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, 
to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook," using lead-free solder alloy complying with ASTM B 32. 

3. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

G. Comply with requirements in Division 23 Section "Refrigerant Piping" for installation and joint 
construction of refrigerant piping. 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Perform electrical test and visual and mechanical inspection. 
2. Leak Test:  After installation, charge systems with refrigerant and oil and test for leaks.  

Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper operation, product capability, and compliance with requirements. 
4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding. 
5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

B. Verify that vibration isolation and flexible connections properly dampen vibration transmission 
to structure. 

3.5 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions and 
perform the following: 

1. Inspect for physical damage to unit casings. 
2. Verify that access doors move freely and are weathertight. 
3. Clean units and inspect for construction debris. 
4. Verify that all bolts and screws are tight. 
5. Adjust vibration isolation and flexible connections. 
6. Verify that controls are connected and operational. 

B. Adjust fan belts to proper alignment and tension. 

C. Start unit according to manufacturer's written instructions and complete manufacturer's 
operational checklist. 

D. Measure and record airflows. 
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E. Verify proper operation of capacity control device. 

F. After startup and performance test, lubricate bearings and adjust belt tension. 

3.6 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Set controls, burner, and other adjustments for optimum heating performance and efficiency.  
Adjust heat-distribution features, including shutters, dampers, and relays, to provide optimum 
heating performance and system efficiency. 

3.7 CLEANING 

A. After completing installation, clean furnaces internally according to manufacturer's written 
instructions. 

B. Install new filters in each furnace within 14 days after Substantial Completion. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain condensing units.  Refer to Division 01 Section "Demonstration 
and Training." 

END OF SECTION 
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SECTION 238126 DUCTLESS SPLIT-SYSTEM AIR-CONDITIONERS 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes split-system air-conditioning and heat-pump units consisting of separate 
evaporator-fan and compressor-condenser components. 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating 
characteristics, and furnished specialties and accessories.  Include performance data in terms of 
capacities, outlet velocities, static pressures, sound power characteristics, motor requirements, 
and electrical characteristics. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

1.04 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

B. Warranty:  Sample of special warranty. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For split-system air-conditioning units to include in 
emergency, operation, and maintenance manuals. 

1.06 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. ASHRAE Compliance: 

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard 
for Refrigeration Systems." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1. 

1.07 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases. 

B. Coordinate sizes and locations of wall penetrations with actual equipment provided. 

1.08 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace components of split-system air-conditioning units that fail in materials or workmanship 
within specified warranty period. 

1. Warranty Period: 



BYSP 18002 DUCTLESS SPLIT-SYSTEM 238126 - 2 
 AIR-CONDITIONERS 

a. For Compressor: Six year(s) from date of Substantial Completion. 

b. For Parts: One year(s) from date of Substantial Completion. 

c. For Labor: One year(s) from date of Substantial Completion. 

PART 2   PRODUCTS 

2.01 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 
on Drawings or comparable product by one of the following: 

1. Mitsubishi Electric & Electronics USA, Inc.; HVAC Advanced Products Division. 

2. Daikin 

3. LG Electronics 

2.02 INDOOR UNITS (5 TONS OR LESS) 

A. The indoor unit shall be factory assembled and pre-wired with all necessary electronic and 
refrigerant controls.  Both liquid and suction lines must be individually insulated between the 
outdoor and indoor units. 

B. Unit Cabinet: 

1. The indoor unit shall have a white, “flat screen” finish. 

2. The drain and refrigerant piping shall be accessible from six (6) positions for flexible 
installation (right side, right back, and right bottom; and left side, left back, and left 
bottom. 

3. The cabinet shall be supplied with a mounting plate to be installed onto a wall for 
securely mounting the cabinet. 

4. The cabinet includes an “intelligent-eye” motion sensor capable of setting back the set 
point temperature for energy savings.  This feature may be disengaged on the wireless 
remote controller. 

C. Fan: 

1. The evaporator fan shall be an assembly consisting of a direct-driven fan by a single 
motor. 

2. The fan shall be statically and dynamically balanced and operate on a motor with 
permanent lubricated bearings. 

3. An auto-swing louver for adjustable air flow (both vertically and horizontally) is standard 
via the wireless remote control furnished with each system. 

4. The indoor fan shall offer a choice of five speeds, plus quiet and auto settings. 

D. Filter: 

1. The return air filter provided will be a mildew proof, removable and washable filter.  
Optional photo catalytic, air purifying filters are available. 

E. Coil: 

1. The evaporator coil shall be a nonferrous, aluminum fin on copper tube heat exchanger. 

2. All tube joints shall be brazed with silver alloy or phoscopper. 

3. All coils will be factory pressure tested. 

4. A condensate pan shall be provided under the coil with a drain connection.  

F. Electrical: 
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1. The outdoor unit shall be powered with 208-230 volts, 1 phase, and 60 hertz power.  The 
indoor unit shall receive 208-230 volt, 1 phase, 60 hertz power from the outdoor unit. 

2. The allowable voltage range shall be 187 volts to 253 volts. 

G. Control:  

1. The unit shall have a backlit, wireless remote infra-red controller capable to operate the 
system. It shall have Cooling Operation, Heating Operation, Automatic Operation, Dry 
Operation and Fan Only Operation. 

2. The infrared remote controller shall consist of an On/Off Power switch, Mode Selector, 
Silent Button (for outdoor unit), Fan Setting, Swing Louver, On/Off Timer Setting, 
Temperature Adjustment, °C or °F Temperature Display, “Intelligent Eye” sensor, Home 
Leave Operation and Powerful Operation. 

3. On/Off switch powers the system on or off. 

4. Mode selector shall operate the system in auto, cool, heat, fan or dry operation 

5. Silent operation shall lower the sound level of the outdoor unit by slowing the inverter 
driven fan speed. 

6. Fan setting shall provide five fan speeds, plus quiet and auto settings. 

7. Swing louver shall adjust the airflow (horizontal and vertical) blades. 

8. On/Off timer is used for automatically switching the unit on or off. 

9. Temperature adjustment allows for the increase or decrease of the desired temperature. 

10. Intelligent eye provides an infrared sensor which detects movement and adjusts the 
temperature by 3.6°F up or down depending on operating mode. 

11. Home leave operation allows you to record your favorite temperature and airflow setting 
and allows the system to set back to a user defined setting. 

12. Powerful operation allows quick cool down or heating up in the desired space to achieve 
maximum desired temperature in the shortest allowable time period. 

13. The infrared remote control shall perform Fault Diagnostic functions which may be 
system related, indoor unit or outdoor unit related depending on the fault code. 

14. Temperature range on the remote control shall be 64°F to 90°F in cooling mode and 50°F 
to 86°F in heating mode. 

15. The indoor unit microprocessor has the capability to receive and process commands via 
return air temperature and indoor coil temperature sensors enabled by commands from 
the remote control. 

H. Sound: 

 

1. Indoor unit sound levels shall not exceed: 40 dB(A) 

2.03 OUTDOOR UNITS (5 TONS OR LESS) 

A. Air-Cooled, Compressor-Condenser Components: 

1. The outdoor unit shall be factory assembled and pre-wired with all necessary electronic 
and refrigerant controls.  The refrigeration circuit of the condensing unit shall consist of 
scroll compressors, motors, fans, condenser coil, electronic expansion valves, solenoid 
valves, 4-way valve, distribution headers, capillaries, filters, shut off valves, oil 
separators, service ports and refrigerant regulator. 
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2. High/low pressure gas line, liquid and suction lines must be individually insulated 
between the outdoor and indoor units. 

3. The sound pressure level shall be 63 dBA or less at 3 feet from the front of the unit.   

4. The system shall automatically restart operation after a power failure and shall retain all 
settings, eliminating the need for reprogramming. 

5. The unit shall incorporate an auto-charging feature and a refrigerant charge check 
function. 

6. The following safety devices shall be included on the condensing unit; high pressure 
switch, control circuit fuses, crankcase heaters, fusible plug, high pressure switch, 
overload relay, inverter overload protector, thermal protectors for compressor and fan 
motors, over current protection for the inverter and anti-recycling timers. 

7. Oil recovery cycle shall be automatic occurring 2 hours after start of operation and then 
every 8 hours of operation. 

8. The outdoor unit shall be capable of heating operation at 0°F dry bulb ambient 
temperature. 

9. The system shall continue to provide heat to the indoor units while in the defrost mode. 

B. Unit Cabinet: 

1. The outdoor unit shall be completely weatherproof and corrosion resistant.  The 
unit shall be constructed from rust-proofed mild steel panels coated with a baked 
enamel finish. 

C. Fan: 

1. The condensing unit shall consist of one or more propeller type, direct-drive fans 
that have variable speed operation via a DC (digitally commutating) inverter. 

2. The condensing unit fan shall have 0.32” of external static pressure available.  

3. Nominal sound pressure levels shall be 63 dBA or less. 

4. The fan motor shall have inherent thermal overload protection and permanently 
lubricated bearings. 

D. Condenser Coil: 

1. The condenser coil shall be manufactured from copper tubes expanded into alu-
minum fins to form a mechanical bond. 

2. The heat exchanger coil shall be of a waffle louver fin and rifled bore tube design 
to ensure high efficiency performance. 

3. The heat exchanger on the condensing units shall be manufactured from Hi-X 
seamless copper tube with N-shape internal grooves mechanically bonded on to 
aluminum fins to an e-Pass Design. 

4. The fins shall be covered with an anti-corrosion acrylic resin and type E1, hydro-
philic film. 

5. The pipe plates shall be treated with powdered polyester resin for corrosion pre-
vention.  The thickness of the coating must be between 2.0 to 3.0 microns. 

E. Compressor: 

1. The scroll compressors shall be variable speed PAM inverter to follow the varia-
tions in total cooling and heating load as determined by the suction gas pressure 
as measured in the condensing unit.  In addition, samplings of evaporator and 
condenser temperatures shall be made so that the high/low pressures detected are 



BYSP 18002 DUCTLESS SPLIT-SYSTEM 238126 - 5 
 AIR-CONDITIONERS 

read every 20 seconds and calculated.  With each reading, the compressor capaci-
ty (INV frequency or STD ON/OFF) shall be controlled to eliminate deviation 
from target value. 

2. The inverter driven compressor in each condensing unit shall be of highly effi-
cient reluctance DC (digitally commutating), hermetically sealed scroll type. 

3. The capacity control range shall be from 100% to as low as 6%. 

4. Each compressor shall be equipped with a crankcase heater, high pressure safety 
switch, and internal thermal overload protector. 

5. Oil separators shall be standard with the equipment together with an intelligent 
oil management system. 

6. The compressor shall be spring mounted to avoid the transmission of vibration. 

F. Electrical: 

1. The control voltage between the indoor and outdoor unit shall be 16VDC non-shielded, 
stranded 2 conductor cable. 

2.04 ACCESSORIES 

A. Thermostat:  Wireless infrared functioning to remotely control compressor and evaporator fan, 
with the following features: 

1. Compressor time delay. 

2. 24-hour time control of system stop and start. 

3. Liquid-crystal display indicating temperature, set-point temperature, time setting, 
operating mode, and fan speed. 

4. Fan-speed selection including auto setting. 

5. Thermostat shall be hard-wired and wall mounted. 

B. Automatic-reset timer to prevent rapid cycling of compressor. 

C. Refrigerant Line Kits:  Soft-annealed copper suction and liquid lines factory cleaned, dried, 
pressurized, and sealed; factory-insulated suction line with flared fittings at both ends. 

D. Drain Hose:  For condensate. 

PART 3   EXECUTION 

3.01 INSTALLATION 

A. Install units level and plumb. 

B. Install evaporator-fan components using manufacturer's standard mounting devices securely 
fastened to building structure. 

C. Install ground-mounted, compressor-condenser components on 5-inch- thick, reinforced 
concrete base that is 4 inches larger, on each side, than unit.  Coordinate anchor installation with 
concrete base. 

D. Install and connect precharged refrigerant tubing to component's quick-connect fittings.  Install 
tubing to allow access to unit. 

3.02 CONNECTIONS 

A. Where piping is installed adjacent to unit, allow space for service and maintenance of unit. 

3.03 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 
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B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest 
until no leaks exist. 

2. Operational Test:  After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

3.04 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

3.05 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain units. 

END OF SECTION 
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SECTION 238239 PROPELLER UNIT HEATERS 

PART 1   GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes propeller unit heaters with electric-resistance heating coils. 

1.03 DEFINITIONS 

A. CWP: Cold working pressure. 

B. PTFE: Polytetrafluoroethylene plastic. 

C. TFE: Tetrafluoroethylene plastic. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
1. Include rated capacities, operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings: 
1. Include plans, elevations, sections, and details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include location and size of each field connection. 
4. Include details of anchorages and attachments to structure and to supported equipment. 
5. Include equipment schedules to indicate rated capacities, operating characteristics, 

furnished specialties, and accessories. 
6. Wiring Diagrams: Power, signal, and control wiring. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For propeller unit heaters to include in emergency, operation, 
and maintenance manuals. 
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PART 2   PRODUCTS 

2.01 MANUFACTURERS 
1. Dayton 
2. Qmark. 
3. Modine. 

2.02 DESCRIPTION 

A. Assembly including casing, coil, fan, and motor in horizontal discharge configuration with 
adjustable discharge louvers. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 2021. 

2.03 HOUSINGS 

A. Finish: Manufacturer's standard baked enamel applied to factory-assembled and -tested 
propeller unit heaters before shipping. 

B. Discharge Louver: Adjustable fin diffuser for horizontal units and conical diffuser for vertical 
units. 

2.04 FAN AND MOTOR 

A. Fan: Propeller type with aluminum wheel directly mounted on motor shaft in the fan venturi. 

B. Motor: Permanently lubricated, multispeed. Comply with requirements in Section 230513 
"Common Motor Requirements for HVAC Equipment." 

2.05 CONTROLS 

A. Control Devices:  
1. Unit-mounted thermostat. 

PART 3   EXECUTION 

3.01 EXAMINATION 

A. Examine areas to receive propeller unit heaters for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 
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B. Examine roughing-in for electrical connections to verify actual locations before unit-heater 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install propeller unit heaters to comply with NFPA 90A. 

B. Install propeller unit heaters level and plumb. 

C. Suspend propeller unit heaters from structure with all-thread hanger rods and spring hangers.  

3.03 CONNECTIONS 

A. Comply with safety requirements in UL 1995. 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

C. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.04 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
1. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
2. Operate electric heating elements through each stage to verify proper operation and 

electrical connections. 
3. Test and adjust controls and safety devices. Replace damaged and malfunctioning 

controls and equipment. 

B. Units will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.05 ADJUSTING 

A. Adjust initial temperature set points. 

B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose. 

END OF SECTION 
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SECTION 312000                                                                     EARTH MOVING 
 
1. GENERAL: 

See referenced note in SECTION:  SPECIAL CONDITIONS, Paragraph 1. 
 
2. DESCRIPTION OF WORK: 

Furnish materials, labor and equipment to excavate, backfill, fill, and grade as required by plans 
and as specified herein, including, but not limited to, stockpiling and storing excavated material 
for reuse, disposal of waste material and trenching and backfilling for utility lines.  Excavation and 
backfill of lawn sprinkler lines : not be part of this section; however, methods described apply to 
work of that section. 

 
3. RELATED WORK SPECIFIED ELSEWHERE: 

a. Temporary Utilities:  SECTION:  TEMPORARY FACILITIES. 
 

b. Temporary Facilities and Enclosures:  SECTION:  TEMPORARY FACILITIES. 
 

c. Site Clearing and Topsoil Stripping:  SECTION:  SITE CLEARING. 
 

d. Site Mechanical Utilities:  DIVISION:  MECHANICAL. 
 

e. Site Electrical Utilities:  DIVISION:  ELECTRICAL. 
 
4. APPLICABLE REGULATIONS: 

Comply with requirements of governing authorities which have jurisdiction. 
 
5. TESTING: 

a. On site soil inspection will be conducted.  Testing will be paid for by Owner, unless 
otherwise specified.  See paragraph:  FIELD QUALITY CONTROL. 

 
b. Notify Architect/Engineer at least 24 hours in advance of readiness of each portion of 

work for testing.  Architect may require testing at other times as he deems necessary. 
 

c. Do not cover work required to be tested, prior to testing. 
 
6. PROTECTION: 

a. Barricade excavations occurring as part of work, post with warning lights.  Operate 
warning lights during hours from dusk to dawn each day, as other-wise required. 

 
b. Protect structures, utilities, sidewalks, street pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout and other hazards created 
by earthwork operations. 

 
c. Shoring : furnished and installed as necessary to protect workmen, banks, adjacent paving, 

structures, utilities, shoring, bracing, and sheeting : removed as excavations are backfilled, 
in manner to prevent caving. 

 
d. Use of explosives will not be permitted. 

 
7. DEFINITIONS: 
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a. Satisfactory materials : include materials classified in MIL-STD-619 as GW, GM, GC, 
GP, SW, SP, SM, SC & CL.  Non-expansive soils for Non-expansive fill : satisfactory 
materials having plasticity index equal to or less than 20 when tested in accordance with 
MIL-STD-621, Method 103. 

 
b. Unsatisfactory materials : include materials classified in MIL-STD-619 as PT, OH, OL, 

CH, ML, and MH. 
 

c. Cohesionless and Cohesive Materials:  Cohesionless materials include materials classified 
in MIL-STD-619 as GW, GP, SW, and SP.  Cohesive materials classified as GC, SC, ML, 
CL, MH, AND CH.  Materials classified as GM and SM will be identified as 
COHESIONLESS only when fines have plasticity index of 0. 

 
d. Degree of Compaction required is expressed as percentage of maximum density at or 

within 3% above optimum moisture content obtained by test procedure presented in 
ASTM D-698-70e.  (Standard Proctor Density) or ASTM D-1557-70 (Modified Proctor 
Density) abbreviated hereinafter as percent maximum density at optimum moisture 
content. 

 
8. MATERIALS: 
 

a. Backfill and Fill Materials:  Provide satisfactory material as specified above and approved 
by Architect/Engineer for backfill and fill, free of clay, rock or gravel larger than 2" in any 
dimensions, debris, waste, frozen materials, vegetable and other deleterious matter. 

 
b. Select Fill: 

(1) In addition to requirements for fill above, conform to following graduation: 
Passing 3/4 inch screen - 85 percent 
Passing 1/4 inch screen - 60 percent 
Passing No. 40 Mesh Sieve - 50 percent 
Passing on No. 200 Sieve - 30 percent 

(2) Material passing No. 40 Sieve at (1) above : meet following plasticity 
requirements: 

     Maximum Plasticity Index          Liquid Limit Less Than 
             12                                       40 

 
 c. Drainage Fill (Granular Fill): 

(1) Granular material from Group A-3 (AASHTO).  This group is composed entirely 
of coarse materials such as sand and gravel; lack stability under wheel load except 
when damp; are only slightly affected by moisture conditions; have no volume 
change. 

 
(2) They cannot be compacted by rolling, but in most instances may be settled by 

disking and ponding.  (Typical material of this group includes steam-deposited 
mixtures of poorly graded fine sand and limited amounts of coarse sand and 
gravel).  Liquid limit : less than 40 and plasticity index of not more than 6. 

 
d. Rock:  Excavated material : only be considered as rock when Architect/-Engineer agrees 

that because of its density, most practical and economical method of removing same is by 
means of pneumatic power drilling.  When natural rock is disintegrated to such extent that 
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it can readily be loosened by power shovels or manually by tools not requiring fuel or 
power, then such materials : regarded as earth excavation. Boulders less than one cubic 
yard in volume : regarded as earth excavation. 

 
9. EXISTING UTILITIES: 

a. Locate by hand excavation, existing underground utilities and manhole covers in areas of 
work. If scheduled for abandonment, coordinate with respective utility company. 

 
b. If utilities are to remain in place, provide adequate means of protection during earthwork 

operations. 
 

c. Should unknown or incorrectly charted piping or other utilities be encountered during 
excavation, consult Architect immediately for directions as to procedure. 

 
d. Cooperate with utility companies in keeping respective services and facilities in operation. 

Repair damaged utilities to satisfaction of utility owner. 
 
10. EXCAVATION: 

a. General: 
(1) Excavation of every description and of whatever substances encountered within 

grading limits of project : performed to lines and grades indicated on drawings. 
(2) Excavated materials which are considered unsuitable for fill by 

Architect/Engineer and any surplus of excavated material which is not required 
for fill or site grading : known as "waste", and : removed from project site. 

(3) Suitable material from excavations : used on site for filling in low areas. 
 

b. Structural Excavation: 
(1) Structural excavation : removed to lines and depths indicated on details, 

schedules, plans or as established by Architect/Engineer. 
(2) Final foundation surface : free of loose material, clean, and cut to firm surface, 

sprinkled and compacted to its original natural state. 
(3) Excavation material required to be used for backfill : stockpiled by Contractor at 

locations convenient for rehandling of material during backfilling operations.  
Locations of storage piles : subject to approval of Architect/Engineer and must be 
so located as not to interfere with construction of other items of work. 

(4) No additional payment : made for hauling of waste material off project site.  
Broken concrete, rock or other similar material : removed from site at no 
additional cost to Owner. 

(5) Excavated material to be wasted : disposed of at locations off site.  No additional 
payment : made for waste excavation or overhaul on waste materials.  Waste 
dumps on site : leveled and/or graded in such manner as to leave surface in neat 
and sightly condition. 

 
11. FILL: 

a. Fill : classified as material required to grade site from existing ground elevations to finish 
grade as indicated on drawings; or that fill required to construct subgrade for building, 
addition, drives, walks to lines and grades as shown on drawings. 

 
b. Building area: 

(1) Under slabs on grade all fill : compacted select fill in manner specified below. 
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(2) Fill, including select fill, of approved satisfactory materials : placed in successive 
horizontal layers of not more than 8" (loose thickness) and : compacted as 
specified herein.  Fill : formed of suitable materials, free of muck, trees, logs, 
stumps, standing or matted brush, matted roots, rubbish, and frozen materials.  
Furnish select fill where indicated. 

 
c. Areas beneath slabs on grade : compacted to between 95% and 100% of maximum density 

at optimum moisture (ASTM D-698). 
 

d. Other fill including granular fill and subfill : compacted to 90% maximum density 
including moisture (ASTM D-1557). 

 
12. BACKFILL: 

a. As soon as permissible, excavation under this specification not occupied by permanent 
structure, : backfilled.  It is intent of backfill specifications to secure backfill compacted as 
near as possible to original state of ground in which excavation has been made. 

 
b. Backfill : placed in layers of not more than 8" loose measure, and : compacted by 

sprinkling and mechanical tamping to 95% maximum density at optimum moisture 
(ASTM D-698).  Material used for backfilling : originally excavated material or other 
suitable materials, free from large lumps, concrete, or other extraneous materials.  No 
backfill : placed against any wall until structure has been in place at least ten (10) days 
unless other-wise directed by Architect/Engineer in writing.  Care : taken to prevent any 
wedging action of backfill against structure.  Backfilling : carried uniformly around 
structure to approximately same elevation in each lift.  No backfilling : done during 
absence of Architect/Engineer unless authorized to do so.  Where walls of excavation are 
sloped, such slopes : stepped or serrated as directed by Architect/Engineer before 
backfilling operations. 

 
c. Backfill around structures from 6" below finish grade to within 1" of finish grade : 

constructed of selected top soil materials in accordance with SECTION:  LANDSCAPE 
WORK. 

 
13. GRADING: 

Areas required to be graded : constructed true to grades, shaped to drain, and be maintained free of 
trash and debris until final inspection has been completed and work has been accepted.  Areas to 
receive topsoil : brought to within 6" of finish grade. 

 
14. FOOTINGS: 

Spread footing excavations required by this Contract : level bottoms and : free of loose material. 
 
15. BRACING AND SHORING: 

Support structures on earth retained banks, preventing cave-ins and displacement of adjacent soil, 
when required to maintain work safe to life, limb and property by installing timbers, cribbing, 
planking, or sheet piling. 

 
16. UNKNOWN UTILITIES AND OBSTACLES: 

a. Unknown Utilities: 
(1) If any unknown and uncharted utilities are encountered during excavation, 

promptly notify Architect and wait for his instructions before proceeding. 
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(2) If it is ascertained by Architect that such utility line has been abandoned, 
Contractor : properly cap line at depth of 12" or more below finish grade, and 
Contract : modified to account for this extra work. 

(3) If such unknown utilities are encountered and work is continued without 
contacting Architect for instruction, and damage is caused to said utilities, 
Contractor : repair, at his own expense, such damage to satisfaction of Owner or 
Utility Company concerned. 

 
b. Unknown Obstacles: 

(1) If any unknown obstacles are encountered, Contractor : remove and/or fill or 
perform any work necessary to complete work of this Contract.  Adjustment for 
major items covered below. 

(2) Should Contractor encounter any unforeseen major obstacles in excavation such 
as abandoned water-well, subsurface streams or cave-ins, etc., which prove to be 
unduly expensive to overcome, it is intention of Owner to cause survey to be 
made to determine course of action that : relieve Contractor of undue expense. 

 
17. TRENCHING AND BACKFILLING FOR UTILITIES: 

a. Perform trenching and backfilling for new and/or relocated water, gas, sewer, utility lines, 
storm sewers, electrical secondary and primary installations as specified in Mechanical 
and Electrical divisions of these Specifications, to standards herein specified and to lines 
and grades as shown on drawings. 

 
b. Trenching: 

(1) Materials excavated : unclassified.  Trenches : excavated to lines and to grades as 
shown on drawings or required to meet conditions.  Trenches : of such width as to 
provide approximately 1' space of installation on each side of pipe for maintaining 
true and straight line and for proper jointing, and as indicated and required for 
sewer and other utility lines. 

(2) Bell holes of dimensions sufficient to make joints : dug as required. 
(3) Bottom of trenches : carefully graded so that pipe to be installed therein : have 

uniform bearing for its full length.  If trench is excavated at any place, except at 
joints, below proper grade, it : backfilled to grade with suitable material and 
thoroughly compacted to density equivalent to that of surrounding undisturbed 
soil. 

(4) When necessary to prevent caving-in of trench or injury to existing structures or 
personnel, Contractor : at his own expense, sufficiently shore and brace trenches. 

(5) Any damage to pipe, conduit, structures or existing pavement caused by caving : 
replaced as directed by Architect/Engineer at Contractor's expense. 

(6) Water encountered in trench : pumped or bailed out, and trench : free of water 
during pipe and tube conduit laying. 

 
c. Backfill: 

(1) Trenches : not be backfilled until pipe line has been inspected, tested, and 
approved as specified herein.  Backfill : compacted backfill, and : so placed as to 
prevent damage to pipe, protective pipe coatings, and sand or gravel pipe 
beddings. 

(2) Backfill : selected from that material excavated from trench, and : not contain 
organic matter, large rocks, broken concrete, etc. 

(3) Backfill : compacted to 90% maximum density at optimum moisture. 
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(4) Backfill under proposed drive, pavement, streets, walks, building slabs and 
foundations: composed of select fill as specified.  Compactive effort as 
hereinbefore specified. 

(5) Contractor may elect to use any one of following optional methods for backfilling 
pipe or conduits, except as hereinbefore specified. 

 
d. Initial Backfill: 

(1) Initial backfill : consist of materials used to backfill trench from bottom of trench 
to depth of 1' above top of pipe.  Initial backfill :  composed of select material 
from excavation or material and no lumps, stones, rock or other extraneous 
material exceeding 1/2" in diameter. 

   (2) Backfill : firmly tamped under and around pipe or conduit so as to provide firm 
support for pipe.  Material : compacted at optimum moisture content and : placed 
immediately after pipe has been laid and joints have been inspected.  Backfill : 
then be placed in successive layers of not more than 12" loose measure on each 
side of pipe to height of 12" over top of pipe. 

(3) Contractor may elect to backfill trench to depth of 1' over top of pipe with clean 
moist sand in lieu of method specified above.  Sand : placed, compacted and 
irrigated in manner satisfactory to Architect/Engineer.  No extra payment : due 
Contractor for this material. 

 
e. Secondary backfill : consist of materials as hereinbefore specified used to backfill trench 

from 12" above top of pipe to finish grade as shown on drawings. 
 
19. OPTIONS FOR BACKFILL: 

a. Contractor's Option Number 1: 
(1) Mechanically Tamped:  Contractor : backfill to grade by compacting with 

mechanical tampers in layers not exceeding 8" in depth.  Sufficient mechanical 
tampers : provided so that backfilling will progress without interruptions or delay. 

(2) Material to be compacted by tamping : maintained at optimum moisture and 
compacted to 90%.  Texas Highway Department Soil Testing Procedure 
Tex-113-E.  Comparative effort as hereinbefore specified. 

 
b. Contractor's Option Number 2: 

(1) Jetting:  Each subsequent layer of secondary backfill : introduced in 3' lifts and 
compacted with water by use of jetting method.  Final lift of secondary backfill : 
compacted by use of jetting method in combination with use of pneumatic or 
mechanical tampers or ditch tamping machines. 

(2) Water for Jetting : delivered under sufficient volume and pressure through 
approved jetting hose and pipe nozzle.  Jetting Hose : have minimum inside 
dimension of 2".  Jetting Hose : connected to approved, 2" minimum, water pump 
capable of delivering water at volume and pressure as required by 
Architect/Engineer.  Pipe nozzle : of sufficient length to introduce water to depth 
of not less than 1' above preceding lift.  Points of trench jetting : staggered along 
length of trench and spaced at not more than 3' on centers.  Each 5' lift of 
secondary backfill : jetted initially at depth of not more than 1' above preceding 
lift.  Sufficient water : introduced into secondary backfill to cause complete 
subsidence of backfill and develop free standing water at surface of each lift. 

 
20. FIELD QUALITY CONTROL: 
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a. Testing : include, but not necessarily be limited to, testing soil materials proposed for use 
in work and field tests of fill compaction.  Compaction field tests : made on completed 
work and may be required at other times at locations and elevations selected by Soils 
Engineer or Architect. 

 
b. If, in opinion of Architect, based on reports of testing service, and on inspection, subgrade 

or fills which have been placed are unsatisfactory, Architect will require additional 
compaction and testing at expense of Contractor. 

            c. Results of density tests of soil in place will be considered satisfactory if average of any 3 
consecutive density tests out of 4 have value of not greater than 2% below required 
density. 

            d. Provide 1 field density test for each 5,000 square feet of fill per lift, 1 field density test per 
lift for each 200 linear feet of trench and footing backfill. 

 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 
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SECTION 321723                PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes painted markings applied to concrete pavement. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin Williams 
Premium ALKYD Traffic Paint or comparable product by one of the following: 
  

1. Benjamin Moore & Co. 
2. PPG Industries. 
3. Pratt & Lambert. 
4. Sherwin-Williams Company (The). 

C. Paint Code: Setfast Premium ALKYD-A300. 

2.2 PAVEMENT-MARKING PAINT 

A. Pavement-Marking Paint: MPI #32, alkyd traffic-marking paint. 

1. Color: Yellow. 
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PART 3 - EXECUTION 

3.1 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Allow paving to age for a minimum of 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils (0.4 mm). 

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils. Apply paint so 
that it cannot run beneath the stencil. 

2. Broadcast glass beads uniformly into wet markings at a rate of 6 lb/gal. (0.72 kg/L). 

 

 

 

 

 

 

 

 

 

END OF SECTION 
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SECTION 323100        STEEL ROLL GATE SYSTEM 
             
 
PART 1 - GENERAL 
1.01 WORK INCLUDED 
The contractor shall provide all labor, materials and appurtenances necessary for installation of the steel roll gate system defined 
herein at (specify project site). 
 
1.02 RELATED WORK 
Section 022_ _ - Earthwork 
Section 030_ _ - Concrete 
 
1.03 SYSTEM DESCRIPTION 
The manufacturer shall supply a total roll gate system of Ameristar® PassPort® Commercial Ornamental design series and Classic 
style.  The system shall include all components (i.e., pickets, rails, gate uprights, wheels and hardware) required. 
 
1.04 QUALITY ASSURANCE 
The contractor shall provide laborers and supervisors who are thoroughly familiar with the type of construction involved and materials 
and techniques specified. 
 
1.05 REFERENCES 
 ASTM B117 - Practice for Operating Salt-Spray (Fog) Apparatus.   
 ASTM D523 - Test Method for Specular Gloss.   
 ASTM D714 - Test Method for Evaluating Degree of Blistering in Paint.   
 ASTM D822 - Practice for Conducting Tests on Paint and Related Coatings and Materials using Filtered Open-Flame Carbon-Arc 

Light and Water Exposure Apparatus.   
 ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to Corrosive Environments.   
 ASTM D2244 - Test Method for Calculation of Color Differences from Instrumentally Measured Color Coordinates.   
 ASTM D2794 - Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact).   
 ASTM D3359 - Test Method for Measuring Adhesion by Tape Test.   

 
1.06 SUBMITTAL 
The manufacturer’s submittal package shall be provided prior to installation. 
 
1.07 PRODUCT HANDLING AND STORAGE 
Upon receipt at the job site, all materials shall be checked to ensure that no damages occurred during shipping or handling.  Materials 
shall be stored in such a manner to ensure proper ventilation and drainage and to protect against damage, weather, vandalism and theft. 
 
PART 2 - MATERIALS 
2.01 MANUFACTURER 
The steel roll gate system shall conform to Ameristar PassPort Commercial Ornamental design series, Classic style and 3-rail frame 
configuration manufactured by Ameristar Fence Products, Inc. in Tulsa, Oklahoma.  Please contact Matt Bean for additional 
information at 888.333.3422. 
 
2.02 MATERIAL 
A. Steel material for roll gate components (i.e. pickets, rails, diagonals and uprights), shall be commercial steel with a minimum yield 
strength of 45,000 psi (344 MPa). 
 
B. Ornamental picket material shall be 3/4” square x 14 Ga. Tubing.  Picket spacing shall be 4-5/8”.  Material for toprails, uprights 
and diagonals rails shall be 2” square x 12 Ga.  Material for the bottom rail shall be 2” x 4” x 11 Ga.  Posts shall be a minimum of 4” 
square x 11 Ga.  
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2.03 FABRICATION  
A. Pickets, rails, uprights and posts shall be precut to specified lengths.  Diagonals shall be precut to specified lengths and angles.  
Frame materials shall be joined by welding.  Pickets shall be face welded to roll gate frame, except for Invincible gates over 18’ long.  
Invincible style gates over 18’ long shall have pickets face-welded to 2” x 2” angle iron to form panels equal in length to the gate 
frame bay width.   
B. The manufactured roll gates and bolt-on panels (if applicable) shall be subjected to the PermaCoat® thermal stratification coating 
process (high-temperature, in-line, multi-stage, multi-layer) including, as a minimum, a six-stage pre-treatment/wash (with zinc 
phosphate), an electrostatic spray application of an epoxy base, and a separate electrostatic spray application of a polyester finish.  The 
base coat shall be a thermosetting epoxy powder coating (gray in color) with a minimum thickness of 2 mils (0.0508mm).  The topcoat 
shall be a “no-mar” TGIC polyester powder coat finish with a minimum thickness of 2 mils (0.0508mm).  The color shall be selected 
from manuf. standard colors (Black, Bronze, White, or Desert Sand).  The stratification-coated framework shall be capable of meeting 
the performance requirements for each quality characteristic shown in Table 1. 
C. Completed gates shall be capable of supporting a 200 lb. load applied at midspan without permanent deformation.   
 
PART 3 - EXECUTION 
3.01 PREPARATION 
All new installation shall be laid out by the contractor in accordance with the construction plans. 
 
3.02 INSTALLATION 
Gateposts shall be set in accordance with the spacing’s shown in the construction plans.  The “Earthwork” and “Concrete” sections of 
this specification shall govern post base material requirements.  6” wheels shall be bolted to the gate (between the wheel plates welded 
near the ends of the gate bottom rail).  The gate shall be set upright with the V-grooved wheels positioned over the pre-installed steel 
V-track that traverses the gate opening.  Roller guides shall be affixed to the gateposts at a height even with the gate toprail to hold the 
gate in a vertical position.  Gate stops shall be welded to the end of the gate or track so gate cannot pass rollers in either direction. 
 
3.03 CLEANING 
The contractor shall clean the jobsite of excess materials; post hole excavations shall be scattered uniformly away from posts. 
 
 
 

Table 1 – Coating Performance Requirements 
Quality Characteristics ASTM Test Method Performance Requirements 
Adhesion D3359 – Method B Adhesion (Retention of Coating) over 90% of test area (Tape and 

knife test). 
Corrosion Resistance B117, D714 & D1654 Corrosion Resistance over 1,000 hours (Scribed per D1654; 

failure mode is accumulation of 1/8” coating loss from scribe or 
medium #8 blisters). 

Impact Resistance D2794 Impact Resistance over 60 inch lb. (Forward impact using 0.625” 
ball). 

Weathering Resistance D822 D2244, D523 (60˚ Method) Weathering Resistance over 1,000 hours (Failure mode is 60% 
loss of gloss or color variance of more than 3 delta-E color units). 

 
 
PART 4 – GATE OPERATORS 
 
4.01 MANUFACTURER 
DoorKing Model 9150 
 
Model 9150 with 1/2 HP Motor 

 Maximum gate length 30-feet. 
 Maximum gate weight 1000 pounds*. (*Assumes gate is on level ground, in good condition with properly 

adjusted hardware.  Other external factors may affect the performance of the gate operator.  If DC Convenience 
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Open option is installed, maximum gate weight is 800 pounds.  Other external factors may affect the performance 
of the gate operator.) 

 1/2 HP continuous-duty motor. 
 115, 208*, 230*, 460* VAC  (*208, 230 and 460 volt units use a step-down power transformer to achieve 115 

volt operating voltage.) 
 Operator is shipped with chain brackets and 20-feet of #40 chain. 
 Class I, II, III and IV applications. 
 Compliant with UL 325 and 991.  ETL listed.  (Note: To be compliant with UL 325 and industry safety 

guidelines, additional Type B1 and/or Type B2 entrapment prevention devices are required to be installed 
with this gate operator.  Your professional DKS system installer can provide you with more details on these 
devices and on current industry safety standards.) 

 Dimensions: 15.25"W x 24.75"H x 16.75"D 
 Provide pedestal control stations with keypad. 
 Provide (4) remote control units for remote operations. 
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SECTION 323113           CHAIN LINK FENCES AND GATES- MED. DUTY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes chain-link fences and swing gates. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design chain-link fences and gates, including comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

B. Structural Performance: Chain-link fence and gate framework shall withstand the effects of 
gravity loads and the following loads and stresses within limits and under conditions indicated 
according to ASCE/SEI 7: 

1. Minimum Post Size: Determine according to ASTM F 1043 for framework up to 8 feet 
(3.66 m) high, and post spacing not to exceed 8 feet (3 m). 

2. Minimum Post Size and Maximum Spacing: Determine according to CLFMI WLG 2445, 
based on mesh size and pattern specified and on the following: 

a. Wind Loads: Per Structural Plans or per code at location. 
b. Fence Height: As shown on plans. 
c. Material Group: Schedule 40 steel pipe. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

C. Samples: For each polymer-coated product and for each color and texture specified, in 6-inch 
(150-mm) lengths for components and on full-sized units for accessories. 

D. Delegated-Design Submittal: For chain-link fences and gate framework indicated to comply 
with performance requirements and design criteria, including analysis data signed and sealed by 
the qualified professional engineer responsible for their preparation. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of chain-link fence and gate, from manufacturer. 

B. Product Test Reports: For framing strength according to ASTM F 1043. 
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C. Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which Installer agrees to repair or replace 
components of chain-link fences and gates that fail in materials or workmanship within 
specified warranty period. 

1. Failures include, but are not limited to, deterioration of metals, metal finishes, and other 
materials beyond normal weathering. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CHAIN-LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of 
selvage knuckle or twist. Comply with CLFMI Product Manual and with requirements indicated 
below: 

1. Fabric Height: As indicated on Drawings, or 8’. 
  

2. Steel Wire Fabric: Wire with a diameter of 9 GA, 0.148 inch (3.76 mm). 

a. Mesh Size: 2 inches (50 mm). 
b. Zinc-Coated Fabric: ASTM A 392, Type II, Class 2, 2.0 oz./sq. ft. (610 g/sq. m) 

with zinc coating applied after weaving. 

3. Selvage: Knuckled at both selvages. 

2.2 FENCE FRAMING 

A. Posts and Rails: Comply with ASTM F 1043 for framing, including rails, braces, and line; 
terminal; and corner posts. Provide members with minimum dimensions and wall thickness 
according to ASTM F 1043 based on the following: 

1. Fence Height: As indicated on Drawings, or 8’-0”. 

a. Line Post: 2.375 inches (60 mm) in diameter. 
b. End, Corner and Pull Post: 2.875 inches (73 mm). 

2. Horizontal Framework Members: Intermediate top and bottom rails complying with 
ASTM F 1043. 
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3. Brace Rails: Comply with ASTM F 1043. 
4. Metallic Coating for Steel Framing: 

a. Type A zinc coating. 

B. Metallic-Coated Steel Wire: 7 GA, .1875-inch- (4.760-mm) diameter, marcelled tension wire 
complying with ASTM A 817 and ASTM A 824, with the following metallic coating: 
1. Type II, zinc coated with minimum coating weight matching chain-link fabric coating 

weight. 

2.3 SWING GATES 

A. General: Comply with ASTM F 900 for gate posts and single or double swing gate types. 

1. Gate Leaf Width: As indicated, or 48”. 
2. Gate Fabric Height: As indicated, or 8’-0”. 

B. Pipe and Tubing: 

1. Zinc-Coated Steel: Comply with ASTM F 1043 and ASTM F 1083; protective coating 
and finish to match fence framing. 

2. Gate Posts: Round tubular steel. 
3. Gate Frames and Bracing: Round tubular steel. 

C. Frame Corner Construction: assembled with corner fittings. 

D. Hardware: 

1. Hinges: 360-degree inward and outward swing. 
2. Latches permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate. 
3. Padlock and Chain: Owner furnished. 
4. Closer: Manufacturer's standard. 

2.4 FITTINGS 

A. General: Comply with ASTM F 626. 

B. Barbed Wire Arms: If indicated, pressed steel or cast iron, with clips, slots, or other means for 
attaching strands of barbed wire, and means for attaching to posts; for each post unless 
otherwise indicated, and as follows: 

1. Provide line posts with arms that accommodate top rail or tension wire. 
2. Provide corner arms at fence corner posts. 
3. Type I, single slanted arm. 
4. Type II, single vertical arm. 
5. Type III, V-shaped arm. 
6. Type IV, A-shaped arm. 

C. Finish: 
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1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.8 oz. /sq. ft zinc. 

2.5 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107. Provide grout, recommended in writing by 
manufacturer, for exterior applications. 

B. Erosion-Resistant Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create 
pourable anchoring, patching, and grouting compound. Provide formulation that is resistant to 
erosion from water exposure without needing protection by a sealer or waterproof coating and 
that is recommended in writing by manufacturer, for exterior applications. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for a 
verified survey of property lines and legal boundaries, site clearing, earthwork, pavement 
work, and other conditions affecting performance of the Work. 

1. Do not begin installation before final grading is completed unless otherwise permitted by 
Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet 
(152.5 m) or line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, 
underground structures, benchmarks, and property monuments. 

D. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements 
indicated. 

E. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. If not shown, 30” Deep for 8” Dia for fabric 5’ in Height and less, 
36” for 8” Dia. For Fabric taller than 5’, Provide 36” for 12” Dia for all posts expecpt line 
posts. 

F. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp 
for consolidation. Protect aboveground portion of posts from concrete splatter. 

a. Exposed Concrete: Extend 2 inches (50 mm) above grade; shape and smooth to 
shed water. 
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b. Concealed Concrete: Top 6 inches below grade as indicated on Drawings to 
allow covering with surface material. 

c. Posts Set into Concrete in Sleeves: Use steel pipe sleeves preset and anchored into 
concrete for installing posts. After posts have been inserted into sleeves, fill 
annular space between post and sleeve with nonshrink grout  mixed and placed to 
comply with anchoring material manufacturer's written instructions, and finished 
sloped to drain water away from post. 

d. Posts Set into Voids in Concrete: Form or core drill holes not less than 5 inches 
(125 mm) deep and 3/4 inch (20 mm) larger than OD of post. Clean holes of loose 
material, insert posts, and fill annular space between post and concrete with 
nonshrink grout, mixed and placed to comply with anchoring material 
manufacturer's written instructions, and finished sloped to drain water away from 
post. 

G. Terminal Posts: Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 
posts at changes in horizontal or vertical alignment of 30 degrees or more. 

H. Line Posts: Space line posts uniformly at 10 feet (3 m) o.c. 

I. Tension Wire: Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing. Provide horizontal tension wire at the following locations: 

1. Extended along top and bottom of fence fabric, if not bottom rail is provided. 

J. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1 inch (25.4 mm) 
between finish grade or surface and bottom selvage unless otherwise indicated. 

K. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference. Attach fabric as for fencing. Attach hardware using tamper-
resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust 
hardware for smooth operation and lubricate where necessary. 

L. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 
entire operational range. Confirm that latches and locks engage accurately and securely without 
forcing or binding. 

 

 

END OF SECTION 


