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Current copies of the following documents are hereby made part of these contract documents  
by reference.  These documents are available on the DFCM web site at http://dfcm.utah.gov or are 
available upon request from DFCM. 

 
  DFCM Supplemental General Conditions dated July 15, 2008 
  DFCM General Conditions dated May 25, 2005. 
  DFCM Application and Certification for Payment dated May 25, 2005. 
 
 
 Technical Specifications :   
 Drawings:    
 

 
 
 
 
The Agreement and General Conditions dated May 25, 2005  
have been updated from versions that were formally adopted  
and in use prior to this date.  The changes made to the General 
Conditions are identified in a document entitled Revisions to 
General Conditions that is available on DFCM’s web site at 
http://dfcm.utah.gov 
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INVITATION TO BID    
Only firms that have been invited to submit bids on this project are allowed to bid on this project. 

 
 
Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for: 
 
DRYER RELOCATION – MULTIPLE BUILDINGS 
UTAH STATE DEVELOPMENTAL CENTER – AMERICAN FORK, UTAH 
DFCM PROJECT NO:  08311410 
 
               Company         Contact          Fax 
AMCI       Dwaine Allgier  (801) 261-8561 
Commercial Mechanical Systems & Service   Norman Cole   (801) 977-3928 
KOH        Lynn Hansen   (801) 254-6374 
MSS, Inc.      Randy Karren   (801) 561-4673 
Ralph Tye & Sons     Doug Tye   (801) 262-1391 
 
Bids will be in accordance with the Contract Documents that will be available at 1:00 PM on Monday, 
January 12, 2009, and distributed in electronic format only on CDs from DFCM, 4110 State Office 
Building, Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov.  For questions 
regarding this project, please contact Craig Wessman, DFCM, at 801 538-3246.  No others are to be 
contacted regarding this bidding process.  The construction estimate for this project is $94,600. 
 
A mandatory pre-bid meeting will be held at 3:30 PM on Tuesday, January 13, 2009 in the 
Administration Building Conference Room, Utah State Developmental Center, American Fork, Utah.  
All bidders wishing to bid on this project are required to attend this meeting.   
      
Bids will be received until the hour of 3:00 PM on Tuesday, January 27, 2009 at DFCM, 4ll0 State 
Office Building, Salt Lake City, Utah 84114.  Bids will be opened and read aloud in the DFCM 
Conference Room, 4110 State Office Building, Salt Lake City, Utah.  NOTE:  Bids must be received at 
4110 State Office Building by the specified time. 
 
A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of 
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.  
 
The Division of Facilities Construction and Management reserves the right to reject any or all bids or 
to waive any formality or technicality in any bid in the interest of DFCM. 
 
DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT 
Marla Workman, Contract Coordinator 
4110 State Office Building, Salt Lake City, Utah 84114 
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PROJECT DESCRIPTION 
 
 
 

This project is to relocate existing steam dryers in five different buildings on the campus.  The existing 
rooms are too small for the dryers and become overheated.  New spaces have been identified for 
converting to dryer rooms by adding walls, separating bedroom spaces, and converting unused kitchen 
space to a dryer space.  The work includes extending steam lines, condensate lines and compressed air 
to the new locations for the dryers.  Modifications to the HVAC system include new diffusers for the 
dryer rooms, elimination of some exhaust systems, providing ventilation from the dryers to the outside, 
and minor adjustments to the air systems.  Architectural items include the addition of new stud walls, 
cutting new openings for doors, and patching and repairing walls along with some new flooring 
material.  Electrical modifications are required to extend existing circuits for the dryers and to relocate 
lighting fixtures in the modified rooms for the dryers and the bedrooms changed by the addition of new 
walls. 
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PROJECT SCHEDULE 

 
PROJECT NAME: DRYER RELOCATION – MULTIPLE BUILDINGS   
 UTAH STATE DEVELOPMENTAL CENTER – AMERICAN FORK, UTAH 
DFCM PROJECT NO. 08311410 

Event Day Date Time Place 
Bidding Documents 
Available 

Monday January 12, 2009 1:00 PM DFCM 
4110 State Office Bldg 
SLC, UT and the DFCM web 
site * 

Mandatory Pre-bid Site 
Meeting  

Tuesday January 13, 2009 3:30 PM Conference Room 
Administration Building 
Utah State Developmental Ctr 
American Fork, UT ** 

Last Day to Submit 
Questions 

Tuesday January 20, 2009 10:00 AM Craig Wessman – DFCM 
E-mail cwessman@utah.gov 

Addendum Deadline 
(exception for bid delays) 

Thursday January 22, 2009 4:00 PM DFCM web site * 

Prime Contractors Turn 
In Bid and Bid Bond  

Tuesday January 27, 2009 3:00 PM DFCM 
4110 State Office Bldg  
SLC, UT  

Sub-contractor List Due Wednesday January 28, 2009 3:00 PM DFCM 
4110 State Office Bldg  
SLC, UT 
Fax 801-538-3677 

Substantial Completion 
Date 

Friday March 20, 2009   

 
* NOTE:  DFCM’s web site address is http://dfcm.utah.gov 
** See attached campus map. 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management DFCM
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BID FORM 
 
 
NAME OF BIDDER                                                                                                       DATE             
 
To the Division of Facilities Construction and Management 
4110 State Office Building 
Salt Lake City, Utah  84114 
 
The undersigned, responsive to the "Notice to Contractors" and in accordance with the "Instructions to Bidders”, 
in compliance with your invitation for bids for the DRYER RELOCATION – MULTIPLE BUILDINGS 
UTAH STATE DEVELOPMENTAL CENTER – AMERICAN FORK, UTAH – DFCM PROJECT NO. 
08311410 and having examined the Contract 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 
labor, hereby proposes to furnish all labor, materials and supplies as required for the Work in accordance with 
the Contract Documents as specified and within the time set forth and at the price stated below.  This price is to 
cover all expenses incurred in performing the Work required under the Contract Documents of which this bid is 
a part: 
 
I/We acknowledge receipt of the following Addenda:            
 
 
For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we agree to 
perform for the sum of: 
 
                                                                                                                            DOLLARS ($                                ) 
(In case of discrepancy, written amount shall govern) 
 
 
I/We guarantee that the Work will be Substantially Complete by March 20, 2009, should I/we be the successful 
bidder, and agree to pay liquidated damages in the amount of $125.00 per day for each day after expiration of 
the Contract Time as stated in Article 3 of the Contractor’s Agreement.  
 
This bid shall be good for 45 days after bid opening. 
 
Enclosed is a 5% bid bond, as required, in the sum of           
 
The undersigned Contractor's License Number for Utah is                                                         .   
 
Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days, 
unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance and Payment 
bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the 
contract.   

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM  
PAGE NO. 2 
 
 
The Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the 
property of the Division of Facilities Construction and Management as liquidated damages for delay and 
additional expense caused thereby in the event that the contract is not executed and/or acceptable l00% 
Performance and Payment bonds are not delivered within the time set forth. 
 
 
Type of Organization: 
 
                                                                 
(Corporation, Partnership, Individual, etc.) 
 
 
Any request and information related to Utah Preference Laws: 
 
__________________________________________________ 
 
 
 
 
 
 
      Respectfully submitted, 
 
 
 
      ______________________________________________ 
      Name of Bidder 
 
 
 

ADDRESS: 
 
 
      ______________________________________________ 
 

______________________________________________ 
 
 
 
      ______________________________________________ 

 Authorized Signature 
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INSTRUCTIONS TO BIDDERS 
 
 
1. Drawings and Specifications, Other Contract Documents 
 
Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated 
in the Invitation to Bid. 
 
2. Bids  
 
Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit 
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and 
shall include in the bid the cost of all items required by the Contract Documents.  If the bidder 
observes that portions of the Contract Documents are at variance with applicable laws, building codes, 
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall 
promptly notify the DFCM Representative and the necessary changes shall be accomplished by 
Addendum. 
 
The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in 
the procurement documents and submitted in a sealed envelope at the location specified by the 
Invitation to Bid prior to the deadline for submission of bids.   
 
Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of 
Facilities Construction and Management, shall accompany bid.  THE BID BOND MUST BE ON THE 
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE 
CONSIDERED AN ACCEPTABLE BID. 
 
If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form, 
and the bid security meets all other legal requirements, the bidder will be allowed to provide an 
acceptable bid bond by the close of business on the next business day following notification by DFCM 
of submission of a defective bid bond security.  NOTE:  A cashier’s check cannot be used as a 
substitute for a bid bond. 
 
3. Contract and Bond   
 
The Contractor's Agreement will be in the form found in the specifications.  The Contract Time will be 
as indicated in the bid.  The successful bidder, simultaneously with the execution of the Contract 
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original 
signatures, upon the forms provided in the procurement documents.  The performance and payment 
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured 
from a company that meets the requirements specified in the requisite forms.  Any bonding 
requirements for subcontractors will be specified in the Supplementary General Conditions. 
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INSTRUCTIONS TO BIDDERS 
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4. Listing of Subcontractors  
 
Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”, 
which are included as part of these Contract Documents.  The Subcontractors List shall be delivered to 
DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening.  Requirements for 
listing additional subcontractors will be listed in the Contract Documents. 
 
DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements 
for the listing and changing of subcontractors.  Any contractor who is found to not be in compliance 
with these requirements is subject to a debarment hearing and may be debarred from consideration for 
award of contracts for a period of up to three years.  
 
 
5. Interpretation of Drawings and Specifications 
 
If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the 
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project 
Manager a request for an interpretation thereof.  The person or entity submitting the request will be 
responsible for its prompt delivery.  Any interpretation of the proposed documents will be made only 
by addenda posted on DFCM’s web site at http://dfcm.utah.gov.  Neither the DFCM nor A/E will be 
responsible for any other explanations or interpretations of the proposed documents.  A/E shall be 
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project. 
 
6. Addenda 
 
Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov.  Contractors are responsible for 
obtaining information contained in each addendum from the web site.  Addenda issued prior to the 
submittal deadline shall become part of the bidding process and must be acknowledged on the bid 
form.  Failure to acknowledge addenda may result in disqualification from bidding.   
 
7. Award of Contract 
 
The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder, 
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is 
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference 
Laws in U.C.A. Title 63, Chapter 56.  DFCM reserves the right to waive any technicalities or 
formalities in any bid or in the bidding.  Alternates will be accepted on a prioritized basis with 
Alternate 1 being highest priority, Alternate 2 having second priority, etc. 
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INSTRUCTIONS TO BIDDERS 
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8. DFCM Contractor Performance Rating 
 
As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency 
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating” 
form.  The ratings issued on this project will not affect this project but may affect the award on future 
projects. 
 
9. Licensure 
 
The Contractor shall comply with and require all of its subcontractors to comply with the license laws 
as required by the State of Utah. 
 
10. Permits  
 
In concurrence with the requirements for permitting in the General Conditions, it is the responsibility 
of the Contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality 
and the SWPPP requirements from the Utah Department of Environmental Quality and submit the 
completed forms and pay any permit fee that may be required for this specific project.  Failure to 
obtain the required permit may result in work stoppage and/or fines from the regulating authority that 
will be the sole responsibility of the Contractor.  Any delay to the project as a result of any such failure 
to obtain the permit or noncompliance with the permit shall not be eligible for any extension in the 
Contract Time. 
 
11. Right to Reject Bids  
 
DFCM reserves the right to reject any or all Bids. 
 
12. Time is of the Essence 
 
Time is of the essence in regard to all the requirements of the Contract Documents. 
 
13. Withdrawal of Bids 
 
Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.  
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid 
after it has been opened. 
 
14. Product Approvals   
 
Where reference is made to one or more proprietary products in the Contract Documents, but 
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract 
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the 
standards set forth in the drawings and specifications and are compatible with the intent and purpose of  
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the design, subject to the written approval of the A/E.  Such written approval must occur prior to the 
deadline established for the last scheduled addenda to be issued.  The A/E’s written approval will be in 
an issued addendum.  If the descriptive material is not restrictive, the products of other manufacturers 
specified will be accepted without prior approval provided they are compatible with the intent and 
purpose of the design as determined by the A/E. 
 
15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors 
 
Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial 
responsibility of the contractor, subcontractor or sub-subcontractor. 
 
16. Debarment 
 
By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site 
managers, have been, or are under consideration for, debarment or suspension, or any action that 
would exclude such from participation in a construction contract by any governmental department or 
agency.  If the Contractor cannot certify this statement, attach to the bid a detailed written explanation 
which must be reviewed and approved by DFCM as part of the requirements for award of the Project. 
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BID BOND 
(Title 63, Chapter 56, U. C. A. l953, as Amended) 

 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                                                               hereinafter  referred to as 
the "Principal," and                                                                                                                                  , a corporation organized and existing 
under the laws of the State of                                      , with its principal office in the City of ______________ and authorized to transact 
business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable 
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto 
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $_____                                                   (5% of the 
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 
 

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying 
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the______________________________________ 
                                                                                                                                                                                                                      Project. 
 

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not 
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified 
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated 
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful 
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and 
void.  It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full 
penal sum of this Bond.  The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be 
for a term of sixty (60) days from actual date of the bid opening. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, 
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to  same extent as if it were copied at 
length herein. 
 

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated 
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
DATED this                      day of                                                 , 20                  . 
 
Principal's name and address (if other than a corporation):       Principal's name and address (if a corporation): 
 
                                                                                                                                                                                                   
 
                                                                                                                                                                                                 
 
By:                                                                                                    By:                                                                                 
 
Title:                                                                                                 Title:                                                                                
                                                                                         (Affix Corporate Seal) 
 

Surety's name and address: 
 

                                                                                          
 

                                                                                        
STATE OF                                )  
                                                   ) ss.     By:                                                                                 
COUNTY OF                            )             Attorney-in-Fact                         (Affix Corporate Seal) 

 
On this         day of                         , 20         , personally appeared before me                                                                                    , 

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say 
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has 
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she 
acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                    , 20           . 
My Commission Expires:                                                  
Resides at:                                                                         
                                                                                         

NOTARY PUBLIC 
 
 

Approved As To Form:   May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _______________________________________________________ 
Agent:    _______________________________________________________ 
Address: _______________________________________________________
Phone:   _______________________________________________________
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
 

 
The three low bidders, as well as all other bidders that desire to be considered, are required by law to submit to 
DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the subcontractor’s 
name, bid amount and other information required by Building Board Rule and as stated in these Contract 
Documents, based on the following: 

DOLLAR AMOUNTS FOR LISTING 
PROJECTS UNDER $500,000:   ALL FIRST-TIER SUBS $20,000 OR OVER MUST BE LISTED 
PROJECTS $500,000 OR MORE: ALL FIRST-TIER SUBS $35,000 OR OVER MUST BE LISTED 
 
• Any additional subcontractors identified in the bid documents shall also be listed. 
• The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a 

subcontractor list meeting the requirements of State law.  
• List subcontractors for base bid as well as the impact on the list that the selection of any alternate may have. 
•  Bidder may not list more than one subcontractor to perform the same work. 
• If there are no subcontractors for the job that are required to be reported by State law (either because there 

are no subcontractors that will be used on the project or because there are no first-tier subcontractors over the 
dollar amounts referred to above), then you do not need to submit a sublist.  If you do not submit a sublist, it 
will be deemed to be a representation by you that there are no subcontractors on the job that are required to 
be reported under State law.  At any time, DFCM reserves the right to inquire, for security purposes, as to 
the identification of the subcontractors at any tier that will be on the worksite. 

 
LICENSURE: 
 
The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's license 
number as issued by DOPL, if such license is required under Utah Law, shall be listed.  Bidder shall certify that 
all subcontractors, required to be licensed, are licensed as required by State law.  A subcontractor includes a 
trade contractor or specialty contractor and does not include suppliers who provide only materials, equipment, or 
supplies to a contractor or subcontractor. 
 
 
‘SPECIAL EXCEPTION’: 
 
A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a 
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or 
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4).  The bidder shall insert the term ‘Special 
Exception’ for that category of work, and shall provide documentation with the subcontractor list describing the 
bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and why the bidder was unable 
to obtain a qualified subcontractor bid.  The Director must find that the bidder complied in good faith with State 
law requirements for any ‘Special Exception’ designation, in order for the bid to be considered.  If awarded the 
contract, the Director shall supervise the bidder’s efforts to obtain a qualified subcontractor bid.  The amount of 
the awarded contract may not be adjusted to reflect the actual amount of the subcontractor’s bid.  Any listing of 
‘Special Exception’ on the sublist form shall also include amount allocated for that work. 
 
GROUNDS FOR DISQUALIFICATION: 
 
The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor list 
meeting the requirements of State law.  Director may withhold awarding the contract to a particular bidder if one 
or more of the proposed subcontractors are considered by the Director to be unqualified to do the Work or for 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and 
DFCM
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
Page No. 2 
 
 
such other reason in the best interest of the State of Utah.  Notwithstanding any other provision in these 
instructions, if there is a good faith error on the sublist form, at the sole discretion of the Director, the Director 
may provide notice to the contractor and the contractor shall have 24 hours to submit the correction to the 
Director.  If such correction is submitted timely, then the sublist requirements shall be considered met. 
 
CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM: 
 
Subsequent to twenty-four hours after the bid opening, the contractor may change its listed subcontractors only 
after receiving written permission from the Director based on complying with all of the following criteria. 
 
(1) The contractor has established in writing that the change is in the best interest of the State and that the 

contractor establishes an appropriate reason for the change, which may include, but not is not limited to, 
the following reasons: the original subcontractor has failed to perform, or is not qualified or capable of 
performing, and/or the subcontractor has requested in writing to be released. 

(2) The circumstances related to the request for the change do not indicate any bad faith in the original 
listing of the subcontractors. 

(3) Any requirement set forth by the Director to ensure that the process used to select a new subcontractor 
does not give rise to bid shopping. 

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.   
(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change order being 

issued for the contract for such decreased amount. 
(6) The Director will give substantial weight to whether the subcontractor has consented in writing to being 

removed unless the Contractor establishes that the subcontractor is not qualified for the work. 
 
 
 
EXAMPLE: 
 
Example of a list where there are only four subcontractors: 
 

 
TYPE OF WORK 

SUBCONTRACTOR, 
“SELF” OR “SPECIAL 

EXCEPTION” 

 
SUBCONTRACTOR 

BID AMOUNT 

 
CONTRACTOR 

LICENSE # 
 
ELECTRICAL 

 
ABCD Electric Inc. 

 
$350,000.00 

 
123456789000 

 
LANDSCAPING 

 
“Self”  * 

 
$300,000.00 

 
123456789000 

 
CONCRETE 
(ALTERNATE #1) 

 
XYZ Concrete Inc 

 
$298,000.00 

 
987654321000 

 
MECHANICAL 

 
“Special Exception” 
(attach documentation) 

 
Fixed at: $350,000.00 

(TO BE PROVIDED 
AFTER OBTAINING 
SUBCONTRACTOR) 

 
* Bidders may list “self”, but it is not required. 
 
 
 
 
 
 

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS  
SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED. 
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SUBCONTRACTORS LIST 
FAX TO 801-538-3677 

 
PROJECT TITLE:                                                                                                                                   
 
Caution:   You must read and comply fully with instructions. 
 

 
  
                TYPE OF WORK 

 
              SUBCONTRACTOR,  
“SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
CONT. LICENSE # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
We certify that: 
l. This list includes all subcontractors as required by the instructions, including those related to the base bid as 

well as any alternates. 
2. We have listed “Self” or “Special Exception” in accordance with the instructions. 
3. All subcontractors are appropriately licensed as required by State law. 
 
 

FIRM:                                                                     
 
DATE:                                                SIGNED BY:                                                            
 
NOTICE:   FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED IN THESE 
CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR OWNER’S REFUSAL TO ENTER INTO A WRITTEN 
CONTRACT WITH BIDDER.  ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS DEEMED 
APPROPRIATE BY OWNER.  ATTACH A SECOND PAGE IF NECESSARY.  
 

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 – facsimile 801-538-3677 – http://dfcm.utah.gov 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and 
DFCM
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 3000/300/____/FVA/____/_____/___ 
Project No.  ________ 

 
 
 

CONTRACTOR'S  AGREEMENT 
 
FOR: 
 
____________________________________ 
____________________________________ 
____________________________________ 
 
THIS CONTRACTOR'S AGREEMENT, made and entered into this ____ day of _________, 20__, by 
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter 
referred to as "DFCM", and ______________________________, incorporated in the State of 
___________ and authorized to do business in the State of Utah, hereinafter referred to as "Contractor", 
whose address is ________________________________. 
 
WITNESSETH:  WHEREAS, DFCM intends to have Work performed at _______________________ 
_______________________________________________. 
 
WHEREAS, Contractor agrees to perform the Work for the sum stated herein. 
 
NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's 
Agreement, agree as follows: 
 
ARTICLE  1.  SCOPE  OF  WORK.  The Work to be performed shall be in accordance with the 
Contract Documents prepared by _______________________________________________ and entitled 
“______________________________________________________________.” 
 
The DFCM General Conditions (“General Conditions”) dated May 25, 2005 and Supplemental General 
Conditions dated July 15, 2008 (“also referred to as General Conditions”) on file at the office of DFCM 
and available on the DFCM website, are hereby incorporated by reference as part of this Agreement and 
are included in the specifications for this Project.  All terms used in this Contractor's Agreement shall be 
as defined in the Contract Documents, and in particular, the General Conditions.   
 
The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the 
Contract Documents which are hereby incorporated by reference.  It is understood and agreed by the 
parties hereto that all Work shall be performed as required in the Contract Documents and shall be 
subject to inspection and approval of DFCM or its authorized representative.  The relationship of the 
Contractor to the DFCM hereunder is that of an independent Contractor. 
 
ARTICLE  2.  CONTRACT  SUM.  The DFCM agrees to pay and the Contractor agrees to accept in 
full performance of this Contractor's Agreement, the sum of _________________________________ 
____________________________________________ DOLLARS AND NO CENTS ($________.00), 
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100% 
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Payment Bond as well as all insurance requirements of the Contractor.  Said bonds have already been 
posted by the Contractor pursuant to State law.  The required proof of insurance certificates have been 
delivered to DFCM in accordance with the General Conditions before the execution of this Contractor's 
Agreement. 
 
ARTICLE  3.  TIME  OF  COMPLETION  AND  DELAY  REMEDY.  The Work shall be 
Substantially Complete by ___________.  Contractor agrees to pay liquidated damages in the amount of 
$______ per day for each day after expiration of the Contract Time until the Contractor achieves 
Substantial Completion in accordance with the Contract Documents, if Contractor's delay makes the 
damages applicable.  The provision for liquidated damages is: (a) to compensate the DFCM for delay 
only; (b) is provided for herein because actual damages can not be readily ascertained at the time of 
execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the DFCM from 
maintaining Claims for other non-delay damages, such as costs to complete or remedy defective Work. 
 
No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier, 
against the DFCM or State of Utah  for damages or other claims due to losses attributable to hindrances 
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers, 
employees or agents, except as expressly provided in the General Conditions.  The Contractor may 
receive a written extension of time, signed by the DFCM, in which to complete the Work under this 
Contractor's Agreement in accordance with the General Conditions. 
 
ARTICLE  4.  CONTRACT  DOCUMENTS.  The Contract Documents consist of this Contractor's 
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other 
Conditions), the Drawings, Specifications, Addenda and Modifications.  The Contract Documents shall 
also include the bidding documents, including the Invitation to Bid, Instructions to Bidders/ Proposers 
and the Bid/Proposal, to the extent not in conflict therewith and other documents and oral presentations 
that are documented as an attachment to the contract. 
 
All such documents are hereby incorporated by reference herein.  Any reference in this Contractor's 
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the 
importance or applicability of any other provisions of the Contract Documents. 
 
ARTICLE  5.  PAYMENT.  The DFCM agrees to pay the Contractor from time to time as the Work 
progresses, but not more than once each month after the date of Notice to Proceed, and only upon 
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent 
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials 
furnished in place or on the site.  The Contractor agrees to furnish to the DFCM invoices for materials 
purchased and on the site but not installed, for which the Contractor requests payment and agrees to  
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safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such 
be stolen, lost or destroyed, to replace same. 
 
Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be 
supplied by the Contractor at the time of request for Certificate of Payment on account.  Materials for 
which payment has been made cannot be removed from the job site without DFCM's written approval.  
Five percent (5%) of the earned amount shall be retained from each monthly payment.  The retainage, 
including any additional retainage imposed and the release of any retainage, shall be in accordance with 
UCA 13-8-5 as amended.  Contractor shall also comply with the requirements of UCA 13-8-5, including 
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention 
proceeds.  The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law 
in fulfilling the retention law requirements with subcontractors at any tier. 
 
ARTICLE  6.  INDEBTEDNESS.  Before final payment is made, the Contractor must submit evidence 
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding 
indebtedness in connection with the Work have been properly paid.  Final Payment will be made after 
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the 
applicable provisions of the General Conditions. 
 
Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial 
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in 
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any 
payment by DFCM to Contractor. 
 
ARTICLE  7.  ADDITIONAL  WORK.  It is understood and agreed by the parties hereto that no 
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in 
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents 
for such additional labor or materials has been executed.  The DFCM specifically reserves the right to 
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or 
restricting the scope of the Work. 
 
ARTICLE  8.  INSPECTIONS.  The Work shall be inspected for acceptance in accordance with the 
General Conditions. 
 
ARTICLE  9.  DISPUTES.  Any dispute, PRE or Claim between the parties shall be subject to the 
provisions of Article 7 of the General Conditions.  DFCM reserves all rights to pursue its rights and 
remedies as provided in the General Conditions.  
 
ARTICLE  10.  TERMINATION,  SUSPENSION  OR  ABANDONMENT.  This Contractor’s 
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions. 
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ARTICLE  11.  DFCM'S  RIGHT  TO  WITHHOLD  CERTAIN  AMOUNT  AND  MAKE  USE 
THEREOF.  The DFCM may withhold from payment to the Contractor such amount as, in DFCM's 
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for 
labor and services rendered and materials furnished in and about the Work.  The DFCM may apply such 
withheld amounts for the payment of such claims in DFCM's discretion.  In so doing, the DFCM shall be 
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment 
made under this Contractor's Agreement by the DFCM to the Contractor.  DFCM shall not be liable to 
the Contractor for any such payment made in good faith.  Such withholdings and payments may be made 
without prior approval of the Contractor and may be also be prior to any determination as a result of any 
dispute, PRE, Claim or litigation. 
 
ARTICLE  12.  INDEMNIFICATION.  The Contractor shall comply with the indemnification 
provisions of the General Conditions.  
 
ARTICLE  13.   SUCCESSORS AND ASSIGNMENT  OF  CONTRACT.  The DFCM and 
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to 
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such 
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s 
Agreement.   The Contractor shall not assign this Contractor’s Agreement without the prior written 
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any 
rights under this Contractor’s Agreement, without prior written consent of the DFCM. 
 
ARTICLE  14.  RELATIONSHIP  OF  THE  PARTIES.  The Contractor accepts the relationship of 
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to 
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering 
the interest of the DFCM; to furnish efficient business administration and supervision; to make best 
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in 
the best and most expeditious and economic manner consistent with the interests of the DFCM.  
 
ARTICLE  15.  AUTHORITY  TO  EXECUTE  AND  PERFORM  AGREEMENT.   Contractor 
and DFCM each represent that the execution of this Contractor's Agreement and the performance 
thereunder is within their respective duly authorized powers. 
 
ARTICLE  16.  ATTORNEY  FEES  AND  COSTS.  Except as otherwise provided in the dispute 
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable 
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this 
Contractor's Agreement or recover damages or any other action as a result of a breach thereof. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day 
and year stated hereinabove. 
 
 
       CONTRACTOR:                              
 
              
       Signature                                 Date 
 
       Title:         
State of       _____________) 
             )                                                   
County of    _____________)    Please type/print name clearly 
 
On this ____ day of _________, 20____, personally appeared before me, __________________, 
whose identity is personally known to me (or proved to me on the basis of satisfactory evidence) and 
who by me duly sworn (or affirmed), did say that he (she) is the ________________ (title or office) of 
the firm and that said document was signed by him (her) in behalf of said firm. 
 
       _____________________________ 
       Notary Public 
(SEAL) 
       My Commission Expires _________ 
 
 
 
 
APPROVED AS TO AVAILABILITY  DIVISION OF FACILITIES 
OF FUNDS:      CONSTRUCTION AND MANAGEMENT 
 
               
David D. Williams, Jr.                 Date  Lynn A. Hinrichs                                   Date 
DFCM Administrative Services Director  Assistant Director Construction Management  
 
 
 
 
APPROVED AS TO FORM:    APPROVED FOR EXPENDITURE: 
ATTORNEY GENERAL    
July 15, 2008             
By: Alan S. Bachman     Division of Finance                                Date 
 Asst Attorney General 
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PERFORMANCE  BOND 
 (Title 63, Chapter 56, U. C. A. 1953, as Amended) 
 

That                                                                                                                                                           hereinafter referred to as the "Principal" and 
                                                                                                                               , a corporation organized and existing under the laws of the State of  
 , with its principal office in the City of                                      and authorized to transact business in this State and U. S. Department of the Treasury 
Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on  Federal Bonds and as Acceptable Reinsuring Companies); 
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of    
                                                                            DOLLARS ($                                        ) for the payment whereof, the 
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract  with the Obligee, dated the                   day of                                 , 20         , to 
construct                                                                                                                                                                                                                          
in the County of                                  , State of Utah, Project No.                                    , for the approximate sum of                                
                                                                                                                                                           Dollars ($                                             ), which 
Contract is hereby incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the  
Contract Documents including, but not limited to, the Plans, Specifications and conditions   thereof, the one year performance warranty, and the terms of the  
Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.  
 

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors, 
administrators or successors of the Owner. 
 

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties. 
 

PROVIDED,  HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, 
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this             day of                               ,  20           . 
 
WITNESS OR ATTESTATION: PRINCIPAL: 
 
                                                                                                                                                                                                                   
 

By:                                                                                                       
             (Seal) 

Title:                                                                                                    
 
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                                  
 

By:                                                                                                    
       Attorney-in-Fact                                                                   (Seal) 

STATE OF                                       ) 
                                                         )   ss. 
COUNTY OF                                   ) 
 
On this               day of                                      ,  20       , personally appeared before me                                                                                                   , whose 
identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney 
in-fact of the above-named Surety Company and  that  he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah  in 
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                                  , 20             . 
 
My commission expires:                                                         
Resides at:                                                                               ________       

NOTARY PUBLIC 
 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _________________________________________________ 
Agent:    _________________________________________________ 
Address: _________________________________________________
Phone:    _________________________________________________
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PAYMENT  BOND 
 (Title 63, Chapter 56, U. C. A. l953, as Amended) 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                      hereinafter referred to as the "Principal," and                
                                                 , a corporation organized and existing under the laws of the State  of      authorized to do business in this State 
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as 
Acceptable Reinsuring Companies); with its principal office in the City of   ,  hereinafter referred to as the "Surety," are held and firmly bound unto 
the State of Utah hereinafter referred to as the "Obligee," in the amount of            
Dollars ($                                        ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors 
and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the                day of                                     , 20         ,  
to construct                
in the County of                                   , State of Utah, Project No.                                    for the approximate sum of             
                                                                                   Dollars ($                 ), which contract is hereby 
incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal  
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, l953, as amended, and in the prosecution of the 
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.  
 

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms  
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,  
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications  
or drawings and agrees that they shall become part of the Contract Documents. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and  
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this               day of                              , 20         . 
 
WITNESS OR ATTESTATION:     PRINCIPAL: 
 
                                                                                                                                                                                                            
 

By:                                                                                                     
                                                                                 (Seal) 

Title:                                                                                                    
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                             
 

By:                                                                                                       
STATE OF                                      )            Attorney-in-Fact                                                                (Seal) 
                                                        )  ss.  
COUNTY OF                                 ) 
 

On this                day of                                                , 20          ,  personally appeared before me             
                                                                                                                                        , whose identity is personally known to me or proved  to  me on  the basis of 
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly 
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and 
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this               day of                                                             ,  20            . 
 
My commission expires:                                                  
Resides at:                                                                                                                                                                         

   NOTARY PUBLIC 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  ________________________________________________ 
Agent:    ________________________________________________ 
Address: ________________________________________________ 
Phone:    ________________________________________________ 
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CERTIFICATE  OF  SUBSTANTIAL  COMPLETION 
 
PROJECT                                                                                                       PROJECT NO:  ___________________________ 
 
AGENCY/INSTITUTION ______________________________________________________________________________  
 
AREA ACCEPTED                
 
The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as 
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract 
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified 
area of the Project for the use for which it is intended. 
 
The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full 
possession of the Project or specified area of the Project at                      (time) on                                          (date). 
 
The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including 
utilities and insurance, of the Project subject to the  itemized responsibilities and/or exceptions noted below: 
                
 
                
 
The Owner acknowledges receipt of the following closeout and transition materials: 
� As-built Drawings     � O & M Manuals � Warranty Documents � Completion of Training         

Requirements 
 
A list of items to be completed or corrected (Punch List) is attached hereto.  The failure to include an item on it does not alter the 
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized 
changes thereof.  The amount of  _____________(Twice the value of the punch list work) shall be  retained to assure the 
completion of the punch list work.                                                     
 
The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within                    _
 calendar days from the above date of issuance of this Certificate.  The amount withheld pending completion of the list of 
items noted and agreed to shall be: $________________.  If the list of items is not completed within the time allotted the Owner 
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of 
the retained project funds.  If the retained project funds are insufficient to cover the delay/completion damages, the Owner shall be 
promptly reimbursed for the balance of the funds needed to compensate the Owner. 
 
       by:         
CONTRACTOR (include name of firm)                               (Signature)                                                           DATE 
                                                                                
       by:         
A/E  (include name of firm)                                                  (Signature)                                                           DATE 
                                                                                                                                                                                                                           
       by:         
USING INSTITUTION OR AGENCY                                (Signature)                                                           DATE 
 
       by:         
DFCM  (Owner)                                                                   (Signature)                                                            DATE 
 
4110 State Office Building, Salt Lake City, Utah  84114  cc:            Parties Noted 
telephone 801-538-3018 • facsimile 801-538-3267 • http://dfcm.utah.gov          DFCM, Director 

Divisionof Facilities Construction and Management 
4110 State Office Building, Salt Lake City UT 84114 
Telephone (801)538-3018 FAX (8901)538-3267

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management DFCM
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SUMMARY 01100 - 1

SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.
2. Owner's occupancy requirements.
3. Work restrictions.
4. Specification formats and conventions.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification:  Utah State Development Center Central Dryers Removal and
Relocation.

1. Project Location:  American Fork, Utah.

B. Owner:  State of Utah.

1. Owner's Representative:  USDC.

C. Engineer:  WHW Engineering 1354 East 3300 South #200 Salt Lake City, Utah 84106.
Phone:  (801) 466-4021, Fax:  (801) 466-8536.

D. The Work shall consist of the following:

1. The removal and relocation of the four (4) large central dryers in the Oakridge
and Quailrun Buildings.

2. The removal and relocation of the two (2) large central dryers and the two (2)
small dryers in the Raintree and Willow Buildings.

3. All items shown on the contract documents.
4. Provide new exhaust and supply air ductwork.
5. Provide four (4) new exhaust fans.
6. Provide new supply diffusers, exhaust grilles, and return grilles.

1.4 TYPE OF CONTRACT

A. Project will be constructed under a single prime contract.
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1.5 USE OF PREMISES

A. General:  Each Contractor shall have use of premises for construction operations as
indicated in project documents.

B. Use of Site:  Limit use of premises to areas within the Contract limits indicated.  Do not
disturb portions of Project site beyond areas in which the Work is indicated.

1. Owner Occupancy:  Allow for Owner occupancy of Project site and use by the
public.

2. Driveways and Entrances:  Keep driveways loading areas, and entrances serving
premises clear and available to Owner, Owner's employees, and emergency
vehicles at all times.  Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of

materials and equipment on-site.

C. Use of Existing Building:  Maintain existing buildings in a weather tight condition
throughout construction period.  Repair damage caused by construction operations.
Protect building and its occupants during construction period.

1.6 OWNER'S OCCUPANCY REQUIREMENTS

A. Full Owner Occupancy:  Owner will occupy site and existing building during entire
construction period.  Cooperate with Owner during construction operations to minimize
conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with
Owner's day-to-day operations.  Maintain existing exits, unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities.  Do not close or obstruct walkways, corridors, or other occupied or
used facilities without written permission from Owner and authorities having
jurisdiction.

2. Provide not less than 72 hours' notice to Owner of activities that will affect
Owner's operations and do not proceed without written permission from Owner.

1.7 WORK RESTRICTIONS

A. On-Site Work Hours:  Work shall be generally performed inside the existing buildings
during normal business working hours of 8:00 a.m. to 5:00 p.m., Monday through
Friday, except otherwise indicated, or agreed upon between owner and contractor.

B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary utility services according to requirements indicated:

1. Notify Owner not less than 72 hours in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner's written permission.
3. If possible, schedule shut-downs for after hours and week ends.
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1.8 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format:  The Specifications are organized into Divisions and Sections
using the 16-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification:  The Specifications use Section numbers and titles to help
cross-referencing in the Contract Documents.  Sections in the Project Manual are
in numeric sequence; however, the sequence is incomplete because all available
Section numbers are not used.  Consult the table of contents at the beginning of
the Project Manual to determine numbers and names of Sections in the Contract
Documents.

2. Division 1:  Sections in Division 1 govern the execution of the Work of all
Sections in the Specifications.

B. Specification Content:  The Specifications use certain conventions for the style of
language and the intended meaning of certain terms, words, and phrases when used in
particular situations.  These conventions are as follows:

1. Abbreviated Language:  Language used in the Specifications and other Contract
Documents is abbreviated.  Words and meanings shall be interpreted as
appropriate.  Words implied, but not stated, shall be inferred as the sense
requires.  Singular words shall be interpreted as plural, and plural words shall be
interpreted as singular where applicable as the context of the Contract
Documents indicates.

2. Imperative mood and streamlined language are generally used in the
Specifications.  Requirements expressed in the imperative mood are to be
performed by Contractor.  Occasionally, the indicative or subjunctive mood may
be used in the Section Text for clarity to describe responsibilities that must be
fulfilled indirectly by Contractor or by others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the
context, are implied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100
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SECTION 01140 - WORK RESTRICTIONS

PART 1 - GENERAL

1.1 USE OF PREMISES

A. Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions
of site beyond areas in which the Work is indicated.

1. Limits:  Confine constructions operations to area of disturbance as indicated on
drawings.  These facilities are for physically and mentally challenged residents.

2. Coordinate with the Owner for scheduling work and hours of noise sensitive
operations and procedures.

3. Develop detailed Demolition and Construction Schedules outlining phased
demolition and construction activities. Coordinate with the Owner for phasing of
all Demolition and Construction activities.

4. Protect all adjacent areas from noise and construction dust and debris.
5. Maintain employee and public access of the site as required and at all times

during normal business hours.
6. Protect employees, residents, and the public from potentially dangerous or

harmful construction activities at all times.
7. After hours and weekend work may be required during the course of the project.

Coordinate with the Owner’s security personnel for access of the building and
site during non-business hours. Provide security for construction personnel as
required beyond the Owner’s security forces and procedures.

PART 2 - PRODUCTS
(Not Used)

PART 3 - EXECUTION
(Not Used)

END OF SECTION 01140
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SECTION 01200 - DEFINITIONS AND STANDARDS

PART 1 - GENERAL

1.1 DEFINITIONS

A. General:  Except as specifically defined otherwise, the following definitions shall
supplement definitions of the Contract, General Conditions, Supplementary Conditions
and other general contract documents, and apply generally to the work.

B. General Requirements:  The provisions of Division-1 sections, General Requirements,
apply to the entire work of the Contract.

C. Indicated:  Shown on drawing by notes, graphics or schedules, or written into other
portions of contract documents.  Terms such as "shown", "noted", "scheduled", and
"specified" have same meaning as "indicated", and are used to assist the reader in
locating particular information.

D. Directed, Requested, Approved, Accepted, etc.:  These terms imply "by the Engineer",
unless otherwise indicated.

E. Approved by Engineer:  In no case releases Contractor from responsibility to fulfill
requirements of contract documents.

F. Project Site:  Space available to Contractor at location of project, either exclusively or
to be shared with separate contractors, for performance of work.

G. Furnish:  Supply and deliver to project site, ready for unloading, unpacking, assembly,
installation, and similar subsequent requirements.

H. Install:  Operations at project site, including unloading, unpacking, assembly, erection,
placing, anchoring, applying, working to dimension, finishing, curing, protecting,
cleaning and similar requirements.

1. Provide:  Furnish and install, complete and ready for intended use.

I. Installer:  Entity (firm or person) engaged to install work, by Contractor, subcontractor
or sub-sub contractor.  Installers are required to be skilled in work they are engaged to
install.

J. Specification Text Format:  Underscoring facilities scan reading, no other meaning.
Imperative language is directed at Contractor, unless otherwise noted.

K. Overlapping/Conflicting Requirements:  Most stringent (generally) requirement written
directly into the contract documents is intended and will be enforced, unless specifically
detailed language written into the contract documents clearly indicates that a less
stringent requirement is acceptable.  Refer uncertainties to the Engineer for a decision
before proceeding.
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1. Where optional requirements are specified in a parallel manner, option is
intended to be Contractor's unless otherwise indicated.

L. Minimum Requirements:  Indicated requirements are for a specific minimum
acceptable level of quality/quantity, as recognized in the industry.  Actual work must
comply (within specified tolerances), or may exceed minimums within reasonable
limits.  Refer uncertainties to Engineer before proceeding.

M. Abbreviations, Plural Words:  Abbreviations, where not defined in contract documents,
will be interpreted to mean the normal construction industry terminology, determined by
recognized grammatical rules, by the Engineer.  Plural words will be interpreted as
singular and singular words will be interpreted as plural where applicable for context of
contract of documents.

N. Testing laboratory:  An independent entity engaged for the project to provide
inspections, tests, interpretations, reports and similar services.

1.2 STANDARDS AND REGULATIONS

A. Industry Standards:  Applicable standards of construction industry have same force
and effect on performance of the work as if copied directly into contract documents or
bound and published therewith.  Standards referenced in contract documents or in
governing regulations have precedence over non-referenced standards, insofar as
different standards may contain overlapping or conflicting requirements.  Comply with
standards in effect as of date of contract documents, unless otherwise indicated.

1. Abbreviations:  Where abbreviations or acronyms are used in contract
documents, they mean the well recognized name of entity in building construction
industry; refer uncertainties to Engineer before proceeding, or consult
"Encyclopedia of Associations" by Gale Research Co.

PART 2 - PRODUCTS
(Not Used)

PART 3 - EXECUTION
(Not Used)

END OF SECTION 01200
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SECTION 01300 - PROCEDURES AND CONTROLS

PART 1 - GENERAL

1.1 ADMINISTRATION AND SUPERVISION

A. Coordination: Coordinate various elements of the work and entities engaged to perform
work; and coordinate the work with existing facilities/conditions, and with work by
separate contractors and by Owner.

1.2 INSTALLATION, GENERAL

A. Comply with manufacturer’s instructions and recommendations to extent printed
information is more detailed or stringent than requirements contained directly in
contract documents.

B. Timing: Install work during time and under conditions which will ensure best possible
results, coordinated with required inspection and testing. Timing is of the up most
importance.

1.3 CLEANING AND PROTECTION

A. General: Clean each element of work at time of installation. Provide sufficient
maintenance and protection during construction to ensure freedom from damage and
deterioration at time of substantial completion.

PART 2 - PRODUCTS
(Not Used)

PART 3 - EXECUTION
(Not Used)

END OF SECTION 01300
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop
Drawings, Product Data, Samples, and other submittals.

B. Related Sections include the following:

1. Divisions 01 through 16 Sections for specific requirements for submittals in those
Sections.

1.3 DEFINITIONS

A. Action Submittals:  Written and graphic information that requires Engineer's responsive
action.

1.4 SUBMITTAL PROCEDURES

A. Coordination:  Coordinate preparation and processing of submittals with performance
of construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the
Work so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

B. Processing Time:  Allow enough time for submittal review, including time for
resubmittals, as follows.  Time for review shall commence on Engineer's receipt of
submittal.  No extension of the Contract Time will be authorized because of failure to
transmit submittals enough in advance of the Work to permit processing, including
resubmittals.
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1. Initial Review:  Allow 7 days for initial review of each submittal.  Allow additional
time if coordination with subsequent submittals is required.  Engineer will advise
Contractor when a submittal being processed must be delayed for coordination.

2. Resubmittal Review:  Allow 7 days for review of each resubmittal.

C. Identification:  Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately on label or beside title block to record

Contractor's review and approval markings and action taken by Engineer.
3. Include the following information on label for processing and recording action

taken:

a. Project name.
b. Date.
c. Name and address of Engineer.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by
a decimal point and then a sequential number (e.g., 15515.01).
Resubmittals shall include an alphabetic suffix after another decimal
point (e.g., 15515.01A).

i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.

D. Deviations:  Highlight or encircle, or otherwise specifically identify deviations from the
Contract Documents on submittals.

E. Transmittal:  Package each submittal individually and appropriately for transmittal and
handling.  Transmit each submittal using a transmittal form.

F. Resubmittals:  Make resubmittals in same form and number of copies as initial
submittal.

1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent

of revision.
3. Resubmit submittals until they are approved.

G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors,
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary
for performance of construction activities.  Show distribution on transmittal forms.
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PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification
Sections.

B. Product Data:  Collect information into a single submittal for each element of
construction and type of product or equipment.

1. Mark each copy of each submittal to show which products and options are
applicable.

2. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Manufacturer's catalog cuts.
e. Wiring diagrams showing factory-installed wiring.
f. Printed performance curves.
g. Operational range diagrams.
h. Compliance with specified referenced standards.
i. Testing by recognized testing agency.
j. Application of testing agency labels and seals.
k. Notation of coordination requirements.

3. Number of Copies:  Submit five copies of Product Data, unless otherwise
indicated.  Engineer will return four copies.  Mark up and retain one returned
copy as a Project Record Document.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and
for compliance with the Contract Documents.  Note corrections and field dimensions.
Mark with approval stamp before submitting to Engineer.

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include
Project name and location, submittal number, Specification Section title and number,
name of reviewer, date of Contractor's approval, and statement certifying that submittal
has been reviewed, checked, and approved for compliance with the Contract
Documents.

3.2 ENGINEER'S / ACTION

A. General:  Engineer will not review submittals that do not bear Contractor's approval
stamp and will return them without action.
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B. Action Submittals:  Engineer will review each submittal, make marks to indicate
corrections or modifications required, and return it.  Engineer will stamp each submittal
with an action stamp and will mark stamp appropriately to indicate action taken.

C. Partial submittals are not acceptable, will be considered nonresponsive, and will be
returned without review.

D. Submittals not required by the Contract Documents may not be reviewed and may be
discarded.

END OF SECTION 01330
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:

1. Division 1 Section "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

2. Divisions 1 through 16 Sections for specific closeout and special cleaning
requirements for the Work in those Sections.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for determining date of
Substantial Completion, complete the following.  List items below that are incomplete in
request.

1. Prepare a list of items to be completed and corrected (punch list), the value of
items on the list, and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, workmanship bonds, maintenance service

agreements, final certifications, and similar documents.
4. Obtain and submit releases permitting Owner unrestricted use of the Work and

access to services and utilities.  Include occupancy permits, operating
certificates, and similar releases.

5. Prepare and submit Project Record Documents, operation and maintenance
manuals, Final Completion construction photographs, damage surveys, and
similar final record information.

6. Deliver tools, spare parts, extra materials, and similar items to location
designated by Owner.  Label with manufacturer's name and model number
where applicable.

7. Complete startup testing of systems.
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8. Submit test/adjust/balance records.
9. Terminate and remove temporary facilities from Project site, along with

construction tools and similar elements.
10. Submit changeover information related to Owner's occupancy, use, operation,

and maintenance.
11. Complete final cleaning requirements, including touchup painting.
12. Touch up and otherwise repair and restore marred exposed finishes to eliminate

visual defects.

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On
receipt of request, Engineer will either proceed with inspection or notify Contractor of
unfulfilled requirements.  Engineer will prepare the Certificate of Substantial
Completion after inspection or will notify Contractor of items, either on Contractor's list
or additional items identified by Engineer, that must be completed or corrected before
certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

1.4 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection for determining date of
Final Completion, complete the following:

1. Submit a final Application for Payment according to General Conditions.
2. Submit certified copy of Engineer's Substantial Completion inspection list of items

to be completed or corrected (punch list), endorsed and dated by Engineer.  The
certified copy of the list shall state that each item has been completed or
otherwise resolved for acceptance.

3. Instruct Owner's personnel in operation, adjustment, and maintenance of
products, equipment, and systems.

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled
requirements.  Engineer will prepare a final Certificate for Payment after inspection or
will notify Contractor of construction that must be completed or corrected before
certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

1.5 WARRANTIES

A. Submittal Time:  Submit written warranties on request of Engineer for designated
portions of the Work where commencement of warranties other than date of
Substantial Completion is indicated.
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B. Organize warranty documents into an orderly sequence based on the table of contents
of the Project Manual.  Bind in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer
or fabricator of the surface to be cleaned.  Do not use cleaning agents that are
potentially hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to
comply with local laws and ordinances and Federal and local environmental and
antipollution regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.
Clean each surface or unit to condition expected in an average commercial building
cleaning and maintenance program.  Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a portion of Project:
This is for areas only disturbed by this contractor.

a. Clean Project site, yard, and grounds, in areas used by construction
activities, including areas of rubbish, waste material, litter, and other foreign
substances.

b. Remove stains and other foreign deposits caused by this contractor.
c. Remove tools, construction equipment, machinery, and surplus material

from Project site.
d. Clean exposed exterior and interior hard-surfaced finishes damaged or

marked during construction.
e. Vacuum carpet and similar soft surfaces in areas used by contractors.

Shampoo if visible soil or stains remain.
f. Remove labels that are not permanent from equipment, piping, etc.
g. Touch up and otherwise repair and restore marred, exposed finishes and

surfaces.  Replace finishes and surfaces that cannot be satisfactorily
repaired or restored or that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.
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h. Wipe surfaces of mechanical and electrical equipment and similar
equipment.  Remove excess lubrication, paint, etc. and other foreign
substances.

i. Leave Project clean.

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury
debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or
dangerous materials into drainage systems.  Remove waste materials from Project site
and dispose of lawfully.

END OF SECTION 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.

B. Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for general closeout procedures.
2. Divisions 1 through 16 Sections for specific requirements for Project Record

Documents of the Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit one set of marked-up Record Prints.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of black-line white prints of the Contract Drawings and
Shop Drawings.

1. Preparation:  Mark Record Prints to show the actual installation where installation
varies from that shown originally.  Require individual or entity who obtained
record data, whether individual or entity is Installer, subcontractor, or similar
entity, to prepare the marked-up Record Prints.

a. Give particular attention to information on concealed elements that would
be difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.



Utah State Development Center September 2008
Dryer Relocation

PROJECT RECORD DOCUMENTS 01781 - 2

c. Record data as soon as possible after obtaining it.  Record and check the
markup before enclosing concealed installations.

2. Content:  Types of items requiring marking include, but are not limited to, the
following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Revisions to routing of piping.
d. Actual equipment locations.
e. Changes made by Change Order or Change Directive.
f. Changes made following Engineer's written orders.
g. Details not on the original Contract Drawings.
h. Field records for variable and concealed conditions.
i. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings completely and accurately.
4. Mark record sets with erasable, red-colored pencil.  Use other colors to

distinguish between changes for different categories of the Work at same
location.

5. Mark important additional information that was either shown schematically or
omitted from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for
Project Record Document purposes.  Post changes and modifications to Project
Record Documents as they occur; do not wait until the end of Project.

END OF SECTION 01781
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes procedural requirements for cutting and patching.

B. Related Sections include the following:
1. Division 1 Section "Selective Demolition" for demolition of selected portions

of the building for alterations.
2. Division 7 Section "Through-Penetration Firestop Systems" for patching

fire-rated construction.
3. Divisions 2 through 16 Sections for specific requirements and limitations

applicable to cutting and patching individual parts of the Work.
a. Requirements in this Section apply to mechanical and electrical

installations.  Refer to Divisions 15 and 16 Sections for other
requirements and limitations applicable to cutting and patching
mechanical and electrical installations.

1.3 DEFINITIONS

A. Cutting:  Removal of existing construction necessary to permit installation or
performance of other Work.

B. Patching:  Fitting and repair work required to restore surfaces to original conditions
after installation of other Work.

1.4 SUBMITTALS

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least
10 days before the time cutting and patching will be performed, requesting approval
to proceed.

1. Architect's Approval:  Obtain approval of cutting and patching proposal
before cutting and patching.  Approval does not waive right to later require
removal and replacement of unsatisfactory work.

1.5 QUALITY ASSURANCE

A. Structural Elements:  Do not cut and patch structural elements in a manner that
could change their load-carrying capacity or load-deflection ratio.

B. Operational Elements:  Do not cut and patch operating elements and related
components in a manner that results in reducing their capacity to perform as
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intended or that results in increased maintenance or decreased operational life or
safety, including but not limited to the following:

1. Primary operational systems and equipment.
2. Air or smoke barriers.
3. Fire-protection systems.
4. Control systems.
5. Communication systems.
6. Conveying systems.
7. Electrical wiring systems.
8. Operating systems of special construction in Division 13 Sections.

C. Miscellaneous Elements:  Do not cut and patch the following elements or related
components in a manner that could change their load-carrying capacity, that results
in reducing their capacity to perform as intended, or that results in increased
maintenance or decreased operational life or safety.

1. Water, moisture, or vapor barriers.
2. Membranes and flashings.
3. Exterior curtain-wall construction.
4. Equipment supports.
5. Piping, ductwork, vessels, and equipment.
6. Noise- and vibration-control elements and systems.

D. Visual Requirements:  Do not cut and patch construction in a manner that results in
visual evidence of cutting and patching.  Do not cut and patch construction exposed
on the exterior or in occupied spaces in a manner that would, in Architect's opinion,
reduce the building's aesthetic qualities.  Remove and replace construction that has
been cut and patched in a visually unsatisfactory manner.

1. If possible, retain original Installer or fabricator to cut and patch exposed
Work.  If it is impossible to engage original Installer or fabricator, engage
another recognized, experienced, and specialized firm.

E. Cutting and Patching Conference:  Before proceeding, meet at Project site with
parties involved in cutting and patching, including mechanical and electrical trades.
Review areas of potential interference and conflict.  Coordinate procedures and
resolve potential conflicts before proceeding.

1.6 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut
or damaged during cutting and patching operations, by methods and with materials
so as not to void existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Comply with requirements specified in other Sections of these
Specifications.
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B. Existing Materials:  Use materials identical to existing materials.  For exposed
surfaces, use materials that visually match existing adjacent surfaces to the fullest
extent possible.

1. If identical materials are unavailable or cannot be used, use materials that,
when installed, will match the visual and functional performance of existing
materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and
patching are to be performed.

1. Compatibility:  Before patching, verify compatibility with and suitability of
substrates, including compatibility with existing finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have
been corrected.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.

B. Protection:  Protect existing construction during cutting and patching to prevent
damage.  Provide protection from adverse weather conditions for portions of Project
that might be exposed during cutting and patching operations.

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of
free passage to adjoining areas.

D. Existing Services:  Where existing services are required to be removed, relocated,
or abandoned, bypass such services before cutting to minimize interruption of
services to occupied areas.

3.3 PERFORMANCE

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with
cutting and patching at the earliest feasible time, and complete without delay.

1. Cut existing construction to provide for installation of other components or
performance of other construction, and subsequently patch as required to
restore surfaces to their original condition.

B. Cutting:  Cut existing construction by sawing, drilling, breaking, chipping, grinding,
and similar operations, including excavation, using methods least likely to damage
elements retained or adjoining construction.  If possible, review proposed
procedures with original Installer; comply with original Installer's written
recommendations.

1. In general, use hand or small power tools designed for sawing and grinding,
not hammering and chopping.  Cut holes and slots as small as possible,
neatly to size required, and with minimum disturbance of adjacent surfaces.



Utah State Development Center September 2008
Dryer Relocation

CUTTING AND PATCHING 01731 - 4

Temporarily cover openings when not in use.
2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side

into concealed surfaces.
3. Concrete/Masonry:  Cut using a cutting machine, such as an abrasive saw

or a diamond-core drill.
4. Excavating and Backfilling:  Comply with requirements in applicable

Division 2 Sections where required by cutting and patching operations.
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or

partitions to be removed.  Cap, valve, or plug and seal remaining portion of
pipe or conduit to prevent entrance of moisture or other foreign matter after
cutting.

6. Proceed with patching after construction operations requiring cutting are
complete.

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar
operations following performance of other Work.  Patch with durable seams that are
as invisible as possible.  Provide materials and comply with installation
requirements specified in other Sections of these Specifications.

1. Inspection:  Where feasible, test and inspect patched areas after completion
to demonstrate integrity of installation.

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend
finish restoration into retained adjoining construction in a manner that will
eliminate evidence of patching and refinishing.

3. Floors and Walls:  Where walls or partitions that are removed extend one
finished area into another, patch and repair floor and wall surfaces in the
new space.  Provide an even surface of uniform finish, color, texture, and
appearance.  Remove existing floor and wall coverings and replace with new
materials, if necessary, to achieve uniform color and appearance.

a. Where patching occurs in a painted surface, apply primer and
intermediate paint coats over the patch and apply final paint coat
over entire unbroken surface containing the patch.  Provide
additional coats until patch blends with adjacent surfaces.

4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide
an even-plane surface of uniform appearance.

5. Exterior Building Enclosure:  Patch components in a manner that restores
enclosure to a weathertight condition.

END OF SECTION 01731
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SECTION 01732 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes the following:

1. Demolition and removal of selected portions of a building or structure.
2. Repair procedures for selective demolition operations.

B. Related Sections include the following:

1. Division 1 Section "Summary" for use of the premises and phasing
requirements.

2. Division 1 Section "Cutting and Patching" for cutting and patching
procedures for selective demolition operations.

3. Division 15 Sections for demolishing, cutting, patching, or relocating
mechanical items.

4. Division 16 Sections for demolishing, cutting, patching, or relocating
electrical items.

1.3 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them
off-site, unless indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Salvage:  Detach items from existing construction and deliver them to
Owner ready for reuse.

C. Remove and Reinstall:  Detach items from existing construction, prepare them for
reuse, and reinstall them where indicated.

D. Existing to Remain:  Existing items of construction that are not to be removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed
and reinstalled.

1.4 MATERIALS OWNERSHIP

A. Historic items, relics, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, antiques, and other items
of interest or value to Owner that may be encountered during selective demolition
remain Owner's property.  Carefully remove and salvage each item or object in a
manner to prevent damage and deliver promptly to Owner.
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1.5 SUBMITTALS

A. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to
demonstrate their capabilities and experience.  Include lists of completed projects
with project names and addresses, names and addresses of architects and owners,
and other information specified.

B. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing
that indicates the measures proposed for use, proposed locations, and proposed
time frame for their operation.  Identify options if proposed measures are later
determined to be inadequate.

C. Schedule of Selective Demolition Activities:  Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting
and ending dates for each activity.  Ensure Owner's on-site operations are
uninterrupted.

2. Interruption of utility services.
3. Coordination for shutoff, capping, and continuation of utility services.
4. Use of elevator and stairs.
5. Locations of temporary partitions and means of egress.
6. Coordination of Owner's continuing occupancy of portions of existing

building and of Owner's partial occupancy of completed Work.

D. Inventory:  After selective demolition is complete, submit a list of items that have
been removed and salvaged.

E. Predemolition Photographs or Videotape:  Show existing conditions of adjoining
construction and site improvements, including finish surfaces, that might be
misconstrued as damage caused by selective demolition operations.  Submit before
Work begins.

F. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill
facility licensed to accept hazardous wastes.

1.6 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  An experienced firm that has specialized in
demolition work similar in material and extent to that indicated for this Project.

B. Regulatory Requirements:  Comply with governing EPA notification regulations
before beginning selective demolition.  Comply with hauling and disposal regulations
of authorities having jurisdiction.

C. Standards:  Comply with ANSI A10.6 and NFPA 241.

D. Predemolition Conference:  Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."
Review methods and procedures related to selective demolition including, but not
limited to, the following:

1. Inspect and discuss condition of construction to be selectively demolished.
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2. Review structural load limitations of existing structure.
3. Review and finalize selective demolition schedule and verify availability of

materials, demolition personnel, equipment, and facilities needed to make
progress and avoid delays.

4. Review requirements of work performed by other trades that rely on
substrates exposed by selective demolition operations.

1.7 PROJECT CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition
area.  Conduct selective demolition so Owner's operations will not be disrupted.
Provide not less than 72 hours' notice to Owner of activities that will affect Owner's
operations.

B. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities.

1. Do not close or obstruct walkways, corridors, or other occupied or used
facilities without written permission from authorities having jurisdiction.

C. Owner assumes no responsibility for condition of areas to be selectively
demolished.

1. Conditions existing at time of inspection for bidding purpose will be
maintained by Owner as far as practical.

D. Hazardous Materials:  Hazardous materials are present in building to be selectively
demolished.  A report on the presence of hazardous materials is on file for review
and use.  Examine report to become aware of locations where hazardous materials
are present.

1. Do not disturb hazardous materials or items suspected of containing
hazardous materials. Hazardous materials will be removed by Owner under
a separate contract.

E. Storage or sale of removed items or materials on-site will not be permitted.

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect
them against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition
operations.

PART 2 - PRODUCTS

2.1 REPAIR MATERIALS

A. Use repair materials identical to existing materials.

1. If identical materials are unavailable or cannot be used for exposed
surfaces, use materials that visually match existing adjacent surfaces to the
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fullest extent possible.
2. Use materials whose installed performance equals or surpasses that of

existing materials.

B. Comply with material and installation requirements specified in individual
Specification Sections.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped.

B. Survey existing conditions and correlate with requirements indicated to determine
extent of selective demolition required.

C. Inventory and record the condition of items to be removed and reinstalled and items
to be removed and salvaged.

D. When unanticipated mechanical, electrical, or structural elements that conflict with
intended function or design are encountered, investigate and measure the nature
and extent of conflict.  Promptly submit a written report to Architect.

E. Engage a professional engineer to survey condition of building to determine whether
removing any element might result in structural deficiency or unplanned collapse of
any portion of structure or adjacent structures during selective demolition
operations.

F. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

3.2 UTILITY SERVICES

A. Existing Utilities:  Maintain services indicated to remain and protect them against
damage during selective demolition operations.

B. Do not interrupt existing utilities serving occupied or operating facilities unless
authorized in writing by Owner and authorities having jurisdiction.  Provide
temporary services during interruptions to existing utilities, as acceptable to Owner
and to authorities having jurisdiction.

1. Provide at least 72 hours' notice to Owner if shutdown of service is required
during changeover.

C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated
utilities serving areas to be selectively demolished.

1. Owner will arrange to shut off indicated utilities when requested by
Contractor.

2. If utility services are required to be removed, relocated, or abandoned,
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before proceeding with selective demolition provide temporary utilities that
bypass area of selective demolition and that maintain continuity of service to
other parts of building.

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or
plug and seal remaining portion of pipe or conduit after bypassing.

D. Utility Requirements:  Refer to Division 15 and 16 Sections for shutting off,
disconnecting, removing, and sealing or capping utilities.  Do not start selective
demolition work until utility disconnecting and sealing have been completed and
verified in writing.

3.3 PREPARATION

A. Dangerous Materials:  Drain, purge, or otherwise remove, collect, and dispose of
chemicals, gases, explosives, acids, flammables, or other dangerous materials
before proceeding with selective demolition operations.

B. Pest Control:  Employ a certified, licensed exterminator to treat building and to
control rodents and vermin before and during selective demolition operations.

C. Site Access and Temporary Controls:  Conduct selective demolition and
debris-removal operations to ensure minimum interference with roads, streets,
walks, walkways, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent
occupied or used facilities without permission from Owner and authorities
having jurisdiction.  Provide alternate routes around closed or obstructed
traffic ways if required by governing regulations.

2. Erect temporary protection, such as walks, fences, railings, canopies, and
covered passageways, where required by authorities having jurisdiction.

3. Protect existing site improvements, appurtenances, and landscaping to
remain.

4. Erect a plainly visible fence around drip line of individual trees or around
perimeter drip line of groups of trees to remain.

D. Temporary Facilities:  Provide temporary barricades and other protection required to
prevent injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective
demolition area and to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces and new
construction, to prevent water leakage and damage to structure and interior
areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to
remain or that are exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been
removed.

E. Temporary Enclosures:  Provide temporary enclosures for protection of existing
building and construction, in progress and completed, from exposure, foul weather,
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other construction operations, and similar activities.  Provide temporary weathertight
enclosure for building exterior.
1. Where heating or cooling is needed and permanent enclosure is not

complete, provide insulated temporary enclosures.  Coordinate enclosure
with ventilating and material drying or curing requirements to avoid
dangerous conditions and effects.

F. Temporary Partitions:  Erect and maintain dustproof partitions and temporary
enclosures to limit dust and dirt migration and to separate areas from fumes and
noise.

G. Temporary Shoring:  Provide and maintain shoring, bracing, or structural support to
preserve stability and prevent movement, settlement, or collapse of construction to
remain, and to prevent unexpected or uncontrolled movement or collapse of
construction being demolished.

1. Strengthen or add new supports when required during progress of selective
demolition.

3.4 POLLUTION CONTROLS

A. Dust Control:  Use water mist, temporary enclosures, and other suitable methods to
limit spread of dust and dirt.  Comply with governing environmental-protection
regulations.

1. Do not use water when it may damage existing construction or create
hazardous or objectionable conditions, such as ice, flooding, and pollution.

2. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of
demolition enclosure.  Vacuum carpeted areas.

B. Disposal:  Remove and transport debris in a manner that will prevent spillage on
adjacent surfaces and areas.

1. Remove debris from elevated portions of building by chute, hoist, or other
device that will convey debris to grade level in a controlled descent.

C. Cleaning:  Clean adjacent structures and improvements of dust, dirt, and debris
caused by selective demolition operations.  Return adjacent areas to condition
existing before selective demolition operations began.

3.5 SELECTIVE DEMOLITION

A. General:  Demolish and remove existing construction only to the extent required by
new construction and as indicated.  Use methods required to complete the Work
within limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.
Complete selective demolition operations above each floor or tier before
disturbing supporting members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions
required.  Use cutting methods least likely to damage construction to remain
or adjoining construction.  Use hand tools or small power tools designed for
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sawing or grinding, not hammering and chopping, to minimize disturbance of
adjacent surfaces.  Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to
avoid marring existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials.
 At concealed spaces, such as duct and pipe interiors, verify condition and
contents of hidden space before starting flame-cutting operations.  Maintain
portable fire-suppression devices during flame-cutting operations.

5. Maintain adequate ventilation when using cutting torches.
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable

materials and promptly dispose of off-site.
7. Remove structural framing members and lower to ground by method suitable

to avoid free fall and to prevent ground impact or dust generation.
8. Locate selective demolition equipment and remove debris and materials so

as not to impose excessive loads on supporting walls, floors, or framing.
9. Dispose of demolished items and materials promptly.
10. Return elements of construction and surfaces that are to remain to condition

existing before selective demolition operations began.

B. Existing Facilities:  Comply with Owner=s requirements for using and protecting
elevators, stairs, walkways, loading docks, building entries, and other building
facilities during selective demolition operations.

C. Removed and Salvaged Items:  Comply with the following:

1. Clean salvaged items.
2. Pack or crate items after cleaning.  Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner.
5. Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:  Comply with the following:

1. Clean and repair items to functional condition adequate for intended reuse.
Paint equipment to match new equipment.

2. Pack or crate items after cleaning and repairing.  Identify contents of
containers.

3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements

for new materials and equipment.  Provide connections, supports, and
miscellaneous materials necessary to make item functional for use
indicated.

E. Existing Items to Remain:  Protect construction indicated to remain against damage
and soiling during selective demolition.  When permitted by Architect, items may be
removed to a suitable, protected storage location during selective demolition and
cleaned and reinstalled in their original locations after selective demolition
operations are complete.

F. Resilient Floor Coverings:  Remove floor coverings and adhesive according to
recommendations in RFCI-WP and its Addendum.
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1. Remove residual adhesive and prepare substrate for new floor coverings by
one of the methods recommended by RFCI.

G. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants.

3.6 PATCHING AND REPAIRS

A. General:  Promptly repair damage to adjacent construction caused by selective
demolition operations.

B. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces
suitable for new materials.

1. Completely fill holes and depressions in existing masonry walls that are to
remain with an approved masonry patching material applied according to
manufacturer's written recommendations.

C. Finishes:  Restore exposed finishes of patched areas and extend restoration into
adjoining construction in a manner that eliminates evidence of patching and
refinishing.

D. Floors and Walls:  Where walls or partitions that are demolished extend one finished
area into another, patch and repair floor and wall surfaces in the new space.
Provide an even surface of uniform finish color, texture, and appearance.  Remove
existing floor and wall coverings and replace with new materials, if necessary, to
achieve uniform color and appearance.

1. Patch with durable seams that are as invisible as possible.  Provide
materials and comply with installation requirements specified in other
Sections of these Specifications.

2. Where patching occurs in a painted surface, apply primer and intermediate
paint coats over patch and apply final paint coat over entire unbroken
surface containing patch.  Provide additional coats until patch blends with
adjacent surfaces.

3. Where feasible, test and inspect patched areas after completion to
demonstrate integrity of installation.

E. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an
even-plane surface of uniform appearance.

3.7 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Promptly dispose of demolished materials.  Do not allow demolished
materials to accumulate on-site.

B. Burning:  Do not burn demolished materials.

C. Disposal:  Transport demolished materials off Owner's property and legally dispose
of them.
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END OF SECTION 01732
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SECTION 07210 - BUILDING INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes the following:

1. Concealed building insulation.
2. Radiant barriers.
3. Safing insulation.

B. Related Sections:  The following Sections contain requirements that relate to this
Section:

1. Division 9 Section indicated below for insulation installed as part of
metal-framed wall and partition assemblies:

a. "Gypsum Board Assemblies."

1.3 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract
and Division 1 Specification Sections.

B. Product Data for each type of insulation product specified.

C. Product test reports from and based on tests performed by a qualified independent
testing agency evidencing compliance of insulation products with specified
requirements including those for thermal resistance, fire-test-response
characteristics, water-vapor transmission, water absorption, and other properties,
based on comprehensive testing of current products.

1.4 QUALITY ASSURANCE

A. Single-Source Responsibility for Insulation Products:  Obtain each type of building
insulation from a single source with resources to provide products complying with
requirements indicated without delaying the Work.

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with
the fire-test-response characteristics indicated on Drawings or specified elsewhere
in this Section as determined by testing identical products per test method indicated
below by UL or another testing and inspecting agency acceptable to authorities
having jurisdiction.  Identify materials with appropriate markings of applicable testing
and inspecting agency.



Utah State Development Center September 2008
Dryer Relocation

BUILDING INSULATION 07210 - 2

1. Surface-Burning Characteristics:  ASTM E 84.
2. Fire-Resistance Ratings:  ASTM E 119.
3. Combustion Characteristics:  ASTM E 136.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect insulation materials from physical damage and from deterioration by
moisture, soiling, and other sources.  Store inside and in a dry location.  Comply
with manufacturer's written instructions for handling, storing, and protecting during
installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers
offering insulation products that may be incorporated in the work include, but are not
limited to, the following:

1. Glass-Fiber Insulation:

a. CertainTeed Corporation.
b. Owens-Corning Fiberglas Corporation.
c. Johns Manville.

2.2 INSULATING MATERIALS

A. General:  Provide insulating materials that comply with requirements and with
referenced standards.

1. Preformed Units:  Sizes to fit applications indicated; selected from
manufacturer's standard thicknesses, widths, and lengths.

B. Unfaced Mineral-Fiber Blanket Insulation:  Thermal insulation combining mineral
fibers of type described below with thermosetting resins to comply with
ASTM C 665, Type I (blankets without membrane facing).

1. Mineral-Fiber Type:  Fibers manufactured from glass.
2. Surface-Burning Characteristics:  Maximum flame-spread and

smoke-developed indices of 25 and 50, respectively.

2.3 SAFING INSULATION AND ACCESSORIES

A. Slag-Wool-Fiber Board Safing Insulation:  Semirigid boards designed for use as fire
stop at openings between edge of slab and exterior wall panels, produced by
combining slag-wool fibers with thermosetting resin binders to comply with
ASTM C 612, Type IA and IB; nominal density of 4 lb/cu. ft. (64 kg/cu. m); passing
ASTM E 136 for combustion characteristics; thermal resistivity of 4 deg F x h x sq.
ft./Btu x in. at 75 deg F (27.7 K x m/W at 24 deg C).

B. Calking Compound:  Material approved by manufacturer of safing insulation for
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sealing joint between foil backing of safing insulation and edge of concrete floor slab
against penetration of smoke.

C. Safing Clips:  Galvanized steel safing clips approved by manufacturer of safing
insulation for holding safing insulation in place.

2.4 VAPOR RETARDERS

A. Reinforced-Polyethylene Vapor Retarders:  2 outer layers of polyethylene film
laminated to an inner reinforcing layer consisting of either nylon cord or polyester
scrim and weighing not less than 25 lb/1000 sq. ft. (12 kg/100 sq. m), with maximum
permeance rating of 0.0507 perm (2.9 ng/Pa x s x sq. m).

B. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor
retarder manufacturer for sealing joints and penetrations in vapor retarder.

C. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

1. Reinforced-Polyethylene Vapor Retarders:

a. DURA-SKRIM 6WW; Raven Industries, Inc.
b. Griffolyn T-65; Reef Industries, Inc., Griffolyn Div.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with
requirements of Sections in which substrates and related work are specified and to
determine if other conditions affecting performance of insulation are satisfactory.  Do
not proceed with installation until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrates of substances harmful to insulations or vapor retarders, including
removing projections capable of puncturing vapor retarders or that interfere with
insulation attachment.

3.3 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and
application indicated.

B. Install insulation that is undamaged, dry, unsoiled, and has not been exposed at any
time to ice and snow.

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut
and fit tightly around obstructions and fill voids with insulation.  Remove projections
that interfere with placement.
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D. Apply single layer of insulation to produce thickness indicated, unless multiple layers
are otherwise shown or required to make up total thickness.

3.4 INSTALLATION OF GENERAL BUILDING INSULATION

A. Apply insulation units to substrates by method indicated, complying with
manufacturer's written instructions.  If no specific method is indicated, bond units to
substrate with adhesive or use mechanical anchorage to provide permanent
placement and support of units.

B. Seal joints between closed-cell (nonbreathing) insulation units by applying adhesive,
mastic, or sealant to edges of each unit to form a tight seal as units are shoved into
place.  Fill voids in completed installation with adhesive, mastic, or sealant as
recommended by insulation manufacturer.

C. Set vapor-retarder-faced units with vapor retarder to warm side of construction,
unless otherwise indicated.  Do not obstruct ventilation spaces, except for
firestopping.

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of
insulation to surrounding construction to ensure airtight installation.

D. Install mineral-fiber blankets in cavities formed by framing members according to the
following requirements:

1. Use blanket widths and lengths that fill cavities formed by framing members.
 Where more than one length is required to fill cavity, provide lengths that
will produce a snug fit between ends.

2. Place blankets in cavities formed by framing members to produce a friction
fit between edges of insulation and adjoining framing members.

E. Stuff glass-fiber loose-fill insulation into miscellaneous voids and cavity spaces.
Compact to approximately 40 percent of normal maximum volume equaling a
density of approximately 2.5 lb/cu. ft. (40 kg/cu. m).

3.5 INSTALLATION OF SAFING INSULATION

A. Install safing insulation to fill gap between edge of concrete floor slab and back of
exterior spandrel panels on safing clips spaced as needed to support insulation, but
not further apart than 24 inches (610 mm) o.c.  Cut safing insulation wider than gap
to be filled to ensure compression fit and seal joint between insulation and edge of
slab with calking approved by safing insulation manufacturer for this purpose.
Leave no voids in completed installation.

3.6 INSTALLATION OF VAPOR RETARDERS

A. General:  Extend vapor retarder to extremities of areas to be protected from vapor
transmission.  Secure in place with adhesives or other anchorage system as
indicated.  Extend vapor retarder to cover miscellaneous voids in insulated
substrates, including those filled with loose-fiber insulation.

B. Seal vertical joints in vapor retarders over framing by lapping not less than 2 wall
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studs.  Fasten vapor retarders to framing at top, end, and bottom edges; at
perimeter of wall openings; and at lap joints.  Space fasteners 16 inches (406 mm)
o.c.

C. Seal overlapping joints in vapor retarders with adhesives or vapor-retarder tape
according to vapor retarder manufacturer's instructions.  Seal butt joints and
fastener penetrations with vapor-retarder tape.  Locate all joints over framing
members or other solid substrates.

D. Firmly attach vapor retarders to substrates with mechanical fasteners or adhesives
as recommended by vapor retarder manufacturer.

E. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating
vapor retarders with vapor-retarder tape to create an airtight seal between
penetrating objects and vapor retarder.

F. Repair any tears or punctures in vapor retarders immediately before concealment by
other work.  Cover with vapor-retarder tape or another layer of vapor retarder.

3.7 PROTECTION

A. General:  Protect installed insulation and vapor retarders from damage due to
harmful weather exposures, physical abuse, and other causes.  Provide temporary
coverings or enclosures where insulation is subject to abuse and cannot be
concealed and protected by permanent construction immediately after installation.

END OF SECTION 07210
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SECTION 07841 - THROUGH-PENETRATION FIRESTOP SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes through-penetration firestop systems for penetrations through
fire-resistance-rated constructions, including both empty openings and openings
containing penetrating items.

1. The work of this section shall include, but not be limited to, all clips and
other restraining devices necessary for holding fire protection material in
place and other items necessary for a complete and integral installation thru
out the entire perimeter and other penetrations.

B. Related Sections include the following:

1. Division 7 Section "Fire-Resistive Joint Systems."
2. Division 15 Sections specifying duct and piping penetrations.
3. Division 16 Sections specifying cable and conduit penetrations.

1.3 PERFORMANCE REQUIREMENTS

A. General:  For penetrations through the following fire-resistance-rated constructions,
including both empty openings and openings containing penetrating items, provide
through-penetration firestop systems that are 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.

1. Fire-resistance-rated walls including fire walls, fire partitions, fire barriers,
and smoke barriers.

2. Fire-resistance-rated horizontal assemblies including floor/ceiling
assemblies and ceiling membranes of roof/ceiling assemblies.

B. Rated Systems:  Provide through-penetration firestop systems with the following
ratings determined per ASTM E 814 or UL 1479:

1. F-Rated Systems:  Provide through-penetration firestop systems with
F-ratings indicated, but not less than that equaling or exceeding
fire-resistance rating of constructions penetrated.

2. T-Rated Systems:  For the following conditions, provide through-penetration
firestop systems with T-ratings indicated, as well as F-ratings, where
systems protect penetrating items exposed to potential contact with adjacent
materials in occupiable floor areas:
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a. Penetrations located outside wall cavities.
b. Penetrations located outside fire-resistance-rated shaft enclosures.

3. L-Rated Systems:  Where through-penetration firestop systems are indicated
in smoke barriers, provide through-penetration firestop systems with
L-ratings of not more than 3.0 cfm/sq. ft (0.01524cu. m/s x sq. m) at both
ambient temperatures and 400 deg F (204 deg C).

C. For through-penetration firestop systems exposed to view, traffic, moisture, and
physical damage, provide products that, after curing, do not deteriorate when
exposed to these conditions both during and after construction.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide
moisture-resistant through-penetration firestop systems.

2. For floor penetrations with annular spaces exceeding 4 inches (100 mm) in
width and exposed to possible loading and traffic, provide firestop systems
capable of supporting floor loads involved, either by installing floor plates or
by other means.

3. For penetrations involving insulated piping, provide through-penetration
firestop systems not requiring removal of insulation.

D. For through-penetration firestop systems exposed to view, provide products with
flame-spread and smoke-developed indexes of less than 25 and 450, respectively,
as determined per ASTM E 84.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For each through-penetration firestop system, show each type of
construction condition penetrated, relationships to adjoining construction, and type
of penetrating item.  Include firestop design designation of qualified testing and
inspecting agency that evidences compliance with requirements for each condition
indicated.

1. Submit documentation, including illustrations, from a qualified testing and
inspecting agency that is applicable to each through-penetration firestop
system configuration for construction and penetrating items.

C. Through-Penetration Firestop System Schedule:  Indicate locations of each
through-penetration firestop system, along with the following information:

1. Types of penetrating items.
2. Types of constructions penetrated, including fire-resistance ratings and,

where applicable, thicknesses of construction penetrated.
3. Through-penetration firestop systems for each location identified by firestop

design designation of qualified testing and inspecting agency.

D. Qualification Data:  For Installer.

E. Product Test Reports:  From a qualified testing agency indicating
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through-penetration firestop system complies with requirements, based on
comprehensive testing of current products.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm that has been approved by FMG according to FMG
4991, "Approval of Firestop Contractors."

B. Installation Responsibility:  Assign installation of through-penetration firestop
systems and fire-resistive joint systems in Project to a single qualified installer.

C. Source Limitations:  Obtain through-penetration firestop systems, for each kind of
penetration and construction condition indicated, through one source from a single
manufacturer.

D. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems
that comply with the following requirements and those specified in Part 1
"Performance Requirements" Article:

1. Firestopping tests are performed by a qualified testing and inspecting
agency.  A qualified testing and inspecting agency is UL or another agency
performing testing and follow-up inspection services for firestop systems
acceptable to authorities having jurisdiction.

2. Through-penetration firestop systems are identical to those tested per
testing standard referenced in "Part 1 Performance Requirements" Article.
Provide rated systems complying with the following requirements:

a. Through-penetration firestop system products bear classification
marking of qualified testing and inspecting agency.

b. Through-penetration firestop systems correspond to those indicated
by reference to through-penetration firestop system designations
listed by the following:

1) UL in its "Fire Resistance Directory."

E. Preinstallation Conference:  Conduct conference at Project site to comply with
requirements in Division 1 Section "Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver through-penetration firestop system products to Project site in original,
unopened containers or packages with intact and legible manufacturers' labels
identifying product and manufacturer, date of manufacture, lot number, shelf life if
applicable, qualified testing and inspecting agency's classification marking
applicable to Project, curing time, and mixing instructions for multicomponent
materials.

B. Store and handle materials for through-penetration firestop systems to prevent their
deterioration or damage due to moisture, temperature changes, contaminants, or
other causes.
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1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install through-penetration firestop systems when
ambient or substrate temperatures are outside limits permitted by
through-penetration firestop system manufacturers or when substrates are wet due
to rain, frost, condensation, or other causes.

B. Ventilate through-penetration firestop systems per manufacturer's written
instructions by natural means or, where this is inadequate, forced-air circulation.

1.8 COORDINATION

A. Coordinate construction of openings and penetrating items to ensure that
through-penetration firestop systems are installed according to specified
requirements.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to
accommodate through-penetration firestop systems.

C. Notify Owner's inspecting agency at least seven days in advance of
through-penetration firestop system installations; confirm dates and times on days
preceding each series of installations.

D. Do not cover up through-penetration firestop system installations that will become
concealed behind other construction until each installation has been examined
by Owner's inspecting agency and building inspector, if required by authorities
having jurisdiction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, through-penetration
firestop systems that may be incorporated into the Work include, but are not limited
to, those systems indicated that are produced by one of the following manufacturers:

1. Grace, W. R. & Co. - Conn.
2. Hilti, Inc.
3. Nelson Firestop Products.
4. 3M; Fire Protection Products Division.
5. Tremco; Sealant/Weatherproofing Division.

2.2 FIRESTOPPING, GENERAL

A. Compatibility:  Provide through-penetration firestop systems that are compatible with
one another; with the substrates forming openings; and with the items, if any,
penetrating through-penetration firestop systems, under conditions of service and
application, as demonstrated by through-penetration firestop system manufacturer
based on testing and field experience.
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B. Accessories:  Provide components for each through-penetration firestop system that
are needed to install fill materials and to comply with Part 1 "Performance
Requirements" Article.  Use only components specified by through-penetration
firestop system manufacturer and approved by qualified testing and inspecting
agency for firestop systems indicated.  Accessories include, but are not limited to,
the following items:

1. Permanent forming/damming/backing materials, including the following:

a. Slag-/rock-wool-fiber insulation.
b. Sealants used in combination with other forming/damming/backing

materials to prevent leakage of fill materials in liquid state.
c. Fire-rated form board.
d. Fillers for sealants.

2. Temporary forming materials.
3. Substrate primers.
4. Collars.
5. Steel sleeves.

2.3 FILL MATERIALS

A. General:  Provide through-penetration firestop systems containing the types of fill
materials indicated.  Fill materials are those referred to in directories of referenced
testing and inspecting agencies as "fill," "void," or "cavity" materials.

B. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place
concrete floors and consisting of an outer metallic sleeve lined with an intumescent
strip, a radial extended flange attached to one end of the sleeve for fastening to
concrete formwork, and a neoprene gasket.

C. Latex Sealants:  Single-component latex formulations that after cure do not
re-emulsify during exposure to moisture.

D. Firestop Devices:  Factory-assembled collars formed from galvanized steel and
lined with intumescent material sized to fit specific diameter of penetrant.

E. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders,
hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water
at Project site to form a nonshrinking, homogeneous mortar.

F. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth
cases filled with a combination of mineral-fiber, water-insoluble expansion agents,
and fire-retardant additives.

G. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when
mixed, expand and cure in place to produce a flexible, nonshrinking foam.

H. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric
sealants of grade indicated below:
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1. Grade:  Pourable (self-leveling) formulation for openings in floors and other
horizontal surfaces, and nonsag formulation for openings in vertical and
other surfaces requiring a nonslumping, gunnable sealant, unless indicated
firestop system limits use to nonsag grade for both opening conditions.

2.4 MIXING

A. For those products requiring mixing before application, comply with
through-penetration firestop system manufacturer's written instructions for accurate
proportioning of materials, water (if required), type of mixing equipment, selection of
mixer speeds, mixing containers, mixing time, and other items or procedures
needed to produce products of uniform quality with optimum performance
characteristics for application indicated.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with
requirements for opening configurations, penetrating items, substrates, and other
conditions affecting performance of work.

1. Proceed with installation only after unsatisfactory conditions have been
corrected.

3.2 PREPARATION

A. Surface Cleaning:  Clean out openings immediately before installing
through-penetration firestop systems to comply with firestop system manufacturer's
written instructions and with the following requirements:

1. Remove from surfaces of opening substrates and from penetrating items
foreign materials that could interfere with adhesion of through-penetration
firestop systems.

2. Clean opening substrates and penetrating items to produce clean, sound
surfaces capable of developing optimum bond with through-penetration
firestop systems.  Remove loose particles remaining from cleaning
operation.

3. Remove laitance and form-release agents from concrete.

B. Priming:  Prime substrates where recommended in writing by through-penetration
firestop system manufacturer using that manufacturer's recommended products and
methods.  Confine primers to areas of bond; do not allow spillage and migration
onto exposed surfaces.

C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems
from contacting adjoining surfaces that will remain exposed on completion of Work
and that would otherwise be permanently stained or damaged by such contact or by
cleaning methods used to remove smears from firestop system materials.  Remove
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tape as soon as possible without disturbing firestop system's seal with substrates.

3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION

A. General:  Install through-penetration firestop systems to comply with Part 1
"Performance Requirements" Article and with firestop system manufacturer's written
installation instructions and published drawings for products and applications
indicated.

B. Install forming/damming/backing 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 firestop systems.

C. Install fill materials for firestop systems 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 Work, finish to
produce smooth, uniform surfaces that are flush with adjoining finishes.

3.4 IDENTIFICATION

A. Identify through-penetration firestop systems with preprinted metal or plastic labels.
Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of
edge of the firestop systems so that labels will be visible to anyone seeking to
remove penetrating items or firestop systems.  Use mechanical fasteners for metal
labels.  For plastic labels, use self-adhering type with adhesives capable of
permanently bonding labels to surfaces on which labels are placed and, in
combination with label material, will result in partial destruction of label if removal is
attempted.  Include the following information on labels:

1. The words "Warning - Through-Penetration Firestop System - Do Not
Disturb.  Notify Building Management of Any Damage."

2. Contractor's name, address, and phone number.
3. Through-penetration firestop system designation of applicable testing and

inspecting agency.
4. Date of installation.
5. Through-penetration firestop system manufacturer's name.
6. Installer's name.

3.5 FIELD QUALITY CONTROL
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A. Inspecting Agency:  Owner will engage a qualified, independent inspecting agency
to inspect through-penetration firestops.  Independent inspecting agency shall
comply with ASTM E 2174 requirements including those related to qualifications,
conducting inspections, and preparing test reports.

B. Where deficiencies are found, repair or replace through-penetration firestop systems
so they comply with requirements.

C. Proceed with enclosing through-penetration firestop systems with other construction
only after inspection reports are issued and firestop installations comply with
requirements.

3.6 CLEANING AND PROTECTING

A. Clean off excess fill materials adjacent to openings as Work progresses by methods
and with cleaning materials that are approved in writing by through-penetration
firestop system manufacturers and that do not damage materials in which openings
occur.

B. Provide final protection and maintain conditions during and after installation that
ensure that through-penetration firestop systems are without damage or
deterioration at time of Substantial Completion.  If, despite such protection, damage
or deterioration occurs, cut out and remove damaged or deteriorated
through-penetration firestop systems immediately and install new materials to
produce systems complying with specified requirements.

END OF SECTION 07841
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes joint sealants for the following applications, including those
specified by reference to this Section:

1. Interior joints in the following vertical surfaces and horizontal nontraffic
surfaces:

a. Control and expansion joints on exposed interior surfaces of exterior
walls.

b. Perimeter joints of exterior openings where indicated.
c. Tile control and expansion joints.
d. Vertical joints on exposed surfaces of walls and partitions.
e. Perimeter joints between interior wall surfaces and frames of interior

doors, windows and elevator entrances.
f. Joints between plumbing fixtures and adjoining walls, floors, and

counters.
g. Other joints as indicated.

2. Interior joints in the following horizontal traffic surfaces:

a. Isolation joints in cast-in-place concrete slabs.
b. Control and expansion joints in tile flooring.
c. Other joints as indicated.

B. Related Sections include the following:

1. Division 7 Section "Fire-Resistive Joint Systems" for sealing joints in
fire-resistance-rated construction.

2. Division 8 Section "Glazing" for glazing sealants.
3. Division 9 Section "Gypsum Board Assemblies" for sealing perimeter joints

of gypsum board partitions to reduce sound transmission.
4. Division 9 Section "Acoustical Panel Ceilings" for sealing edge moldings at

perimeters of acoustical ceilings.

1.3 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight
continuous joint seals without staining or deteriorating joint substrates.
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B. Provide joint sealants for interior applications that establish and maintain airtight and
water-resistant continuous joint seals without staining or deteriorating joint
substrates.

1.4 SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Samples for Selection:  Manufacturer's color charts consisting of strips of cured
sealants showing the full range of colors available for each product exposed to view.

C. Product Certificates:  For each type of joint sealant and accessory, signed by
product manufacturer.

D. Qualification Data:  For Installer.

E. Preconstruction Field Test Reports:  Indicate which sealants and joint preparation
methods resulted in optimum adhesion to joint substrates based on preconstruction
testing specified in "Quality Assurance" Article.

F. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating
the following:

1. Materials forming joint substrates and joint-sealant backings have been
tested for compatibility and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and
substrate preparation needed for adhesion.

G. Product Test Reports:  Based on comprehensive testing of product formulations
performed by a qualified testing agency, indicating that sealants comply with
requirements.

H. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized Installer who is approved or
licensed for installation of elastomeric sealants required for this Project.

B. Source Limitations:  Obtain each type of joint sealant through one source from a
single manufacturer.

C. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant
manufacturers, for testing indicated below, samples of materials that will contact or
affect joint sealants.

1. Use ASTM C 1087 to determine whether priming and other specific joint
preparation techniques are required to obtain rapid, optimum adhesion of
joint sealants to joint substrates.

2. Submit not fewer than eight pieces of each type of material, including joint
substrates, shims, joint-sealant backings, secondary seals, and
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miscellaneous materials.
3. Schedule sufficient time for testing and analyzing results to prevent delaying

the Work.
4. For materials failing tests, obtain joint-sealant manufacturer's written

instructions for corrective measures including use of specially formulated
primers.

5. Testing will not be required if joint-sealant manufacturers submit joint
preparation data that are based on previous testing of current sealant
products for adhesion to, and compatibility with, joint substrates and other
materials matching those submitted.

D. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field
test their adhesion to Project joint substrates as follows:

1. Locate test joints where indicated on Project or, if not indicated, as directed
by Architect.

2. Conduct field tests for each application indicated below:

a. Each type of elastomeric sealant and joint substrate indicated.
b. Each type of nonelastomeric sealant and joint substrate indicated.

3. Notify Architect seven days in advance of dates and times when test joints
will be erected.

4. Test Method:  Test joint sealants according to Method A, Field-Applied
Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193.

a. For joints with dissimilar substrates, verify adhesion to each
substrate separately; extend cut along one side, verifying adhesion
to opposite side.  Repeat procedure for opposite side.

5. Report whether sealant in joint connected to pulled-out portion failed to
adhere to joint substrates or tore cohesively.  Include data on pull distance
used to test each type of product and joint substrate.  For sealants that fail
adhesively, retest until satisfactory adhesion is obtained.

6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not
evidencing adhesive failure from testing, in absence of other indications of
noncompliance with requirements, will be considered satisfactory.  Do not
use sealants that fail to adhere to joint substrates during testing.

E. Mockups:  Build mockups incorporating sealant joints, as follows, to verify selections
made under sample submittals and to demonstrate aesthetic effects and set quality
standards for materials and execution:

1. Joints in mockups of assemblies specified in other Sections that are
indicated to receive elastomeric joint sealants, which are specified by
reference to this Section.

1.6 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
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1. When ambient and substrate temperature conditions are outside limits
permitted by joint-sealant manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer

for applications indicated.
4. Contaminants capable of interfering with adhesion have not yet been

removed from joint substrates.

1.7 WARRANTY

A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to
repair or replace elastomeric joint sealants that do not comply with performance and
other requirements specified in this Section within specified warranty period.

1. Warranty Period:  Three years from date of Substantial Completion.

B. Special warranties specified in this Article exclude deterioration or failure of
elastomeric joint sealants from the following:

1. Movement of the structure resulting in stresses on the sealant exceeding
sealant manufacturer's written specifications for sealant elongation and
compression caused by structural settlement or errors attributable to design
or construction.

2. Disintegration of joint substrates from natural causes exceeding design
specifications.

3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other

atmospheric contaminants.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products listed in other
Part 2 articles.

2.2 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service
and application, as demonstrated by sealant manufacturer, based on testing and
field experience.

B. VOC Content of Interior Sealants:  Provide interior sealants and sealant primers that
comply with the following limits for VOC content when calculated according to
40 CFR 59, Subpart D (EPA Method 24):

1. Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.
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C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full
range.

2.3 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated
for each liquid-applied chemically curing sealant specified, including those
referencing ASTM C 920 classifications for type, grade, class, and uses related to
exposure and joint substrates.

B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to
be nonstaining to porous substrates, provide products that have undergone testing
according to ASTM C 1248 and have not stained porous joint substrates indicated
for Project.

C. Suitability for Immersion in Liquids.  Where elastomeric sealants are indicated for
Use I for joints that will be continuously immersed in liquids, provide products that
have undergone testing according to ASTM C 1247 and qualify for the length of
exposure indicated by reference to ASTM C 920 for Class 1 or 2.  Liquid used for
testing sealants is deionized water, unless otherwise indicated.

D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints
that will come in repeated contact with food, provide products that comply with
21 CFR 177.2600.

E. Single-Component Neutral-Curing Silicone Sealant:

1. Available Products:

a. Pecora Corporation; 895.

2. Type and Grade:  S (single component) and NS (nonsag).
3. Class:  50.
4. Use Related to Exposure:  NT (nontraffic).
5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint

substrates indicated, O.

a. Use O Joint Substrates:  Aluminum coated with a high-performance
coating.

6. Stain-Test-Response Characteristics:  Nonstaining to porous substrates per
ASTM C 1248.

F. Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant:

1. Available Products:

a. Pecora Corporation; 898.
b. Tremco; Tremsil 600 White.
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2. Type and Grade:  S (single component) and NS (nonsag).
3. Class:  25.
4. Use Related to Exposure:  NT (nontraffic).
5. Uses Related to Joint Substrates:  G, A, and, as applicable to joint

substrates indicated, O.

a. Use O Joint Substrates:  Ceramic tile.

G. Single-Component Nonsag Urethane Sealant:

1. Available Products:

a. Pecora Corporation; Dynatrol I-XL.
b. Sika Corporation, Inc.; Sikaflex - 15LM.
c. Tremco; DyMonic.

2. Type and Grade:  S (single component) and NS (nonsag).
3. Class:  25.
4. Use Related to Exposure:  NT (nontraffic).
5. Uses Related to Joint Substrates:  M, A, and, as applicable to joint

substrates indicated, O.

2.4 SOLVENT-RELEASE JOINT SEALANTS

A. Acrylic-Based Solvent-Release Joint Sealant:  Comply with ASTM C 1311 or
FS TT-S-00230.

1. Available Products:

a. Tremco; Mono 555.

B. Butyl-Rubber-Based Solvent-Release Joint Sealant:  Comply with ASTM C 1085.

1. Available Products:

a. Sonneborn, Division of ChemRex Inc.; Sonneborn Multi-Purpose
Sealant.

b. Tremco; Tremco Butyl Sealant.

2.5 LATEX JOINT SEALANTS

A. Latex Sealant:  Comply with ASTM C 834, Type P, Grade NF.

B. Available Products:

1. Pecora Corporation; AC-20+.
2. Sonneborn, Division of ChemRex Inc.; Sonolac.
3. Tremco; Tremflex 834.

2.6 ACOUSTICAL JOINT SEALANTS

A. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard
nonsag, paintable, nonstaining latex sealant complying with ASTM C 834 and the
following:
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1. Product effectively reduces airborne sound transmission through perimeter
joints and openings in building construction as demonstrated by testing
representative assemblies according to ASTM E 90.

2. Available Products:

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant.
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant.

2.7 JOINT-SEALANT BACKING

A. General:  Provide sealant backings of material and type that are nonstaining; are
compatible with joint substrates, sealants, primers, and other joint fillers; and are
approved for applications indicated by sealant manufacturer based on field
experience and laboratory testing.

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a
surface skin), and of size and density to control sealant depth and otherwise
contribute to producing optimum sealant performance:

C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing
complying with ASTM D 1056, nonabsorbent to water and gas, and capable of
remaining resilient at temperatures down to minus 26 deg F (minus 32 deg C).
Provide products with low compression set and of size and shape to provide a
secondary seal, to control sealant depth, and to otherwise contribute to optimum
sealant performance.

D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by
sealant manufacturer for preventing sealant from adhering to rigid, inflexible
joint-filler materials or joint surfaces at back of joint where such adhesion would
result in sealant failure.  Provide self-adhesive tape where applicable.

2.8 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.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers
of sealants and sealant backing materials, free of oily residues or other substances
capable of staining or harming joint substrates and adjacent nonporous surfaces in
any way, and formulated to promote optimum adhesion of sealants to joint
substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants
and surfaces adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION
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A. Examine joints indicated to receive joint sealants, with Installer present, for
compliance with requirements for joint configuration, installation tolerances, and
other conditions affecting joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 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 all foreign material from joint substrates that could interfere with
adhesion of joint sealant, including dust, paints (except for permanent,
protective coatings tested and approved for sealant adhesion and
compatibility by sealant manufacturer), old joint sealants, oil, grease,
waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning,
mechanical abrading, or a combination of these methods to produce a clean,
sound substrate capable of developing optimum bond with joint sealants.
Remove loose particles remaining after cleaning operations above by
vacuuming or blowing out joints with oil-free compressed air.  Porous joint
substrates include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous surfaces with chemical cleaners or other means that do

not stain, harm substrates, or leave residues capable of interfering with
adhesion of joint sealants.  Nonporous joint substrates include the following:

a. Metal.
b. Glass.
c. Glazed surfaces of ceramic tile.

B. Joint Priming:  Prime joint substrates, where recommended in writing by
joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or
prior experience.  Apply primer to comply with joint-sealant manufacturer's written
instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or
migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant with
adjoining surfaces that otherwise would be permanently stained or damaged by
such contact or by cleaning methods required to remove sealant smears.  Remove
tape immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for
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products and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for
use of joint sealants as applicable to materials, applications, and conditions
indicated.

C. Acoustical Sealant Application Standard:  Comply with recommendations in
ASTM C 919 for use of joint sealants in acoustical applications as applicable to
materials, applications, and conditions indicated.

D. Install sealant backings of type 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.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant

application and replace them with dry materials.

E. Install bond-breaker tape behind sealants where sealant backings are not used
between sealants and backs of joints.

F. 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.

G. Tooling of Nonsag Sealants:  Immediately after sealant application and before
skinning or curing begins, tool sealants according to requirements specified below
to form smooth, uniform beads of configuration indicated; to eliminate air pockets;
and to ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and

that do not discolor sealants or adjacent surfaces.
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless

otherwise indicated.

3.4 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work
progresses by methods and with cleaning materials approved in writing by
manufacturers of joint sealants and of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes
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so sealants are without deterioration or damage at time of Substantial Completion.
If, despite such protection, damage or deterioration occurs, cut out and remove
damaged or deteriorated joint sealants immediately so installations with repaired
areas are indistinguishable from original work.

3.6 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application:  Vertical control and expansion joints on exposed interior
surfaces of exterior walls.

1. Joint Sealant:  Multicomponent nonsag urethane sealant or
Single-component nonsag urethane sealant.

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

B. Joint-Sealant Application:  Interior perimeter joints of exterior openings.

1. Joint Sealant:  Multicomponent nonsag urethane sealant or
Single-component nonsag urethane sealant.

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

C. Joint-Sealant Application:  Interior ceramic tile expansion, control, contraction, and
isolation joints in horizontal traffic surfaces.

1. Joint Sealant:  Multicomponent nonsag urethane sealant.
2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

D. Joint-Sealant Application:  Interior joints between plumbing fixtures and adjoining
walls, floors, and counters.

1. Joint Sealant:  Single-component mildew-resistant neutral-curing silicone
sealant.

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

E. Joint-Sealant Application:  Perimeter joints between interior wall surfaces and
frames of interior doors, windows and elevator entrances.

1. Joint Sealant:  Latex sealant.
2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

END OF SECTION 07920
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SECTION 08110 - STEEL DOOR FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes the following:
1. Steel door and window frames.

B. Related Sections include the following:
1. Division 8 Section "Flush Wood Doors" for wood doors installed in steel

frames.
2. Division 8 Section "Door Hardware" for door hardware and weather stripping.
3. Division 8 Section "Glazing" for glass in glazed openings.
4. Division 9 Section "Gypsum Board Assemblies" for spot-grouting frames

installed in steel-framed gypsum board partitions.
5. Division 9 Section "Painting" for field painting factory-primed doors and

frames.

1.3 DEFINITIONS

A. Steel Sheet Thicknesses:  Thickness dimensions, including those referenced in
ANSI A250.8, are minimums as defined in referenced ASTM standards for both
uncoated steel sheet and the uncoated base metal of metallic-coated steel sheets.

1.4 SUBMITTALS

A. Product Data:  For each type of door and frame indicated, include door designation,
type, level and model, material description, core description, construction details,
label compliance, sound and fire-resistance ratings, and finishes.

B. Shop Drawings:  Show the following:
1. Frame details for each frame type including dimensioned profiles.
2. Details and locations of reinforcement and preparations for hardware.
3. Details of each different wall opening condition.
4. Details of anchorages, accessories, joints, and connections.
5. Coordination of glazing frames and stops with glass and glazing

requirements.

C. Door Schedule:  Use same reference designations indicated on Drawings in
preparing schedule for door frames.

D. Metallic Construction Certificates:  For door assemblies (doors and frames) required
to be of metallic coated steel for compliance with this specification section.
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1.5 QUALITY ASSURANCE

A. Steel Door and Frame Standard:  Comply with ANSI A 250.8, unless more stringent
requirements are indicated.

B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are 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 252.

1. Test Pressure:  Test at atmospheric pressure.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver door frames cardboard-wrapped or crated to provide protection during transit
and job storage.  Provide additional protection to prevent damage to finish of
factory-finished doors and frames.

B. Inspect door frames on delivery for damage, and notify shipper and supplier if
damage is found.  Minor damages may be repaired provided refinished items match
new work and are acceptable to Architect.  Remove and replace damaged items
that cannot be repaired as directed.

C. Store door frames at building site under cover.  Place units on minimum 4-inch-high
wood blocking.  Avoid using nonvented plastic or canvas shelters that could create
a humidity chamber.  If packaging becomes wet, remove cartons immediately.
Provide minimum 1/4-inch spaces between stacked doors to permit air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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:

1. Steel Doors and Frames:

a. Amweld Building Products, Inc.
b. Ceco Door Products; a United Dominion Company.
c. Curries Company.
d. Kewanee Corporation (The).
e. Pioneer Industries Inc.
f. Republic Builders Products.
g. Steelcraft; a division of Ingersoll-Rand.

2.2 MATERIALS

A. Cold-Rolled Steel Sheets:  ASTM A 366/A 366M, Commercial Steel (CS), or
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ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of
flatness.

2.3 FRAMES

A. General:  Provide steel frames for doors, transoms, sidelights, borrowed lights, and
other openings that comply with ANSI A250.8 and with details indicated for type and
profile.  Conceal fastenings, unless otherwise indicated.

B. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated
to comply with exterior frame requirements.

1. Fabricate frames with mitered or coped and welded face corners and
seamless face joints.

2. Frames for Level 3 Steel Doors:  0.067-inch- (1.7-mm-) (16 gauge) thick
steel sheet.

3. Frames for Wood Doors:  0.067-inch- (1.7-mm-) (16 gauge) thick steel
sheet.

4. Frames for Borrowed Lights:  0.067-inch- (1.7-mm-) (16 gauge) thick steel
sheet.

C. Door Silencers:  Except on weather-stripped frames, fabricate stops to receive three
silencers on strike jambs of single-door frames and two silencers on heads of
double-door frames.

D. Plaster Guards:  Provide 0.016-inch-thick, steel sheet plaster guards or mortar
boxes to close off interior of openings; place at back of hardware cutouts where
mortar or other materials might obstruct hardware operation.

E. Supports and Anchors:  Fabricated from not less than 0.042-inch-thick, electrolytic
zinc-coated or metallic-coated steel sheet.

1. Wall Anchors in Masonry Construction:  0.177-inch-diameter, steel wire
complying with ASTM A 510 may be used in place of steel sheet.

F. Inserts, Bolts, and Fasteners:  Manufacturer's standard units.  Where zinc-coated
items are to be built into exterior walls, comply with ASTM A 153/A 153M, Class C
or D as applicable.

2.4 FABRICATION

A. General:  Fabricate steel door frame units to comply with ANSI A250.8 and to be
rigid, neat in appearance, and free from defects including warp and buckle.  Where
practical, fit and assemble units in manufacturer's plant.  Clearly identify work that
cannot be permanently factory assembled before shipment, to assure proper
assembly at Project site.

B. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel
Doors and Frames."

C. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and
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moldings from either cold- or hot-rolled steel sheet.

D. Exposed Fasteners:  Unless otherwise indicated, provide countersunk flat or oval
heads for exposed screws and bolts.

E. Hardware Preparation:  Prepare door frames to receive mortised and concealed
hardware according to final door hardware schedule and templates provided by
hardware supplier.  Comply with applicable requirements in ANSI A250.6 and
ANSI A115 Series specifications for door and frame preparation for hardware.

1. For concealed overhead door closers, provide space, cutouts,
reinforcement, and provisions for fastening in top rail of doors or head of
frames, as applicable.

F. Frame Construction:  Fabricate frames to shape shown.

1. Fabricate frames with mitered or coped and continuously welded corners
and seamless face joints.

2. Provide welded frames with temporary spreader bars.
3. Provide terminated stops where indicated.

G. Reinforce door frames to receive surface-applied hardware.  Drilling and tapping for
surface-applied hardware may be done at Project site.

H. Locate hardware as indicated on Shop Drawings or, if not indicated, according to
ANSI A250.8.

I. Glazing Stops:  Manufacturer's standard, formed from 0.032-inch-thick steel sheet.

1. Provide nonremovable stops on outside of exterior doors and on secure side
of interior doors for glass, louvers, and other panels in doors.

2. Provide screw-applied, removable, glazing stops on inside of glass, louvers,
and other panels in doors.

2.5 FINISHES

A. Prime Finish:  Manufacturer's standard, factory-applied coat of rust-inhibiting primer
complying with ANSI A250.10 for acceptance criteria.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Install steel door frames and accessories according to Shop Drawings,
manufacturer's data, and as specified.

B. Placing Frames:  Comply with provisions in SDI 105, unless otherwise indicated.
Set frames accurately in position, plumbed, aligned, and braced securely until
permanent anchors are set.  After wall construction is completed, remove temporary
braces and spreaders, leaving surfaces smooth and undamaged.
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1. Except for frames located in existing walls or partitions, place frames before
construction of enclosing walls and ceilings.

2. In masonry construction, provide at least three wall anchors per jamb; install
adjacent to hinge location on hinge jamb and at corresponding heights on
strike jamb.  Acceptable anchors include masonry wire anchors and
masonry T-shaped anchors.

3. In existing concrete or masonry construction, provide at least three
completed opening anchors per jamb; install adjacent to hinge location on
hinge jamb and at corresponding heights on strike jamb.  Set frames and
secure to adjacent construction with bolts and masonry anchorage devices.

4. In metal-stud partitions, provide at least three wall anchors per jamb; install
adjacent to hinge location on hinge jamb and at corresponding heights on
strike jamb.  Attach wall anchors to studs with screws.

5. Install fire-rated frames according to NFPA 80.
6. For openings 90 inches or more in height, install an additional anchor at

hinge and strike jambs.

3.2 ADJUSTING AND CLEANING

A. Prime-Coat Touchup:  Immediately after installation, sand smooth any rusted or
damaged areas of prime coat and apply touch up of compatible air-drying primer.

END OF SECTION 08110
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SECTION 08211 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes the following:

1. Solid-core doors with wood-veneer faces.
2. Factory finishing flush wood doors.

B. Related Sections include the following:

1. Division 8 Section "Glazing" for glass view panels in flush wood doors.

1.3 SUBMITTALS

A. Product Data:  For each type of door.  Include details of core and edge construction,
louvers, and trim for openings.  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; location and extent of
hardware blocking; and other pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware.
2. Indicate dimensions and locations of cutouts.
3. Indicate requirements for veneer matching.
4. Indicate doors to be factory finished and finish requirements.
5. Indicate fire ratings for fire doors.

C. Samples for Selection:  Color charts consisting of actual materials in small sections
for the following:

1. Faces of Factory-Finished Doors:  Show the full range of colors available for
stained finishes.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors through one source from a single
manufacturer.

B. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards
Illustrated."
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1. Provide AWI Quality Certification Labels or an AWI letter of licensing for
Project indicating that doors comply with requirements of grades specified.

C. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled
by a testing and inspecting agency acceptable to authorities having jurisdiction, for
fire ratings indicated, based on testing according to NFPA 252.

1. Test Pressure:  Test at atmospheric pressure.
2. Temperature-Rise Rating:  At exit enclosures, provide doors that have a

temperature-rise rating of 450 deg F (250 deg C) maximum in 30 minutes of
fire exposure.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written
instructions.

B. Package doors individually in plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop
Drawings.

1.6 PROJECT CONDITIONS

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

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form, signed by manufacturer, Installer,
and Contractor, in which manufacturer agrees to repair or replace doors that are
defective in materials or workmanship, have warped (bow, cup, or twist) more than
1/4 inch (6.4 mm) in  a 42-by-84-inch (1067-by-2134-mm) section, or show
telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch
(0.25 mm in a 75-mm) span.

1. Warranty shall be in effect during the following period of time from date of
Substantial Completion:

a. Solid-Core Interior Doors:  Life of installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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:
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1. Flush Wood Doors:

a. Algoma Hardwoods Inc.
b. Buell Door Company.
c. Eggers Industries; Architectural Door Division.
d. GRAHAM Manufacturing Corp.
e. Oshkosh Architectural Door Co.
f. VT Industries Inc.
g. Weyerhaeuser Company.

2.2 DOOR CONSTRUCTION, GENERAL

A. Doors for Transparent Finish:

1. Grade:  Premium, with Grade AA faces.
2. Species and Cut:  Match existing.
3. Match between Veneer Leaves:  Book match.
4. Assembly of Veneer Leaves on Door Faces:  Running match.
5. Pair and Set Match:  Provide for doors hung in same opening or separated

only by mullions.
6. Room Match:  Provide door faces of compatible color and grain within each

separate room or area of building.
7. Stiles:  Same species as faces.

2.3 SOLID-CORE DOORS

A. Particleboard Cores:  Comply with the following requirements:

1. Particleboard:  ANSI A208.1, Grade  LD-2.
2. Blocking:  Provide wood blocking in particleboard-core doors as follows:

a. 5-inch (125-mm) top-rail blocking, in doors indicated to have closers.
b. 5-inch (125-mm) bottom-rail blocking, in exterior doors and doors

indicated to have kick, mop, or armor plates.
c. 5-inch (125-mm) midrail blocking, in doors indicated to have exit

devices.

B. Interior Veneer-Faced Doors:

1. Core:  Particleboard.
2. Construction:  Five plies with stiles and rails bonded to core, then entire unit

abrasive planed before veneering.

C. Fire-Rated Doors:

1. Construction:  Construction and core specified above for type of face
indicated or manufacturer's standard mineral-core construction as needed to
provide fire rating indicated.

2. Blocking:  For mineral-core doors, provide composite blocking with improved
screw-holding capability approved for use in doors of fire ratings indicated as
follows:
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a. 5-inch (125-mm) top-rail blocking.
b. 5-inch (125-mm) bottom-rail blocking, in doors indicated to have

protection plates.
c. 5-inch (125-mm) midrail blocking, in doors indicated to have armor

plates.
d. 5-inch (125-mm) midrail blocking, in doors indicated to have exit

devices.

3. Edge Construction:  At hinge stiles, provide manufacturer's standard
laminated-edge construction with improved screw-holding capability and split
resistance and with outer stile matching face veneer.

4. Pairs:  Provide fire-rated pairs with fire-retardant stiles matching face veneer
that are labeled and listed for kinds of applications indicated without
formed-steel edges and astragals.  Provide stiles with concealed
intumescent seals.

2.4 LIGHT FRAMES

A. Metal Frames for Light Openings in Fire Doors:  Manufacturer's standard frame
formed of 0.0478-inch- (1.2-mm-) thick, cold-rolled steel sheet; factory primed and
approved for use in doors of fire rating indicated.

2.5 FABRICATION

A. Fabricate doors in sizes indicated for Project-site fitting.

1. Comply with clearance requirements of referenced quality standard for
fitting.  Comply with requirements in NFPA 80 for fire-rated doors.

B. Openings:  Cut and trim openings through doors to comply with applicable
requirements of referenced standards for kind(s) of door(s) required.

1. Light Openings:  Trim openings with moldings of material and profile
indicated.

2.6 FACTORY FINISHING

A. General:  Comply with AWI's "Architectural Woodwork Quality Standards Illustrated"
for factory finishing.

B. Finish doors at factory.

C. Transparent Finish:

1. Grade:  Premium.
2. Finish:  AWI System  TR-6 catalyzed polyurethane.
3. Staining:  As selected by Architect from manufacturer's full range to match

existing.
4. Effect:  Open-grain finish.
5. Sheen:  Semigloss.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed door frames before hanging doors.

1. Verify that frames comply with indicated requirements for type, size, location,
and swing characteristics and have been installed with level heads and
plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware:  For installation, see Division 8 Section "Door Hardware."

B. Manufacturer's Written Instructions:  Install doors to comply with manufacturer's
written instructions, referenced quality standard, and as indicated.

1. Install fire-rated doors in corresponding fire-rated frames according to
NFPA 80.

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
cut surfaces 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.  Where threshold is shown or scheduled, provide 1/4
inch (6.4 mm) from bottom of door to top of threshold.
a. Comply with NFPA 80 for fire-rated doors.

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and
hinge edges.

3. Bevel fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock edge; trim
stiles and rails only to extent permitted by labeling agency.

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is
required at Project site.

3.3 ADJUSTING

A. Operation:  Rehang or replace doors that do not swing or operate freely.

B. Finished Doors:  Replace doors that are damaged or do not comply with
requirements.  Doors may be repaired or refinished if work complies with
requirements and shows no evidence of repair or refinishing.



Utah State Development Center September 2008
Dryer Relocation

FLUSH WOOD DOORS 08211 - 6

END OF SECTION 08211



Utah State Development Center September 2008
Dryer Relocation

DOOR HARDWARE 08710 - 1

SECTION 08710 - DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes items known commercially as finish or door hardware that are
required for swing, sliding, and folding doors, except special types of unique
hardware specified in the same sections as the doors and door frames on which
they are installed.

B. This Section includes the following:

1. Hinges.
2. Lock cylinders and keys.
3. Lock and latch sets.
4. Bolts.
5. Closers.
6. Miscellaneous door control devices.
7. Door trim units.
8. Protection plates.

C. Related Sections:  The following Sections contain requirements that relate to this
Section:

1. Division 8 Section "Steel Door Frames" for silencers integral with hollow
metal frames.

2. Division 8 Section "Flush Wood Doors" for factory prefitting and factory
premachining of doors for door hardware.

1.3 SUBMITTALS

A. General:  Submit the following in accordance with Conditions of Contract and
Division 1 Specification sections.

B. Product data including manufacturers' technical product data for each item of door
hardware, installation instructions, maintenance of operating parts and finish, and
other information necessary to show compliance with requirements.

C. Hardware schedule coordinated with doors, frames, and related work to ensure
proper size, thickness, hand, function, and finish of door hardware.

1. Hardware Schedule Content:  Based on hardware indicated, organize
schedule into "hardware sets" indicating complete designations of every item
required for each door or opening.  Include the following information:
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a. Type, style, function, size, and finish of each hardware item.
b. Name and manufacturer of each item.
c. Fastenings and other pertinent information.
d. Location of each hardware set cross referenced to indications on

Drawings both on floor plans and in door and frame schedule.
e. Explanation of all abbreviations, symbols, and codes contained in

schedule.
f. Mounting locations for hardware.
g. Door and frame sizes and materials.
h. Keying information.

2. Submittal Sequence:  Submit schedule at earliest possible date particularly
where acceptance of hardware schedule must precede fabrication of other
work that is critical in the Project construction schedule.  Include with
schedule the product data, samples, shop drawings of other work affected
by door hardware, and other information essential to the coordinated review
of schedule.

3. Keying Schedule:  Submit separate detailed schedule indicating clearly how
the Owner's final instructions on keying of locks has been fulfilled.

D. Samples of each type of exposed hardware unit in finish indicated and tagged with
full description for coordination with schedule.  Submit samples prior to submission
of final hardware schedule.

1. Samples will be returned to the supplier.  Units that are acceptable and
remain undamaged through submittal, review, and field comparison process
may, after final check of operation, be incorporated in the Work, within
limitations of keying coordination requirements.

E. Templates for doors, frames, and other work specified to be factory prepared for the
installation of door hardware.  Check shop drawings of other work to confirm that
adequate provisions are made for locating and installing door hardware to comply
with indicated requirements.

1.4 QUALITY ASSURANCE

A. Manufacturer (Single Source Responsibility):  Obtain each type of hardware (latch
and lock sets, hinges, closers, etc.) from single manufacturer, although several may
be indicated as offering products complying with requirements.

B. Supplier Qualifications: A recognized architectural door finish hardware supplier,
with warehousing facilities in the Project=s vicinity, that has a record of successful in-
service performance for supplying door hardware similar in quantity, type, and
quality to that indicated for this project and that employs an experienced and full-
time Architectural Hardware Consultant (AHC) who is available, at reasonable times
during the course of the work, for consultation about project's hardware
requirements, to Owner, Architect and Contractor.

C. Fire-Rated Openings:  Provide door hardware for fire-rated openings that complies
with NFPA Standard No. 80 and requirements of authorities having jurisdiction.
Provide only items of door hardware that are listed and are identical to products
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tested by UL, Warnock Hersey, FM, or other testing and inspecting organization
acceptable to authorities having jurisdiction for use on types and sizes of doors
indicated in compliance with requirements of fire-rated door and door frame labels.

1.5 PRODUCT HANDLING

A. Tag each item or package separately with identification related to final hardware
schedule, and include basic installation instructions with each item or package.

B. Packaging of door hardware is responsibility of supplier.  As material is received by
hardware supplier from various manufacturers, sort and repackage in containers
clearly marked with appropriate hardware set number to match set numbers of
approved hardware schedule.  Two or more identical sets may be packed in same
container.

C. Inventory door hardware jointly with representatives of hardware supplier and
hardware installer until each is satisfied that count is correct.

D. Deliver individually packaged door hardware items promptly to place of installation
(shop or Project site).

E. Provide secure lock-up for door hardware delivered to the Project, but not yet
installed.  Control handling and installation of hardware items that are not
immediately replaceable so that completion of the Work will not be delayed by
hardware losses both before and after installation.

1.6 MAINTENANCE

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools
and maintenance instructions as needed for Owner's continued adjustment,
maintenance, and removal and replacement of door hardware.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Catalog numbers used in the Hardware Schedule were taken from the indicated
manufacturers and all finish hardware shall be either the hardware specifically
described or an equal product approved by the Architect from the manufacturers
listed below as "acceptable manufacturers".

ITEM SPECIFIED ACCEPTABLE MANUFACTURERS

Hinges Bommer Stanley, McKinney, Hager

Locks Schlage Match Existing

Door Closers LCN Match Existing

Wxstrip National Guard Pemko, Reese
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Stops Quality Ives, BBW, Rockwood, Glynn
Johnson

2.2 SCHEDULED HARDWARE

A. Requirements for design, grade, function, finish, size, and other distinctive qualities
of each type of finish hardware are indicated in the "Hardware Schedule" at the end
of this Section.  Products are identified by using hardware designation numbers of
the following:

1. Manufacturer's Product Designations:  The product designation and name of
one manufacturer are listed for each hardware type required for the purpose
of establishing minimum requirements.  Provide either the product
designated or, where more than one manufacturer is specified under the
Article "Manufacturers" in Part 2 for each hardware type, the comparable
product of one of the other manufacturers that complies with requirements.

2. ANSI/BHMA designations used elsewhere in this Section or in schedules to
describe hardware items or to define quality or function are derived from the
following standards.  Provide products complying with these standards and
requirements specified elsewhere in this Section.

a. Butts and Hinges:  ANSI/BHMA A156.1.
b. Bored and Preassembled Locks and Latches:  ANSI/BHMA A156.2.
c. Exit Devices:  ANSI/BHMA A156.3.
d. Door Controls - Closers:  ANSI/BHMA A156.4.
e. Auxiliary Locks and Associated Products:  ANSI/BHMA A156.5.
f. Architectural Door Trim:  ANSI/BHMA A156.6.
g. Template Hinge Dimensions:  ANSI/BHMA A156.7.
h. Door Controls - Overhead Holders:  ANSI/BHMA A156.8.
i. Interconnected Locks and Latches:  ANSI/BHMA A156.12.
j. Mortise Locks and Latches:  ANSI/BHMA A156.13.
k. Sliding and Folding Door Hardware:  ANSI/BHMA A156.14.
l. Closer Holder Release Devices:  ANSI/BHMA A156.15.
m. Auxiliary Hardware:  ANSI/BHMA A156.16.
n. Self-Closing Hinges and Pivots:  ANSI/BHMA A156.17.
o. Materials and Finishes:  ANSI/BHMA A156.18.

2.3 MATERIALS AND FABRICATION

A. Manufacturer's Name Plate:  Do not use manufacturers' products that have
manufacturer's name or trade name displayed in a visible location (omit removable
nameplates) except in conjunction with required fire-rated labels and as otherwise
acceptable to Architect.

1. Manufacturer's identification will be permitted on rim of lock cylinders only.

B. Base Metals:  Produce hardware units of basic metal and forming method indicated,
using manufacturer's standard metal alloy, composition, temper, and hardness, but
in no case of lesser (commercially recognized) quality than specified for applicable
hardware units by applicable ANSI/BHMA A156 series standards for each type of



Utah State Development Center September 2008
Dryer Relocation

DOOR HARDWARE 08710 - 5

hardware item and with ANSI/BHMA A156.18 for finish designations indicated.  Do
not furnish "optional" materials or forming methods for those indicated, except as
otherwise specified.

C. Fasteners:  Provide hardware manufactured to conform to published templates,
generally prepared for machine screw installation.  Do not provide hardware that has
been prepared for self-tapping sheet metal screws, except as specifically indicated.

1. Furnish screws for installation with each hardware item.  Provide Phillips
flat-head screws except as otherwise indicated.  Finish exposed (exposed
under any condition) screws to match hardware finish or, if exposed in
surfaces of other work, to match finish of this other work as closely as
possible including "prepared for paint" surfaces to receive painted finish.

2. Provide concealed fasteners for hardware units that are exposed when door
is closed except to the extent no standard units of type specified are
available with concealed fasteners.  Do not use thru-bolts for installation
where bolt head or nut on opposite face is exposed in other work unless
their use is the only means of reinforcing the work adequately to fasten the
hardware securely.  Where thru-bolts are used as a means of reinforcing the
work, provide sleeves for each thru-bolt or use sex screw fasteners.

2.4 HINGES, BUTTS, AND PIVOTS

A. Templates:  Except for hinges and pivots to be installed entirely (both leaves) into
wood doors and frames, provide only template-produced units.

B. Screws:  Provide Phillips flat-head screws complying with the following
requirements:

1. For metal doors and frames install machine screws into drilled and tapped
holes.

2. For fire-rated wood doors install #12 x 1-1/4-inch, threaded-to-the-head steel
wood screws.

3. Finish screw heads to match surface of hinges or pivots.

C. Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows:

1. Out-Swing Exterior Doors:  Nonremovable pins.
2. Out-Swing Corridor Doors with Locks:  Nonremovable pins.
3. Interior Doors:  Nonrising pins.
4. Tips:  Flat button and matching plug, finished to match leaves, except where

hospital tip (HT) indicated.

D. Number of Hinges:  Provide number of hinges indicated but not less than 3 hinges
per door leaf for doors 90 inches or less in height and one additional hinge for each
30 inches of additional height.

1. Fire-Rated Doors:  Not less than 3 hinges per door leaf for doors 86 inches
or less in height with same rule for additional hinges.

2.5 LOCK CYLINDERS AND KEYING
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A. Standard System:  Except as otherwise indicated, provide masterkey system for
Project keyed to the existing system.

B. Review the keying system with the Owner and provide the type required (master,
grandmaster or great-grandmaster), either new or integrated with Owner's existing
system.

C. Equip locks with manufacturer's standard 6-pin tumbler cylinders.

D. Metals:  Construct lock cylinder parts from brass or bronze, stainless steel, or nickel
silver.

E. Comply with Owner's instructions for masterkeying and, except as otherwise
indicated, provide individual change key for each lock that is not designated to be
keyed alike with a group of related locks.

1. Permanently inscribe each key with number of lock that identifies cylinder
manufacturer's key symbol, and notation, "DO NOT DUPLICATE."

F. Key Material:  Provide keys of nickel silver only.

G. Key Quantity:  Furnish 3 change keys for each lock, 5 master keys for each master
system, and 5 grandmaster keys for each grandmaster system.

1. Furnish one extra blank for each lock.
2. Deliver keys to Owner.

2.6 LOCKS, LATCHES, AND BOLTS

A. Strikes:  Provide manufacturer's standard wrought box strike for each latch or lock
bolt, with curved lip extended to protect frame, finished to match hardware set,
unless otherwise indicated.

1. Provide dust-proof strikes for foot bolts, except where special threshold
construction provides nonrecessed strike for bolt.

B. Lock Throw:  Provide 5/8-inch minimum throw of latch on pairs of doors.  Comply
with UL requirements for throw of bolts and latch bolts on rated fire openings.

1. Provide 1/2-inch minimum throw of latch for other bored and preassembled
types of locks and 3/4-inch minimum throw of latch for mortise locks.
Provide 1-inch minimum throw for all dead bolts.

C. Flush Bolt Heads:  Minimum of 1/2-inch-diameter rods of brass, bronze, or stainless
steel with minimum 12-inch-long rod for doors up to 7'-0" in height.  Provide longer
rods as necessary for doors exceeding 7'-0" in height.

2.7 CLOSERS AND DOOR CONTROL DEVICES

A. Size of Units:  Except as otherwise specifically indicated, comply with the
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manufacturer's recommendations for size of door control unit depending on size of
door, exposure to weather, and anticipated frequency of use.

1. Where parallel arms are indicated for closers, provide closer unit one size
larger than recommended for use with standard arms.

B. Access-Free Manual Closers:  Where manual closers are indicated for doors
required to be accessible to the physically handicapped, provide adjustable units
complying with ANSI A117.1 provisions for door opening force and delayed action
closing.

C. Provide grey resilient parts for exposed bumpers.

2.8 DOOR TRIM UNITS

A. Fasteners:  Provide manufacturer's standard exposed fasteners for door trim units
consisting of either machine screws or self-tapping screws.

B. Fabricate protection plates not more than 1-1/2 inches less than door width on hinge
side and not more than 1/2 inch less than door width on pull side by height
indicated.

1. Metal Plates:  Stainless steel, 0.050 inch (U.S. 18 gage).

2.9 WEATHERSTRIPPING AND SEALS

A. General:  Provide continuous weatherstripping on exterior doors and smoke, light, or
sound seals on interior doors where indicated or scheduled.  Provide noncorrosive
fasteners for exterior applications and elsewhere as indicated.

B. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal
strip is easily replaceable and readily available from stocks maintained by
manufacturer.

C. Weatherstripping at Jambs and Heads:  Provide bumper-type resilient insert and
metal retainer strips, surface applied unless shown as mortised or semimortised,
and of following metal, finish, and resilient bumper material:

1. Extruded aluminum with color anodized finish as selected from
manufacturer's standard color range, 0.062-inch minimum thickness of main
walls and flanges.

D. Weatherstripping at Door Bottoms:  Provide threshold consisting of contact-type
resilient insert and metal housing of design and size shown and of following metal,
finish, and resilient seal strip:

1. Extruded aluminum with color anodized finish as selected from
manufacturer's standard color range, 0.062-inch minimum thickness of main
walls and flanges.

2. Solid neoprene wiper or sweep seal complying with MIL R 6855, Class II,
Grade 40.
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2.10 HARDWARE FINISHES

A. Match items to the manufacturer's standard color and texture finish for the latch and
lock sets (or push-pull units if no latch or lock sets).

B. Provide finishes that match those established by BHMA or, if none established,
match the Architect's sample.

C. Provide quality of finish, including thickness of plating or coating (if any),
composition, hardness, and other qualities complying with manufacturer's
standards, but in no case less than specified by referenced standards for the
applicable units of hardware.

D. Provide protective lacquer coating on all exposed hardware finishes of brass,
bronze, and aluminum, except as otherwise indicated.  The suffix "-NL" is used with
standard finish designations to indicate "no lacquer."

E. The designations used in schedules and elsewhere to indicate hardware finishes
are those listed in ANSI/BHMA A156.18, "Materials and Finishes," including
coordination with the traditional U.S. finishes shown by certain manufacturers for
their products.

F. The designations used in schedules and elsewhere to indicate hardware finishes
are the industry-recognized standard commercial finishes, except as otherwise
noted.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Mount hardware units at heights indicated in following applicable publications,
except as specifically indicated or required to comply with governing regulations and
except as otherwise directed by Architect.

1. "Recommended Locations for Builders Hardware for Standard Steel Doors
and Frames" by the Door and Hardware Institute.

2. NWWDA Industry Standard I.S.1.7, "Hardware Locations for Wood Flush
Doors."

B. Install each hardware item in compliance with the manufacturer's instructions and
recommendations.  Where cutting and fitting is required to install hardware onto or
into surfaces that are later to be painted or finished in another way, coordinate
removal, storage, and reinstallation or application of surface protection with finishing
work specified in the Division 9 Sections.  Do not install surface-mounted items until
finishes have been completed on the substrates involved.

C. Set units level, plumb, and true to line and location.  Adjust and reinforce the
attachment substrate as necessary for proper installation and operation.
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D. Drill and countersink units that are not factory prepared for anchorage fasteners.
Space fasteners and anchors in accordance with industry standards.

E. Weatherstripping and Seals:  Comply with manufacturer's instructions and
recommendations to the extent installation requirements are not otherwise
indicated.

3.2 ADJUSTING, CLEANING, AND DEMONSTRATING

A. Adjust and check each operating item of hardware and each door to ensure proper
operation or function of every unit.  Replace units that cannot be adjusted to operate
freely and smoothly or as intended for the application made.

1. Where door hardware is installed more than one month prior to acceptance
or occupancy of a space or area, return to the installation during the week
prior to acceptance or occupancy and make final check and adjustment of all
hardware items in such space or area.  Clean operating items as necessary
to restore proper function and finish of hardware and doors.  Adjust door
control devices to compensate for final operation of heating and ventilating
equipment.

B. Clean adjacent surfaces soiled by hardware installation.

C. Instruct Owner's personnel in the proper adjustment and maintenance of door
hardware and hardware finishes.

3.3 HARDWARE SCHEDULE

A. General:  Provide hardware for each door to comply with requirements of Section
"Door Hardware," hardware set numbers indicated in door schedule, and in the
schedule of hardware sets.

1. Hardware sets indicate quantity, item, manufacturer and product
designation, size, and finish or color, as applicable.

END OF SECTION 08710
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SECTION 09111 - NON-LOAD-BEARING STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes non-load-bearing steel framing members for the following
applications:

1. Interior framing systems (e.g., supports for partition walls, framed soffits,
furring, etc.).

2. Interior suspension systems (e.g., supports for ceilings, suspended soffits,
etc.).

B. Related Sections include the following:

1. Division 7 Section "Building Insulation" for insulation installed with Z-shaped
furring members.

2. Division 7 Section "Fire-Resistive Joint Systems" for head-of-wall joint
systems installed with non-load-bearing steel framing.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.4 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that
incorporate non-load-bearing steel framing, 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.

PART 2 - PRODUCTS

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
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1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal,
unless otherwise indicated.

2. Protective Coating:  ASTM A 653/A 653M, G60 (Z180), hot-dip galvanized
zinc coating, unless otherwise indicated.

2.2 SUSPENSION SYSTEM COMPONENTS

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-
(1.59-mm-) diameter wire, or double strand of 0.0475-inch- (1.21-mm-) diameter
wire.

B. Hanger Attachments to Concrete:

1. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated
from corrosion-resistant materials with clips or other devices for attaching
hangers of type indicated, and capable of sustaining, without failure, a load
equal to 10 times that imposed by construction as determined by testing
according to ASTM E 1190 by an independent testing agency.

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch
(4.12-mm) diameter.

D. Flat Hangers:  Steel sheet, minimum 1 by 3/16 inch (25.4 by 4.76 mm) by length
indicated.

E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal
thickness of 0.0538 inch (1.37 mm) and minimum 1/2-inch- (12.7-mm-) wide flanges.

1. Depth:  Minimum 1-1/2 inches (38 mm).

F. Furring Channels (Furring Members):

1. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22.2 mm)
deep.

a. Minimum Base Metal Thickness:  Minimum 0.0312 inch (0.79 mm).
2. Resilient Furring Channels: 1/2-inch- (12.7-mm-) deep members designed

to reduce sound transmission.

a. Equal to:   RSIC-1 as manufactured by PAC International, Inc.

G. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed
of main beams and cross-furring members that interlock.

1. Available Products:  Subject to compliance with requirements, products that
may be incorporated into the Work include, but are not limited to, the
following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. Chicago Metallic Corporation.
c. USG Corporation; Drywall Suspension System.
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2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES

A. Steel Studs and Runners:  ASTM C 645.

1. Minimum Base-Metal Thickness:  Minimum 0.0312 inch (0.79 mm).

B. Slip-Type Head Joints:  Where indicated, provide one of the following:

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch-
(50.8-mm-) deep flanges in thickness not less than indicated for studs,
installed with studs friction fit into top runner and with continuous bridging
located within 12 inches (305 mm) of the top of studs to provide lateral
bracing.

2. Double-Runner System:  ASTM C 645 top runners, inside runner with
2-inch- (50.8-mm-) deep flanges in thickness not less than indicated for
studs and fastened to studs, and outer runner sized to friction fit inside
runner.

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking
of finishes applied to interior partition framing resulting from deflection of
structure above; in thickness not less than indicated for studs and in width to
accommodate depth of studs.

a. Available Products:  Subject to compliance with requirements,
products that may be incorporated into the Work include, but are not
limited to, the following:

1) Steel Network Inc. (The); VertiClip SLD/VertiTrack VTD
Series.

C. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and
width indicated.

1. Minimum Base-Metal Thickness:  Minimum 0.0312 inch (0.79 mm).

D. Cold-Rolled Channel Bridging: 0.0538-inch (1.37-mm) bare-steel thickness, with
minimum 1/2-inch- (12.7-mm-) wide flanges.

1. Depth:  Minimum 1-1/2 inches (38.1 mm).
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38.1 by 38.1 mm),

0.068-inch- (1.73-mm-) thick, galvanized steel.

E. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.

1. Minimum Base Metal Thickness:  Minimum 0.0312 inch (0.79 mm).
2. Depth:  7/8 inch (22.2 mm).

F. Resilient Furring Channels: 1/2-inch- (12.7-mm-) deep, steel sheet members
designed to reduce sound transmission.

1. Equal to:   RSIC-1 as manufactured by PAC International, Inc.
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G. Cold-Rolled Furring Channels: 0.0538-inch (1.37-mm) bare-steel thickness, with
minimum 1/2-inch- (12.7-mm-) wide flanges.

1. Depth:  Minimum 3/4 inch (19.1 mm).
2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with

minimum bare-steel thickness of 0.0312 inch (0.79 mm).
3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper,

0.0625-inch- (1.59-mm-) diameter wire, or double strand of 0.0475-inch-
(1.21-mm-) diameter wire.

H. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (31.8
mm), wall attachment flange of 7/8 inch (22.2 mm), minimum bare-metal thickness
of 0.0179 inch (0.45 mm), and depth required to fit insulation thickness indicated.

2.4 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation
standards.

1. 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 the following:

1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow
fastener penetration without foam displacement, 1/8 inch (3.2 mm) thick, in
width to suit steel stud size.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded
hollow-metal frames, cast-in anchors, and structural framing, for compliance with
requirements and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been
corrected.

3.2 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.
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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.

3.3 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components in sizes and spacings indicated on Drawings,
but not less than those required by referenced installation standards for assembly
types and other assembly components indicated.

B. Isolate suspension systems from building structure where they abut or are
penetrated by building structure to prevent transfer of loading imposed by structural
movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects
within ceiling plenum that are not part of supporting structural or suspension
system.

a. Splay hangers only where required to miss obstructions and offset
resulting horizontal forces by bracing, countersplaying, or other
equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces
hanger spacings that interfere with locations of hangers required to support
standard suspension system members, install supplemental suspension
members and hangers in the form of trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support
ceiling loads within performance limits established by referenced
installation standards.

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures
or to inserts, eye screws, or other devices and fasteners that are secure and
appropriate for substrate, and in a manner that will not cause hangers to
deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members,
by attaching to inserts, eye screws, or other devices and fasteners that are
secure and appropriate for structure and hanger, and in a manner that will
not cause hangers to deteriorate or otherwise fail.

5. Do not attach hangers to steel roof deck.
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place

hanger inserts that extend through forms.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.
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D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid
suspension systems meet vertical surfaces.  Mechanically join main beam and
cross-furring members to each other and butt-cut to fit into wall track.

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch
in 12 feet (3 mm in 3.6 m) measured lengthwise on each member that will receive
finishes and transversely between parallel members that will receive finishes.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Where studs are installed directly against exterior masonry walls or dissimilar metals
at exterior walls, install isolation strip between studs and exterior wall.

B. Install studs so flanges within framing system point in same direction.

C. 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 (12.7-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. Sound-Rated Partitions:  Install framing to comply with sound-rated
assembly indicated.

D. Z-Furring Members:

1. Erect insulation (specified in Division 7 Section "Building Insulation")
vertically and hold in place with Z-furring members spaced 24 inches (610
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mm) o.c.
2. Except at exterior corners, securely attach narrow flanges of furring

members to wall with concrete stub nails, screws designed for masonry
attachment, or powder-driven fasteners spaced 24 inches (600 mm) o.c.

3. At exterior corners, attach wide flange of furring members to wall with short
flange extending beyond corner; on adjacent wall surface, screw-attach short
flange of furring channel to web of attached channel.  At interior corners,
space second member no more than 12 inches (300 mm) from corner and
cut insulation to fit.

END OF SECTION 09111
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SECTION 09250 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

1.2 SUMMARY

A. This Section includes the following:

1. Interior gypsum board.

B. Related Sections include the following:

1. Division 7 Section "Building Insulation" for insulation and vapor retarders
installed in assemblies that incorporate gypsum board.

2. Division 7 Section "Fire-Resistive Joint Systems" for head-of-wall
assemblies that incorporate gypsum board.

3. Division 7 Section "Joint Sealants" for acoustical sealants installed in
assemblies that incorporate gypsum board.

4. Division 9 Section "Non-Load-Bearing Steel Framing" for non-structural
framing and suspension systems that support gypsum board.

5. Division 9 painting Sections for primers applied to gypsum board surfaces.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples:  For the following products:

1. Trim Accessories:  Full-size Sample in 12-inch- (300-mm-) long length for
each trim accessory indicated.

1.4 QUALITY ASSURANCE

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.

1.5 STORAGE AND HANDLING
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A. Store materials inside under cover and keep them dry and protected against
damage from weather, condensation, direct sunlight, construction traffic, and other
causes.  Stack panels flat to prevent sagging.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum
board manufacturer's written recommendations, whichever are more stringent.

B. Do not install interior products until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, those that are moisture damaged, and those that
are mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not
limited to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to,
fuzzy or splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 PANELS, GENERAL

A. Size:  Provide in maximum lengths and widths available that will minimize joints in
each area and that correspond with support system indicated.

2.2 INTERIOR GYPSUM BOARD

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as
applicable to type of gypsum board indicated and whichever is more stringent.

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 following:

a. American Gypsum Co.
b. BPB America Inc.
c. G-P Gypsum.
d. National Gypsum Company.
e. PABCO Gypsum.
f. USG Corporation.

B. Type X:

1. Thickness: 5/8 inch (15.9 mm).
2. Long Edges:  Tapered.

C. Special Type X:  Having improved fire resistance over standard Type X, and
complying with requirements of fire-resistance-rated assemblies indicated on
Drawings.
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1. Thickness:  As required by fire-resistance-rated assembly indicated on
Drawings.

2. Long Edges:  Tapered.

2.3 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc.
2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead:  J-shaped; exposed long flange receives joint compound.
d. L-Bead:  L-shaped; exposed long flange receives joint compound.
e. U-Bead:  J-shaped; exposed short flange does not receive joint

compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead:  With notched or flexible flanges.

B. Aluminum Trim:  Extruded accessories of profiles and dimensions indicated.

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 following:

a. Fry Reglet Corp.
b. Gordon, Inc.
c. Pittcon Industries.

2. Aluminum:  Alloy and temper with not less than the strength and durability
properties of ASTM B 221 (ASTM B 221M), Alloy 6063-T5.

3. Finish:  Corrosion-resistant primer compatible with joint compound and finish
materials specified.

2.4 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475/C 475M.

B. Joint Tape:

1. Interior Gypsum Wallboard:  Paper.

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that
is compatible with other compounds applied on previous or for successive coats.

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged
surface areas, use setting-type taping compound.

2. Embedding and First Coat:  For embedding tape and first coat on joints,
fasteners, and trim flanges, use setting-type taping compound.

3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
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4. Finish Coat:  For third coat, use drying-type, all-purpose compound.

2.5 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation
standards and manufacturer's written recommendations.

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly
adhering gypsum panels to continuous substrate.

1. Use adhesives that have a VOC content of 50 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel
members from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick.

2. For fastening cementitious backer units, use screws of type and size
recommended by panel manufacturer.

D. Acoustical Sealant:  As specified in Division 7 Section "Joint Sealants."

E. Thermal Insulation:  As specified in Division 7 Section "Building Insulation."

F. Vapor Retarder:  As specified in Division 7 Section "Building Insulation."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded
hollow-metal frames and framing, for compliance with requirements and other
conditions affecting performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged,
and mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840.

B. Install ceiling panels across framing to minimize the number of abutting end joints
and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end
joints of adjacent panels not less than one framing member.

C. Install panels with face side out.  Butt panels together for a light contact at edges
and ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do
not force into place.



Utah State Development Center September 2008
Dryer Relocation

GYPSUM BOARD 09250 - 5

D. Locate edge and end joints over supports, except in ceiling applications where
intermediate supports or gypsum board back-blocking is provided behind end joints.
 Do not place tapered edges against cut edges or ends.  Stagger vertical joints on
opposite sides of partitions.  Do not make joints other than control joints at corners
of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum
panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces
(above ceilings, etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or
smoke ratings, coverage may be accomplished with scraps of not less than
8 sq. ft. (0.7 sq. m) in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of

floor/roof slabs and decks, cut gypsum panels to fit profile formed by
structural members; allow 1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to
install sealant.

G. 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.

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is
attached to open (unsupported) edges of stud flanges first.

3.3 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Type X:  Vertical surfaces, unless otherwise indicated.
2. Special Type X:  Where required for specific fire-resistance-rated assembly

indicated.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to
greatest extent possible and at right angles to framing, unless otherwise
indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to
framing), unless otherwise indicated or required by fire-resistance-rated
assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in
alternate courses of panels.

b. At stairwells and other high walls, install panels horizontally, unless
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otherwise indicated or required by fire-resistance-rated assembly.

3. On Z-furring members, apply gypsum panels vertically (parallel to framing)
with no end joints.  Locate edge joints over furring members.

4. Fastening Methods:  Apply gypsum panels to supports with steel drill
screws.

C. Multilayer Application:

1. On ceilings, apply gypsum board indicated for base layers before applying
base layers on walls/partitions; apply face layers in same sequence.  Apply
base layers at right angles to framing members and offset face-layer joints 1
framing member, 16 inches (400 mm) minimum, from parallel base-layer
joints, unless otherwise indicated or required by fire-resistance-rated
assembly.

2. On partitions/walls, apply gypsum board indicated for base layers and face
layers vertically (parallel to framing) with joints of base layers located over
stud or furring member and face-layer joints offset at least one stud or furring
member with base-layer joints, unless otherwise indicated or required by
fire-resistance-rated assembly.  Stagger joints on opposite sides of
partitions.

3. On Z-furring members, apply base layer vertically (parallel to framing) and
face layer either vertically (parallel to framing) or horizontally (perpendicular
to framing) with vertical joints offset at least one furring member.  Locate
edge joints of base layer over furring members.

4. Fastening Methods:  Fasten base layers with screws; fasten face layers with
adhesive and supplementary fasteners.

D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to
a substrate (other than studs, joists, furring members, or base layer of gypsum
board), comply with gypsum board manufacturer's written recommendations and
temporarily brace or fasten gypsum panels until fastening adhesive has set.

3.4 INSTALLING TRIM ACCESSORIES

A. General:  For 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.

B. Control Joints:  Install control joints according to ASTM C 840 and in specific
locations approved by Architect for visual effect.

C. Interior Trim:  Install in the following locations:

1. Cornerbead:  Use at outside corners, unless otherwise indicated.
2. Bullnose Bead:  Use where indicated.
3. LC-Bead:  Use at exposed panel edges.
4. L-Bead:  Use where indicated.
5. U-Bead:  Use at exposed panel edges.
6. Curved-Edge Cornerbead:  Use at curved openings.
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D. Aluminum Trim:  Install in locations indicated on Drawings.

E. Install corner beads at external corners. Provide metal trim to protect edge of
gypsum board wherever gypsum board intersects a dissimilar material. Hold
channel and >L= trim back from metal window and door frames 1/8 inch to allow for
caulking.

3.5 FINISHING GYPSUM BOARD

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints,
penetrations, fastener heads, surface defects, and elsewhere as required to prepare
gypsum board surfaces for decoration.  Promptly remove residual joint compound
from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except those with trim having flanges not
intended for tape.

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below:

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
2. Level 2:  Panels that are substrate for tile.
3. Level 3:  Panels that are substrates for wall coverings and wall panels.
4. Level 4:  At panel surfaces that will be exposed to view, unless otherwise

indicated.

a. Primer and its application to surfaces are specified in other
Division 9 Sections.

3.6 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight,
construction, and other causes during remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not
limited to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to,
fuzzy or splotchy surface contamination and discoloration.

3.7 FIELD QUALITY CONTROL

A. Above-Ceiling Observation:  Architect will conduct an above-ceiling observation
before installing gypsum board ceilings and report deficiencies in the Work
observed.  Do not proceed with installation of gypsum board to ceiling support
framing until deficiencies have been corrected.

1. Notify Architect seven days in advance of date and time when Project, or
part of Project, will be ready for above-ceiling observation.
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2. Before notifying Architect, complete the following in areas to receive gypsum
board ceilings:

a. Installation of 80 percent of lighting fixtures, powered for operation.
b. Installation, insulation, and leak and pressure testing of water piping

systems.
c. Installation of air-duct systems.
d. Installation of air devices.
e. Installation of mechanical system control-air tubing.
f. Installation of ceiling support framing.

END OF SECTION 09250



Utah State Development Center September 2008
Dryer Relocation

PAINTING 09900 - 1

SECTION 09900 - PAINTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes painting work, interior and exterior. Work Includes, but is not
limited to painting the following:

1. Metal door frames.
2. Interior walls and ceilings.
3. Interior steel rails and misc. metal.

B. "Paint" as used herein means all coating systems materials, including primers,
emulsions, enamels, stains, sealers and fillers, and other applied materials whether
used as prime, intermediate or finish coats.

C. Surfaces to be Painted:  Except where natural finish of material is specifically noted
as a surface not to be painted, paint exposed surfaces whether or not colors are
designated in "schedules".  Where items or surfaces are not specifically mentioned,
paint the same as similar adjacent materials or areas.  If color or finish is not
designated, Architect will select these from standard or custom colors and finishes.

1. Surface preparation, priming and coats of paint specified are in addition to
shop-priming and surface treatment specified under other sections of work.

2. Walls behind scheduled coverings shall receive prime coat.
3. If it can be seen, paint it.

D. Following categories of work are not included as part of field-applied finish work.

1. Pre-Finished Items:  Unless otherwise indicated, do not include painting
when factory-finishing or installer-finishing is specified for such items as (but
not limited to) metal toilet enclosures, prefinished partition systems, acoustic
materials, architectural woodwork and casework, elevator entrance doors
and frames, elevator equipment, and finished mechanical and electrical
equipment, including light fixtures, switchgear and distribution cabinets.

2. Concealed Surfaces:  Unless otherwise indicated, painting is not required on
surfaces such as walls or ceilings in concealed areas and generally
inaccessible areas, foundation spaces, furred areas, utility tunnels, pipe
spaces, duct shafts and elevator shafts.

3. Finished Metal Surfaces:  Unless otherwise indicated, metal surfaces of
anodized aluminum, stainless steel, chromium plate, copper, bronze and
similar finished materials will not require finish painting.

4. Operating Parts:  Unless otherwise indicated, moving parts of operating
units, mechanical and electrical parts, such as valve and damper operators,
linkages, sinkages, sensing devices, motor and fan shafts will not require
finish painting.

5. Do not paint over any code-required labels, such as Underwriters'
Laboratories and Factory Mutual, or any equipment identification,
performance rating, name, or nomenclature plates.
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E. Related Sections:

1. Shop Primers:  Unless otherwise specified, shop priming of ferrous metal
items is included under various sections for structural steel, metal
fabrications, hollow metal work and similar items.

a. Unless otherwise specified, shop priming of fabricated components
such as architectural woodwork, wood casework and shop-fabricated
or factory-built mechanical and electrical equipment or accessories
is included under other sections of these specifications.

F. Related Documents:  Drawings and general provisions of Contract, including
General and Supplementary Conditions and Division-1 Specification sections, apply
to work of this section.

1.2 SUBMITTALS

A. Product Data:  Submit manufacturer's technical information including Paint label
analysis and application instructions for each material proposed for use.

B. Samples:  Prior to beginning work, Architect will furnish color chips for surfaces to
be painted.  Use representative colors when preparing samples for review.  Submit
samples for Architect's review of color and texture only.  Provide a listing of material
and application for each coat of each finish sample.

1. On 12" x 12" hardboard, provide two samples of each color and material,
with texture to simulate actual conditions.  Resubmit samples as requested
by Architect until acceptable sheen, color, and texture is achieved.

2. On actual wood surfaces, provide two 4" x 8" samples of natural and stained
wood finish.  Label and identify each as to location and application.

3. On actual wall surfaces and other exterior and interior building components,
duplicate painted finishes of prepared samples.  Provide full-coat finish
samples on at least 100 sq. ft. of surface,or as directed, until required sheen,
color and texture is obtained; simulate finished lighting conditions for review
of in-place work.

a. Final acceptance of colors will be from samples applied on the job.

1.3 QUALITY ASSURANCE

A. Single Source Responsibility:  Provide primers and other undercoat paint produced
by same manufacturer as finish coats.  Use only thinners approved by paint
manufacturer, and use only within recommended limits.

B. Coordination of Work:  Review other sections of these specifications in which prime
paints are to be provided to ensure compatibility of total coatings system for various
substrates.  Upon request from other trades, furnish information or characteristics of
finish materials provided for use, to ensure compatible prime coats are used.

1.4 DELIVERY AND STORAGE
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A. Deliver materials to job site in original, new and unopened packages and containers
bearing manufacturer's name and label, and following information:

1. Name or title of material.
2. Fed. Spec. number, if applicable.
3. Manufacturer's stock number and date of manufacture.
4. Manufacturer's name.
5. Contents by volume, for major pigment and vehicle constituents.
6. Thinning instructions.
7. Application instructions.
8. Color name and number.

B. Store materials not in actual use in tightly covered containers.  Maintain containers
used in storage of paint in a clean condition, free of foreign materials and residue.

1. Protect from freezing where necessary.  Keep storage area neat and orderly.
 Remove oily rags and waste daily.  Take all precautions to ensure that
workmen and work areas are adequately protected from fire hazards and
health hazards resulting from handling, mixing and application of paints.

1.5 JOB CONDITIONS

A. Apply water-base paints only when temperature of surfaces to be painted and
surrounding air temperatures are between 50oF and 90oF, unless otherwise
permitted by paint manufacturer's printed instructions.

B. Apply solvent-thinned paints only when temperature of surfaces to be painted and
surrounding air temperatures are between 45oF and 95oF, unless otherwise
permitted by paint manufacturer's printed instructions.

C. Painting may be continued during inclement weather if areas and surfaces to be
painted are enclosed and heated within temperature limits specified by paint
manufacturer during application and drying periods.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Approved Manufacturers:

1. ICI Paint Stores.
2. PPG Industries, Pittsburgh Paints (Pittsburgh).
3. Pratt and Lambert (P & L).
4. The Sherwin-Williams Company (S-W).
5. Benjamin Moore & Co. (Moore).
6. Kwal-Howells Paint.

2.2 MATERIALS
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A. Material Quality:  Provide best quality grade of various types of coatings as regularly
manufactured by acceptable paint materials manufacturers.  Materials not displaying
manufacturer's identification as a standard, best-grade product will not be
acceptable.

B. Proprietary names used to designate color or materials are not intended to imply
that products of named manufacturers are required to exclusion of equivalent
products of other manufacturers.

C. Federal Specifications establish minimum acceptable quality for paint materials.
Provide written certification from paint manufacturer that materials provided meet or
exceed these minimums.

D. Manufacturer's products which comply with coating qualitative requirements of
applicable Federal Specifications, yet differ in quantitative requirements, may be
considered for use when acceptable to Architect.  Furnish material data and
manufacturer's certificate of performance to Architect for any proposed substitutions.

E. Color Pigments:  Pure, non-fading, applicable types to suit substrates and service
indicated.

F. Lead content in pigment, if any, is limited to contain not more than 0.06% lead, as
lead metal based on the total non-volatile (dry-film) of paint by weight.

1. This limitation is extended to interior surfaces and those exterior surfaces,
such as stairs, decks, porches, railings, windows, and doors which are
readily accessible to children under seven years of age.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Applicator must examine areas and conditions under which painting work is to be
applied and notify Contractor in writing of conditions detrimental to proper and timely
completion of work.  Do not proceed with work until unsatisfactory conditions have
been correct in a manner acceptable to Applicator.

B. Starting of painting work will be construed as Applicator's acceptance of surfaces
and conditions within any particular area.

C. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions
otherwise detrimental to formation of a durable paint film.

3.2 PREPARATION

A. General:  Perform preparation and cleaning procedures in accordance with paint
manufacturer's instructions and as herein specified, for each particular substrate
condition.

B. Provide barrier coats over incompatible primers or remove and reprime as required.
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 Notify Architect in writing of any anticipated problems in using the specified coating
systems with substrates primed by others.

C. Remove hardware, hardware accessories, machined surfaces, plates, lighting
fixtures, and similar items in place and not to be finish-painted, or provide
surface-applied protection prior to surface preparation and painting operations.
Remove, if necessary, for complete painting of items and adjacent surfaces.
Following completion of painting of each space or area, reinstall removed items.

D. Clean surfaces to be painted before applying paint or surface treatments.  Remove
oil and grease prior to mechanical cleaning.  Program cleaning and painting so that
contaminants from cleaning process will not fall onto wet, newly-painted surfaces.

E. Ferrous Metals:  Clean ferrous surfaces, which are not galvanized or shop-coated,
of oil, grease, dirt, loose mill scale and other foreign substances by solvent or
mechanical cleaning.

1. Caulk fabrication joints in hollow metal door frames which paint application
cannot bridge.

F. Touch-up shop-applied prime coats wherever damaged or bare, where required by
other sections of these specifications.  Clean and touch-up with same type shop
primer.

G. Galvanized Surfaces:  Clean free of oil and surface contaminants with
non-petroleum based solvent.

H. Materials Preparation:

1. Mix and prepare painting materials in accordance with manufacturer's
directions.

2. Maintain containers used in mixing and application of paint in a clean
condition, free of foreign materials and residue.

3. Stir materials before application to produce a mixture of uniform density, and
stir as required during application.  Do not stir surface film into material.
Remove film and, if necessary, strain material before using.

3.3 APPLICATION

A. General:  Apply paint in accordance with manufacturer's directions.  Use applicators
and techniques best suited for substrate and type of material being applied.

1. Paint colors, surface treatments, and finishes, are indicated in "schedules"
of the contract documents.

2. Provide finish coats which are compatible with prime paints used.
3. Apply additional coats when undercoats, stains or other conditions show

through final coat of paint, until paint film is of uniform finish, color and
appearance.  Give special attention to insure that surfaces, including edges,
corners, crevices, welds, and exposed fasteners receive a dry film thickness
equivalent to that of flat surfaces.

4. Paint surfaces behind movable equipment and furniture same as similar
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exposed surfaces.  Paint surfaces behind permanently-fixed equipment or
furniture with prime coat only before final installation of equipment.

5. Paint interior surfaces of ducts, where visible through registers or grilles,
with a flat, non-specular black paint.

6. Paint back sides of access panels, and removable or hinged covers to
match exposed surfaces.

7. Finish doors on tops, bottoms and side edges same as faces, unless
otherwise indicated.

8. Sand lightly between each succeeding enamel or varnish coat.
9. Omit first coat (exterior faces of surfaces which have been shop-primed and

touch-up painted, unless otherwise indicated.

B. Scheduling Painting:  Apply first-coat material to surfaces that have been cleaned,
pretreated or otherwise prepared for painting as soon as practicable after
preparation and before subsequent surface deterioration.

1. Allow sufficient time between successive coatings to permit proper drying.
Do not recoat until paint has dried to where it feels firms, does not deform or
feel sticky under moderate thumb pressure, and application of another coat
of paint does not cause lifting or loss of adhesion of the undercoat.

2. Minimum Coating Thickness:  Apply materials at not less than
manufacturer's recommended spreading rate, to establish a total dry film
thickness as indicated or, if not indicated, as recommended by coating
manufacturer.

C. Prime Coats:  Apply prime coat of material which is required to be painted or
finished, and which has not been prime coated by others.

1. Recoat primed and sealed surfaces where there is evidence of suction spots
or unsealed areas in first coat, to assure a finish coat with no burn-through
or other defects due to insufficient sealing.

D. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth
surface of uniform finish, color, appearance and coverage.  Cloudiness, spotting,
holidays, laps, brush marks, runs, sags, ropiness or other surface imperfections will
not be acceptable.

E. Completed Work:  Match approved samples for color, texture and coverage.
Remove, refinish or repaint work not in compliance with specified requirements.

3.4 FIELD QUALITY CONTROL

A. The right is reserved by Owner to invoke the following material testing procedure at
any time, and any number of times during period of field painting:

1. Owner will engage services of an independent testing laboratory to sample
paint being used.  Samples of materials delivered to project site will be
taken, identified and sealed, and certified in presence of Contractor.

a. Testing laboratory will perform appropriate tests for any or all of
following characteristics:  Abrasion resistance, apparent reflectivity,



Utah State Development Center September 2008
Dryer Relocation

PAINTING 09900 - 7

flexibility, washability, absorption, accelerated weathering, dry
opacity, accelerated yellowness, recoating, skinning, color retention,
alkali resistance and quantitative materials analysis.

b. If test results show that material being used does not comply with
specified requirements, Contractor may be directed to stop painting
work, and remove non-complying paint; pay for testing; repaint
surfaces coated with rejected paint; remove rejected  paint from
previously painted surfaces if, upon repainting with specified paint,
the two coatings are non-compatible.

3.5 CLEAN-UP AND PROTECTION

A. Clean-Up:  During progress of work, remove from site discarded paint materials,
rubbish, cans and rags at end of each work day.

1. Upon completion of painting work, clean window glass and other paint
spattered surfaces.  Remove spattered paint by proper methods of washing
and scraping, using car not to scratch or otherwise damage finished
surfaces.

B. Protection:  Protect work of other trades, whether to be painted or not, against
damage by painting and finishing work.  Correct any damage by cleaning, repairing
or replacing, and repainting, as acceptable to Architect.

1. Provide "Wet Paint" signs as required to protect newly-painted finishes.
Remove temporary protective wrappings provided by others for protection of
their work, after completion of painting operations.

2. At completion of work of other trades, touch-up and restore all damaged or
defaced painted surfaces.

C. Extra Stock:  Deliver stock or maintenance materials to Owner.  Furnish
maintenance material matching products installed, packaged with protective
covering for storage and identified with appropriate labels.

1. Paint:  Furnish not less than one (1) full gallon for each color and type of
paint installed.

3.6 INTERIOR PAINT SCHEDULE

A. General:  Provide the following paint systems for the various substrates, as
indicated.

B. METAL - (Miscellaneous & Ornamental Iron, Doors and Door Frames ,
Non-Galvanized Metal)

1. Latex Systems

a. Semi-Gloss Finish
1st Coat: DTM Acrylic Primer/Finish, B66W1

(6 mils wet, 3 mils dry)
2nd Coat: S-W ProMar 200 Latex Semi-Gloss B31W200 Series
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3rd Coat: S-W ProMar 200 Latex Semi-Gloss B31W200 Series
(4 mils wet, 1.3 mils dry per coat)

C. DRYWALL (Walls, Ceilings, Gypsum Board, Etc.)

1. Latex Systems
a. Flat Finish

1st Coat: S-W PrepRite 200 Latex Flat Wall Paint, B30W200
(4 mils wet, 1.4 mils dry)

2nd Coat: S-W ProMar 200 Latex Flat Wall Paint, B30W200
3rd Coat: S-W ProMar 200 Latex Flat Wall Paint, B30W200

(4 mils wet, 1.4 mils dry per coat)

b. Semi-Gloss Finish
1st Coat: S-W PrepRite 200 Latex Wall Primer, B28W200

(4 mils wet, 1.2 mils dry)
2nd Coat: S-W ProMar 200 Latex Semi-Gloss, B31W200 Series
3rd Coat: S-W ProMar 200 Latex Semi-Gloss, B31W200 Series

(4 milswet,1.3 mils dry per coat)

D. DRYWALL (Behind Scheduled Wall Coverings, Casework)
1. Latex Systems

a. Semi-Gloss Finish
1st Coat: S-W Preprite  200 Latex Wall Primer, B28W200

(4 mils wet, 1.2 mils dry)

E. EPOXY FLOOR COATING.  (None slip finish)

1.  Manufacturer:  “Quikrete Floor Coating” or approved equal.
2.  Coverage/Thinning:
Covers approximately 250 sq. ft. of floor space per gallon. Do Not Thin.
Film Thickness: 6 Mils Wet 2.4 Mils Dry

3.  Dry Times: Apply floor epoxy coating only when surface and air temperatures
are 50 - 90 degrees Fahrenheit. Dries to touch in 8 - 12 hours, wait 12-24 hours
for light foot traffic.  72 hours for heavy traffic.

4.  Vehicle Type: Polyamide/ Epoxy Resin
Solids: 65% WT. 50% Volume
VOC: 100 g/L max
WT/Gallon 10.8 lbs.
Viscosity 90-95 KU
Flashpoint N.A.
60° Gloss: 35-50 Units Semi-gloss

END OF SECTION 09900
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SECTION 15010 - GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1  GENERAL

      A. General Conditions and Division 01 apply to this Division.

1.2  SCOPE

A. Includes -

1. Furnish all labor, materials, and equipment necessary for the completion
of the mechanical and plumbing scope of work as shown and specified in
contract documents.

2. Furnish and install all motors specified in this Division and be responsible
for the proper operation of electrical powered equipment furnished by this
Division.

3. Furnish exact location of electrical connections and information on motor
controls to design build Electrical.

4. Mechanical Contractor shall obtain the services of independent Test and
Balance Agency.

5. Placing the ventilating and exhaust systems into full operation and
continuing their operation during testing and balancing.

6. Making changes in pulleys, belts, and dampers, or adding dampers, as
required for the correct balance as recommended by Balancing
Contractor at no additional cost to Owner.

7. Air balance, final adjustment and test run.
8. The satisfactory performance of the completed systems is a requirement

of this specification.

B. Related Work Specified Elsewhere -

1. Conduit, line voltage wiring, outlets, and disconnect switches specified by
design build Electrical Contractor.

1.3  SITE INSPECTION

A. The Contractor shall examine the site and understand the conditions which may
affect the performance of work of this Division before submitting proposals for
this work.

B. No subsequent allowance for time or money will be considered for any
consequence related to failure to examine existing site conditions.
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1.4  DRAWINGS

A. Mechanical drawings show general arrangement of piping, ductwork, equipment,
etc; however, locations are to be regarded as shown diagrammatically only.
Follow as closely as actual building construction and work of other trades will
permit.

      B. Because of the small scale of mechanical drawings, it is not possible to indicate
all offsets, fittings, and accessories which may be required.  Investigate existing
structural and finished conditions affecting this work and arrange work
accordingly, providing such fittings, valves, and accessories required to meet
conditions.

C. If changes in location of piping, equipment, ducts, etc. are required due to lack of
coordination of work under this division, such changes shall be made without
charge.  Contractor shall review drawings with state agencies having jurisdiction
and any changes required by them shall be brought to the attention of the
Engineer prior to bidding or commencement of work.

1.5 CODE REQUIREMENTS, FEES, AND PERMITS

A. The work shall be installed in accordance with the following applicable codes,
ordinances and standards unless otherwise specified.  The codes and standards
shall include but not be limited to and be of the latest and current editions.

1. Air Movement and Control Association (AMCA)
2. American National Standards Institute (ANSI)
3. American Society of Heating, Refrigeration and Air Conditioning

Engineers (ASHRAE) - ASHRAE 90.1-2004
4. American Society of Mechanical Engineers (ASME)
5. American Society of Testing Materials (ASTM)
6. American Standards Association (ASA)
7. American Water Works Association (AWWA)
8. Associated Air Balance Council (AABC)
9. National Electrical Code (NEC)
10. National Fire Protection Association (NFPA)
11. Sheet Metal and Air Conditioning contractors National Association

(SMACNA)
12. Underwriters Laboratories (UL)
13. International Building Code (IBC) 2006 Ed
14. International Mechanical Code (IMC) 2006 Ed
15. International Plumbing Code (IPC) with Utah Amendments 2006 Ed
16. International Energy Conservation Code (IECC) 2006 Ed
17. Utah State Safety Orders (OSHA/UOSH)
18. Utah Fire Rating Bureau
19. Utah Air Conservation Regulations/Waste Disposal regulations.
20. ASHRAE Ventilation STD.62-2004
21. DFCM Design Standards
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        B. Should drawings conflict with any code, the code shall govern.  If drawings and
specifications establish a quality exceeding the code, the drawings and
specifications shall govern.  If conflicts do exist among the drawings,
specifications and codes, the same shall be brought to the attention of the
Engineer in writing prior to bidding, otherwise Contractor shall comply with
applicable codes.

C. The latest edition of all codes shall be used.

1.6  OPERATION AND MAINTENANCE MANUAL FOR MECHANICAL SYSTEMS

A. Upon completion of work and before final payment, Contractor shall furnish and
deliver to the Owner, through the Engineer, installation, operation and
maintenance manuals with instructions for all new materials and equipment used
in the building.  The contractor shall provide three (3) hard copies of the manuals,
and three (3) CD’s with electronic copies of the manuals.  Electronic information
shall be .PDF format.  The CD’s shall include the same information as the hard
copies, and shall be organized in the same manner with electronic bookmarks for
each section.  CD case and the CD itself shall be labeled the same as the hard
copies of the manuals.

B. Bind Operation and Maintenance Manual for Mechanical Systems in a hard-
backed piano hinge loose-leaf binder with strong sturdy cover.  The project name
shall be on the spine and the front of the binder.  The front of the binder shall
include the following information:

OPERATION
AND

MAINTENANCE
MANUAL

for MECHANICAL SYSTEMS of
(Name of Project)

(Location of Project)
(Date of Project Award)

(Name of Architect)

C.        Introduction

1. Title page including name of project, project number, date awarded and
date of substantial completion.

2. Second page shall contain the names, phone numbers and addresses of
Engineers, Mechanical Contractor, and General Contractor.

3. Third page shall include a Table of Contents for the entire manual.

D. First Section - Summary information including:

1. First page shall contain the contractor’s warranties.
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2. Second page shall contain a list of names, addresses and phone
numbers of contractors and all sub-contractors and work to which each
was assigned.

3. Final page or pages shall contain an equipment list.  The list shall contain
each item of equipment or material for which a submittal was required
giving ID or tag no as contained on the drawings make and model No.
Serial No.  Identification No.  Location in building, function along with the
name, address, and phone number of the supplier.

E. Second Section - Mechanical Equipment O&M data including:

1. Mechanical maintenance schedule, including a lubrication list when
necessary.

2. Mechanical Equipment Operation and Maintenance Data including:

a. Equipment descriptions
b. Detailed installation instruction, operating and maintenance

instructions.  Instructions include in a step by step manner
identifying start-up, operating, shutdown and emergency action
sequence sufficiently clear so a person unfamiliar with the
equipment could perform its operations.

c. Equipment drawings, performance curves, operating
characteristics, etc.

d. Name addresses and phone number of manufacturer, fabricator
and local vender clearly printed or stamped on cover.

e. Complete parts listing which include catalog number, serial
number, contract number or other accurate provision for ordering
replacement and spare parts.

3. Approved Mechanical submittals

F. Third Section - Plumbing Equipment O&M data including:

1. Section shall contain general product catalog cuts, as well as exploded
view drawings with parts lists for all valves and other items with multiple
parts.

2. Approved Plumbing submittals

G.        Fourth Section - Controls O&M data including:

1. Sequence of Operation
2. Description of operating system including location of switches, breakers,

and control devices. Provide a single line diagram, showing set points,
normal operating parameters for all loads.

H. The Fifth Section shall contain a complete air  test and balance report.  The
report shall contain the name, address and phone number of the agency.  It shall
also include:

1. Floor plan showing all air openings clearly marked and cross referenced
with data sheets.  Format may be 8 1/2 x 11 or 11x14 if legible.
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2. Data sheets showing amount of air at each setting.  See sections 15950.
3. List of equipment with date of last calibration.

I. Drawings and reproducible masters of drawings as required in individual
specification sections, are not to be bound in volumes but are to be delivered
separate with the maintenance manuals.

J. See the following checklist for assistance in assembling manual:

Item # Description Y, N, or
NA

1. 3 ring heavy duty binder with Project name, number and date on cover and
project name on spine.

2. O&M manual on CD (with label on CD matching label on manual).  Electronic
copy shall be a PDF file with bookmarks that match the tabs in the hard copy.

3. Title Page [including project name, number, address, date awarded, date of
substantial completion]

4. Second Page Contact List [including mechanical engineer, mechanical
contractor, and general contractor (if applicable)]

5. Table of Contents
6. Section 1 - Summary

A. Warranty
B. Mechanical’s Sub-contractor List
C. Vendor List
D. Equipment List
7. Section 2 – Mechanical Equipment

A. Maintenance Schedule (including lubrication list)
B. Mechanical Equipment O&M Data (for each piece of equipment submitted) per

specifications
  C. Approved mechanical submittals
8. Section 3 – Plumbing Equipment

A. Plumbing equipment O&M data
B. Approved plumbing submittals
9. Section 4 - Controls
A. Sequence of Operation

B. Controls diagrams

C. Controls Equipment

10. Section 5 – Test and Balance Report

A. Complete Test and Balance Report per specifications

1.7  OPERATION AND MAINTENANCE INSTRUCTIONS

A. Contractor shall instruct building maintenance personnel in the operation and
maintenance of the installed mechanical systems utilizing the Operation and
Maintenance Manual when so doing.
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      B. Minimum instruction periods shall be as follows -

1. Mechanical - Two hours.
       2. Plumbing - Two hours.

C.  Instruction periods shall occur before final inspection when systems are properly
working and before final payment is made.

D.  Instructional periods may overlap each other.

1.8  RECORD DRAWINGS

A. Contractor shall keep an up-to-date set of mechanical and plumbing drawings in
his custody showing all changes in red, clearly defined and neatly drafted by him.
At the end of construction, he shall turn these drawings over to the Engineer.
Record drawings must be completed and submitted prior to final inspection.

PART 2 - PRODUCTS
(Not Used)

PART 3 - EXECUTION
(Not Used)

END OF SECTION 15010
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Sleeves.
5. Escutcheons.
6. Mechanical demolition.
7. Equipment installation requirements common to equipment sections.
8. Painting and finishing.
9. Supports and anchorages.

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 roof fan 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 plastic materials:

1. ABS:  Acrylonitrile-butadiene-styrene plastic.
2. CPVC:  Chlorinated polyvinyl chloride plastic.
3. PVC:  Polyvinyl chloride plastic.
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1.4 SUBMITTALS

A. Product Data:  For the following:

1. Dielectric fittings.
2. Mechanical sleeve seals.

1.5 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.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by
the manufacturers specified.

2.2 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and
joining methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.3 JOINING MATERIALS

A. Refer to individual Division 15 piping Sections for special joining materials not listed
below.

2.4 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.
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C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180 deg F.

1. Available Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Zurn Industries, Inc.; Wilkins Div.
h. Prior Approved Equal.

2.5 MECHANICAL SLEEVE SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular
space between pipe and sleeve.

1. Available Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.
e. Linkseal.
f. Prior Approved Equal.

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:  Carbon steel.  Include two for each sealing element.
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of

length required to secure pressure plates to sealing elements.  Include one for
each sealing element.

2.6 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 waterstop, unless otherwise indicated.
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2.7 ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons with an ID to closely fit around
pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.

B. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated
finish.

PART 3 - EXECUTION

3.1 MECHANICAL DEMOLITION

A. Disconnect, demolish, and remove mechanical systems, equipment, and components
indicated to be removed.

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same
or compatible piping material.

3. Ducts to Be Removed:  Remove portion of ducts indicated to be removed and
plug remaining ducts with same or compatible ductwork material.

4. Equipment to Be Removed:  Disconnect and cap services and remove
equipment.

5. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

6. Equipment to Be Removed and Salvaged:  Disconnect and cap services and
remove equipment and deliver to Owner.

B. If pipe, insulation, or equipment to remain is damaged in appearance or is
unserviceable, remove damaged or unserviceable portions and replace with new
products of equal capacity and quality.

3.2 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 15 Sections
specifying piping systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Drawings do not show every offset, or bend that may be required.
Install piping as indicated unless deviations to layout are approved on Coordination
Drawings.

C. Install piping at right angles and parallel to building walls.  Diagonal runs are prohibited
unless specifically indicated otherwise.
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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. Select system components with pressure rating equal to or greater than system
operating pressure.

K. Install escutcheons for penetrations of walls and ceilings.

L. Install sleeves for pipes passing through concrete and masonry walls and gypsum-
board partitions.

1. Seal annular space between sleeve and pipe or pipe insulation, using joint
sealants appropriate for size, depth, and location of joint.

M. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions and ceilings
at pipe penetrations.  Seal pipe penetrations with firestop materials.

N. Verify final equipment locations for roughing-in.

O. Refer to equipment specifications in other Sections of these Specifications for
roughing-in requirements.

3.3 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D. 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.

E. 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:
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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.

3.4 PIPING CONNECTIONS

A. 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.

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting
heights are not 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.

D. Install equipment to allow right of way for piping installed at required slope.

3.6 PAINTING

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with
materials and procedures to match original factory finish.

END OF SECTION 15050
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SECTION 15062 - HANGERS AND SUPPORTS FOR HVAC 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following hangers and supports for HVAC system piping and
equipment:

1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Fastener systems.
4. Equipment supports.

B. Related Sections include the following:

1. Division 15 Section(s) "Metal Ducts" for duct hangers and supports.

1.3 DEFINITIONS

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers
and Supports."

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

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

2.2 STEEL PIPE HANGERS AND SUPPORTS

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer
to Part 3 "Hanger and Support Applications" Article for where to use specific hanger
and support types.
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B. Manufacturers:

1. B-Line Systems, Inc.; a division of Cooper Industries.
2. Grinnell Corp.
3. Bergen-Power Pipe Supports.
4. Prior approved equal.

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped.

2.3 THERMAL-HANGER SHIELD INSERTS

A. Description:  100-psig- minimum, compressive-strength insulation insert encased in
sheet metal shield.

B. Manufacturers:

1. Carpenter & Paterson, Inc.
2. ERICO/Michigan Hanger Co.
3. PHS Industries, Inc.
4. Pipe Shields, Inc.
5. Rilco Manufacturing Company, Inc.
6. Value Engineered Products, Inc.
7. Prior approved equal.

C. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I
calcium silicate.

D. For 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.

2.4 MISCELLANEOUS MATERIALS

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS

A. Specific hanger and support requirements are specified in Sections specifying piping
systems and equipment.

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not
specified in piping system Sections.
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C. Use nonmetallic coatings on attachments for electrolytic protection where attachments
are in direct contact with copper tubing.

D. 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 insulated
stationary pipes, NPS 1/2 to NPS 30.

2. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension
of pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of
insulation.

3. U-Bolts (MSS Type 24):  For support of heavy pipes, NPS 1/2 to NPS 30.
4. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or

contraction.

E. 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 20.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers,
NPS 3/4 to NPS 20, if longer ends are required for riser clamps.

F. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations.
2. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various

types of building attachments.
3. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping

installations.

G. Building Attachments:  Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-
joist construction to attach to top flange of structural shape.

2. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange
of beams, channels, or angles.

3. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange
of beams.

4. C-Clamps (MSS Type 23):  For structural shapes.
5. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required

tangent to flange edge.
6. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams.

H. Shields:  Unless otherwise indicated and except as specified in piping system Sections,
install the following types:

1. Protection Shields (MSS Type 40):  Of length recommended in writing by
manufacturer to prevent crushing insulation.
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2. Thermal-Hanger Shield Inserts:  For supporting insulated pipe.

3.2 HANGER AND SUPPORT INSTALLATION

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install
hangers, supports, clamps, and attachments as required to properly support piping
from building structure.

B. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping.

C. 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.

D. Install lateral bracing with pipe hangers and supports to prevent swaying.

E. Install building attachments to existing structural system.

F. Load Distribution:  Install hangers and supports so piping live and dead loads and
stresses from movement will not be transmitted to dryers.

G. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so
maximum pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9
(for building services piping) are not exceeded.

H. Insulated Piping:  Comply with the following:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature:  Clamp may project
around insulation.

b. Do not exceed pipe stress limits according to ASME B31.1 for power piping
and ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.
Shields shall span an arc of 180 degrees.

3. 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.

4. Insert Material:  Length at least as long as protective shield.

3.3 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.
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3.4 PAINTING

A. Touch Up:  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 minimum dry film thickness of 2.0 mils.

END OF SECTION 15062
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SECTION 15075 - MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following mechanical identification materials and their
installation:

1. Equipment nameplates.
2. Equipment signs.
3. Pipe markers.

1.3 QUALITY ASSURANCE

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping
Systems," for letter size, length of color field, colors, and viewing angles of
identification devices for piping.

1.4 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

PART 2 - PRODUCTS

2.1 EQUIPMENT IDENTIFICATION DEVICES

A. Equipment Nameplates:  Metal, with data engraved or stamped, for permanent
attachment on equipment shall be provided and fastened to the equipment by
equipment manufacturer.

1. Data:

a. Manufacturer, product name, model number, and serial number.
b. Capacity, operating and power characteristics, and essential data.
c. Labels of tested compliances.

2. Location:  Accessible and visible.
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B. Equipment Signs by Contractor:  ASTM D 709, Type I, cellulose, paper-base, phenolic-
resin-laminate engraving stock; Grade ES-2, black surface, black phenolic core, with
white melamine subcore, unless otherwise indicated.  Fabricate in sizes required for
message.  Provide holes for mechanical fastening.

1. Data:  Name of equipment, i.e. EF-1:  Exhaust fan, CFM, SP and HP.
2. Engraving:  Manufacturer's standard letter style, 1/4” or larger with terms to

match equipment identification.
3. Thickness: 1/8 inch, unless otherwise indicated.
4. Fasteners:  Self-tapping or stainless-steel screws.

2.2 PIPING IDENTIFICATION DEVICES

A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating
service, and showing direction of flow.

1. Colors:  Comply with ASME A13.1, unless otherwise indicated.
2. Lettering: Use piping system terms indicated and abbreviate only as necessary

for each application length.
3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers

extending 360 degrees around pipe at each location.
4. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or

strip-type pipe markers at least three times letter height and of length required for
label.

5. Arrows:  Integral with piping system service lettering to accommodate both
directions; or as separate unit on each pipe marker to indicate direction of flow.

B. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-
adhesive back.

PART 3 - EXECUTION

3.1 APPLICATIONS, GENERAL

A. Products specified are for applications referenced in other Division 15 Sections.  If
more than single-type material, device, or label is specified for listed applications,
selection is Installer's option.

3.2 EQUIPMENT IDENTIFICATION

A. Install equipment signs with screws on all new exhaust fans.  Locate signs where
accessible and visible.

1. Identify mechanical equipment with black equipment markers with white lettering.
2. Letter Size:  Minimum 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
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larger lettering for greater viewing distances.  Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

3. Data:  Indicate operational requirements and identify units.

3.3 PIPING IDENTIFICATION

A. Install manufactured pipe markers on new steam, condensate, air and water piping,
indicating service on each piping system.  Install with flow indication arrows showing
direction of flow.

B. Locate pipe markers and color bands within dryer room and in corridor.

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, ceilings, and nonaccessible enclosures.

3.4 CLEANING

A. Clean faces of mechanical identification devices.

END OF SECTION 15075
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SECTION 15083 - HVAC INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Insulation Materials:

a. Calcium silicate.
b. Mineral fiber.

2. Insulating cements.
3. Adhesives.
4. Sealants.
5. Factory-applied jackets.
6. Tapes.
7. Securements.
8. Corner angles.

B. Related Sections:

1. Division 15 Section "Metal Ducts" for duct liners.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include thermal conductivity,
thickness, and jackets.

B. Qualification Data:  For qualified Installer.

C. 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.

D. Field quality-control reports.
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1.4 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. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-
test-response characteristics indicated, as determined by testing identical products per
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 and
inspecting agency.

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

1.5 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.

1.6 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in
Division 15 Section "Hangers and Supports."

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials
shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Calcium Silicate:

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Industrial Insulation Group (The); Thermo-12 Gold.
b. Prior approved equal.

2. Preformed Pipe Sections:  Used for insulation protection at pipe hangers.  Flat-,
curved-, and grooved-block sections of noncombustible, inorganic, hydrous
calcium silicate with a non-asbestos fibrous reinforcement.  Comply with
ASTM C 533, Type I.
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3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous
calcium silicate with a non-asbestos fibrous reinforcement.  Comply with
ASTM C 533, Type I.

D. Mineral-Fiber, Preformed Pipe Insulation:

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Johns Manville; Micro-Lok.
b. Owens Corning; Fiberglas Pipe Insulation.
c. Knauf Insulation; 1000 Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Prior approved equal.

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.

2.2 INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Insulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.
c. Prior approved equal.

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. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service
temperature range of 50 to 800 deg F.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Products, Division of ITW; CP-97.
b. Foster Products Corporation, H. B. Fuller Company; 81-27/81-93.
c. Marathon Industries, Inc.; 290.
d. Mon-Eco Industries, Inc.; 22-30.
e. Vimasco Corporation; 760.
f. Prior approved equal.

C. 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 Products, Division of ITW; CP-82.
b. Foster Products Corporation, H. B. Fuller Company; 85-20.
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c. ITW TACC, Division of Illinois Tool Works; S-90/80.
d. Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.
f. Prior approved equal.

2.4 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.

2.5 TAPES

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C 1136.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
b. Compac Corp.; 104 and 105.
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
e. Prior approved equal.

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. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
b. Compac Corp.; 110 and 111.
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.
e. Prior approved equal.

2. Width:  3 inches.
3. Thickness:  6.5 mils.
4. Adhesion:  90 ounces force/inch in width.
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5. Elongation:  2 percent.
6. Tensile Strength:  40 lbf/inch in width.
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape.

2.6 SECUREMENTS

A. Bands:

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Childers Products; Bands.
b. PABCO Metals Corporation; Bands.
c. RPR Products, Inc.; Bands.
d. Prior approved equal.

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.

3. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 1/2 inch wide.

2.7 CORNER ANGLES

A. PVC Corner Angles:  30 mils thick, minimum 1 by 1 inch, PVC according to
ASTM D 1784, Class 16354-C.  White or color-coded to match adjacent surface.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation
and other conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free
of defects.

2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been

corrected.

3.2 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials
that will adversely affect insulation application.

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating,
apply a corrosion coating to insulated surfaces as follows:
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1. 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.

C. Mix insulating cements with clean potable 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 equipment, ducts and fittings, and
piping including fittings, valves, and specialties.

B. Install insulation materials and vapor barriers with thicknesses required for each 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 for cold water piping, seal joints, seams, and
penetrations in insulation at hangers, supports, anchors, and other projections with
vapor-barrier mastic.

1. Install insulation continuously through hangers.
2. For insulation application with vapor barriers, 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.
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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.
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 as recommended by insulation material
manufacturer to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to duct and 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.

3.4 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated):  Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation
continuously through penetrations of fire-rated walls and partitions.  Seal around
insulation with fire rated caulking or sealant.

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:
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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 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. 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, vessels, and equipment.  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
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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.

3.6 CALCIUM SILICATE INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and
tighten bands without deforming insulation materials.

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.
Secure inner layer with wire spaced at 12-inch intervals.  Secure outer layer with
stainless-steel bands at 12-inch intervals.

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.
When cement is dry, apply flood coat of lagging adhesive and press on one layer
of glass cloth or tape.  Overlap edges at least 1 inch.  Apply finish coat of lagging
adhesive over glass cloth or tape.  Thin finish coat to achieve smooth, uniform
finish.

B. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe
insulation when available.  Secure according to manufacturer's written
instructions.

2. When preformed insulation sections of insulation are not available, install mitered
sections of calcium silicate insulation.  Secure insulation materials with wire or
bands.

3. Finish fittings insulation same as pipe insulation.

C. Insulation Installation on Valves and Pipe Specialties:

1. Install mitered segments of calcium silicate insulation to valve body.  Arrange
insulation to permit access to packing and to allow valve operation without
disturbing insulation.

2. Install insulation to flanges as specified for flange insulation application.
3. Finish valve and specialty insulation same as pipe insulation.

3.7 MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:
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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 but 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.

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 QUALITY CONTROL

A. Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Engineer, 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, two locations of threaded strainers, and
three locations of threaded valves for each pipe service defined in the "Piping
Insulation Schedule, General" Article.
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B. All insulation applications will be considered defective Work if sample inspection
reveals noncompliance with requirements.

3.9 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. Compressed air piping.

3.10 INDOOR PIPING INSULATION SCHEDULE

A. Minimum Pipe Insulation Thickness from ANSI/ASHRAE/IESNA Standard 90.1-2004

Insulation Conductivity NominalFluid Design
Operating

Temp. Range
( F)

Conductivity
Btu in./(h ft2 F)

Mean
Rating

Temp. F
<1 1 to <1-1/2 1-1/2 to <4 4 to <8 8

Heating Systems (Steam, Steam Condensate, and Hot Water)

>350 0.32-0.34 250 2.5 3.0 3.0 4.0 4.0
251-350 0.29-0.32 200 1.5 2.5 3.0 3.0 3.0
201-250 0.27-0.30 150 1.5 1.5 2.0 2.0 2.0
141-200 0.25-0.29 125 1.0 1.0 1.0 1.5 1.5
105-140 0.22-0.28 100 0.5 0.5 1.0 1.0 1.0

Domestic and Service Hot Water Systems

105+ 0.22-0.28 100 0.5 0.5 1.0 1.0 1.0

Cooling Systems (Chilled Water, Brine, and Refrigerant)

40-60 0.22-0.28 100 0.5 0.5 1.0 1.0 1.0
<40 0.22-0.28 100 0.5 1.0 1.0 1.0 1.5

END OF SECTION 15083
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SECTION 15112 - GENERAL-DUTY VALVES FOR HVAC AND PLUMBING PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following general-duty valves:

1. Copper-alloy ball valves.
2. Bronze check valves.

B. Related Sections include the following:

1. Division 15 piping Sections for specialty valves applicable to those Sections only.

1.3 DEFINITIONS

A. The following are standard abbreviations for valves:

1. CWP:  Cold working pressure.
2. EPDM:  Ethylene-propylene-diene terpolymer rubber.
3. PTFE:  Polytetrafluoroethylene plastic.
4. SWP:  Steam working pressure.
5. TFE:  Tetrafluoroethylene plastic.

1.4 SUBMITTALS

A. Product Data:  For each type of valve indicated.  Include body, seating, and trim
materials; valve design; pressure and temperature classifications; end connections;
arrangement; dimensions; and required clearances.

1.5 QUALITY ASSURANCE

A. ASME Compliance:  ASME B31.9 for building services piping valves.

B. NSF Compliance:  NSF 61 for valve materials for potable-water service.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping as follows:
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1. Protect internal parts against rust and corrosion.
2. Protect threads.
3. Set ball valves open to minimize exposure of functional surfaces.
4. Block check valves in either closed or open position.

B. Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew-point temperature.

If outdoor storage is necessary, store valves off the ground in watertight
enclosures.

PART 2 - PRODUCTS

2.1 VALVES, GENERAL

A. Refer to Part 3 "Valve Applications" Article for applications of valves.

B. Bronze Valves:  NPS 2 and smaller with threaded ends, unless otherwise indicated.

C. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for
system pressures and temperatures.

D. Valve Sizes:  Same as upstream pipe, unless otherwise indicated.

E. Valve Actuators:

1. Lever Handle:  For quarter-turn valves.

F. Extended Valve Stems:  On insulated valves.

G. Valve Drain Connections:  MSS SP-45.

2.2 COPPER-ALLOY BALL VALVES

A. Manufacturers:

1. Two-Piece, Copper-Alloy Ball Valves:

a. Kitz Corporation of America - Model AKSZA code #58 threaded or equal
by:

b. Conbraco Industries, Inc.; Apollo Div.
c. NIBCO INC.
d. Milwaukee Valve Company.
e. Watts Industries, Inc.; Water Products Div.
f. Hammond Valve.
g. Crane Co.; Crane Valve Group; Crane Valves.
h. Prior approved equal.
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B. Copper-Alloy Ball Valves, General:  MSS SP-110.

C. Two-Piece, Copper-Alloy Ball Valves:  Brass or bronze body with full-port, chrome-
plated and vented bronze ball with blow-out proof stem; PTFE or TFE seats; and 600-
psig minimum CWP rating and blowout-proof stem.

2.3 BRONZE CHECK VALVES

A. Manufacturers:

1. Type 4, Bronze, Swing Check Valves with Nonmetallic Disc:

a. NIBCO INC - Model T-433-Y, Calss 150, Swing or approved equal by:
b. Walworth Co.
c. Watts Industries, Inc.; Water Products Div.
d. Crane Co.; Crane Valve Group; Crane Valves.
e. Crane Co.; Crane Valve Group; Jenkins Valves.
f. Crane Co.; Crane Valve Group; Stockham Div.
g. Milwaukee Valve Company.

B. Bronze Check Valves, General:  MSS SP-80.

C. Type 4, Class 150, Bronze, Swing Check Valve:  Bronze body with nonmetallic disc
and bronze seat.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine piping system for compliance with requirements for installation tolerances and
other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been
corrected.

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

C. Operate valves in positions from fully open to fully closed.  Examine guides and seats
made accessible by such operations.

D. Examine threads on valve and mating pipe for form and cleanliness.

E. Do not attempt to repair defective valves; replace with new valves.
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3.2 VALVE APPLICATIONS

A. Refer to piping Sections and drawings for specific valve applications.  If valve
applications are not indicated, use the following:

1. Shutoff Service:  Ball valves.
2. Throttling Service:  Ball valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types
of valves with higher SWP class or CWP ratings may be substituted.

C. High-Pressure Steam Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 and Smaller:  Two-piece, 600-psig CWP rating, copper alloy,
full port.

D. Steam Condensate Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 and Smaller:  Two-piece, 600-psig CWP rating, copper alloy,
full port.

2. Swing Check Valves, NPS 2 and Smaller:  Type 4, Class 150, bronze.

E. Compressed-Air Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 and Smaller:  Two-piece, 400-psig CWP rating, copper alloy,
full port.

F. Domestic Water Piping:  Use the following types of valves:

1. Ball Valves, NPS 2 and Smaller:  Two-piece, 600-psig CWP rating, copper alloy,
full port.

2. Swing Check Valves, NPS 2 and Smaller:  Type 4, Class 150, bronze.

G. Select valves, except wafer and flangeless types, with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends.
2. For Steel Piping, NPS 2 and Smaller:  Threaded ends.

3.3 VALVE INSTALLATION

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings
indicate general arrangement of piping, fittings, and specialties.

B. Install valves with unions at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

C. Locate valves for easy access and provide separate support where necessary.

D. Install valves in horizontal piping with stem at or above center of pipe.

E. Install valves in position to allow full stem movement.
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F. Install check valves for proper direction of flow and as follows:

1. Swing Check Valves:  In horizontal position with hinge pin level.

3.4 JOINT CONSTRUCTION

A. Refer to Division 15 Section "Common Work Results for HVAC" for basic piping joint
construction.

3.5 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing.  Replace valves if persistent leaking
occurs.

END OF SECTION 15112
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SECTION 15124 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal-bellows packless expansion joints.
2. Alignment guides and anchors.

1.3 PERFORMANCE REQUIREMENTS

A. Compatibility:  Products shall be suitable for piping service fluids, materials, working
pressures, and temperatures.

B. Capability:  Products to absorb 200 percent of maximum axial movement between
anchors.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Delegated-Design Submittal:  For each anchor and alignment guide 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. Design Calculations:  Calculate requirements for thermal expansion of piping
systems and for selecting and designing expansion joints, loops, and swing
connections.

2. Anchor Details:  Detail fabrication of each anchor indicated.  Show dimensions
and methods of assembly and attachment to building structure.

3. Alignment Guide Details:  Detail field assembly and attachment to building
structure.

4. Schedule:  Indicate type, manufacturer's number, size, material, pressure rating,
end connections, and location for each expansion joint.

C. Welding certificates.

D. Product Certificates:  For each type of expansion joint, from manufacturer.
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E. Maintenance Data:  For expansion joints to include in maintenance manuals.

1.5 QUALITY ASSURANCE

A. Welding Qualifications:  Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. ASME Boiler and Pressure Vessel Code:  Section IX.

B. Metal-Bellows Packless Expansion Joints:

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

a. Hyspan Precision Products, Inc.
b. Flex-Hose Co., Inc.
c. Flo Fab inc.
d. Metraflex, Inc.
e. Prior approved equal.

1.6 EXPANSION JOINTS:

A. Expansion joints shall be externally pressurized guided expansion joints.

B. Joints shall be rated for 300 psi.

C. Materials of Construction:

1. Inner pipe and housing – ASTM A-53 GRB
2. Laminated Bellows – ASTM A-240 T304 or T321
3. Flange and Rings – ASTM A-36

D. Joints shall be suitable and rated for steam and condensate piping of temperature and
pressure as shown on drawings.

E. Use single or dual style joints as indicated in drawings.

F. Options:

1. Provide with vent ports.
2. Provide full thrust anchor base for single configuration joints.

G. Unit shall be delivered to project site complete and ready to install.

1.7 ALIGNMENT GUIDES AND ANCHORS

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

a. Hyspan Precision Products, Inc.
b. Flex-Hose Co., Inc.
c. Metraflex, Inc.
d. Prior approved equal.

2. Description:  Steel, factory-fabricated alignment guide, with bolted two-section
outer cylinder and base for attaching to structure; with two-section guiding spider
for bolting to pipe.

B. Anchor Materials:

1. Steel Shapes and Plates:  ASTM A 36/A 36M.
2. Bolts and Nuts:  ASME B18.10 or ASTM A 183, steel hex head.
3. Washers:  ASTM F 844, steel, plain, flat washers.
4. Mechanical Fasteners:  Insert-wedge-type stud with expansion plug anchor for

use in hardened portland cement concrete, with tension and shear capacities
appropriate for application.

a. Stud:  Threaded, zinc-coated carbon steel.
b. Expansion Plug:  Zinc-coated steel.
c. Washer and Nut:  Zinc-coated steel.

5. Chemical Fasteners:  Insert-type-stud, bonding-system anchor for use with
hardened portland cement concrete, with tension and shear capacities
appropriate for application.

a. Bonding Material:  ASTM C 881/C 881M, Type IV, Grade 3, two-
component epoxy resin suitable for surface temperature of hardened
concrete where fastener is to be installed.

b. Stud:  ASTM A 307, zinc-coated carbon steel with continuous thread on
stud unless otherwise indicated.

c. Washer and Nut:  Zinc-coated steel.

PART 2 - EXECUTION

2.1 EXPANSION-JOINT INSTALLATION

A. Install expansion joints of sizes matching sizes of piping in which they are installed.

B. Install metal-bellows expansion joints according to EJMA's "Standards of the
Expansion Joint Manufacturers Association, Inc."

2.2 ALIGNMENT-GUIDE AND ANCHOR INSTALLATION

A. Install alignment guides to guide expansion and to avoid end-loading and torsional
stress. Per manufacturers recommendations.
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B. Install two guide(s) on each side of pipe expansion fittings and loops.  Install guides
nearest to expansion joint not more than four pipe diameters from expansion joint,
unless recommended otherwise by manufacturer.

C. Attach guides to pipe and secure guides to building structure.

D. Install anchors at locations to prevent stresses from exceeding those permitted by
ASME B31.9 and to prevent transfer of loading and stresses to connected equipment.

E. Anchor Attachments:

1. Anchor Attachment to Steel Pipe:  Attach by welding.  Comply with ASME B31.9
and ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing
Qualifications."

2. Anchor Attachment to Copper Tubing:  Attach with pipe hangers.  Use MSS SP-
69, Type 24, U-bolts bolted to anchor.

F. Fabricate and install steel anchors by welding steel shapes, plates, and bars.  Comply
with ASME B31.9 and AWS D1.1/D1.1M.

1. Anchor Attachment to Steel Structural Members:  Attach by welding.
2. Anchor Attachment to Concrete Structural Members:  Attach by fasteners.

Follow fastener manufacturer's written instructions.

G. Use grout to form flat bearing surfaces for guides and anchors attached to concrete.

END OF SECTION 15124
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SECTION 15140 - 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Aboveground domestic water pipes, tubes, fittings, and specialties inside the
building for fire protection to dryers.

2. Flexible connectors.
3. Escutcheons.
4. Connection to existing piping.

1.3 PERFORMANCE REQUIREMENTS

A. Seismic Performance:  Domestic water piping and support and installation shall
withstand effects of earthquake motions determined according to 2003 IBC.

1.4 SUBMITTALS

A. Product Data:  For the following products:

1. Specialty valves.
2. Dielectric fittings.
3. Flexible connectors.
4. Backflow preventers and vacuum breakers.
5. Escutcheons.
6. Water penetration systems.

B. Water Samples:  Specified in "Cleaning" Article.

1.5 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 61 for potable domestic water piping and components.
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1.6 PROJECT CONDITIONS

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary water service according to requirements
indicated:

1. Notify Owner no fewer than 72 hours in advance of proposed interruption of
water service.

2. Do not proceed with interruption of water service without Owner's written
permission.

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.

2.2 COPPER TUBE AND FITTINGS

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper.

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings.
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure

fittings.
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends.
4. 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.

2.3 PIPING JOINING MATERIALS

A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux
according to ASTM B 813.

B. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for
general-duty brazing unless otherwise indicated.

2.4 DIELECTRIC FITTINGS

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous
material body with separating nonconductive insulating material suitable for system
fluid, pressure, and temperature.

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

a. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
b. Zurn Plumbing Products Group; Wilkins Water Control Products.
c. Hart Industries International, Inc.
d. EPCO Sales, Inc.
e. Capitol Manufacturing Company.
f. Prior approved equal.

2. Description:

a. Pressure Rating:  150 psig at 180 deg F.
b. End Connections:  Solder-joint copper alloy and threaded ferrous.

2.5 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. Flex Pression, Ltd.
4. Flex-Weld, Inc.
5. Hyspan Precision Products, Inc.
6. Mercer Rubber Co.
7. Metraflex, Inc.
8. Proco Products, Inc.
9. Tozen Corporation.
10. Unaflex, Inc.
11. Universal Metal Hose; a Hyspan company
12. Prior approved equal.

B. Use hose for connection between copper tubing and dryers.

2.6 ESCUTCHEONS

A. General:  Manufactured ceiling and wall escutcheons.

B. One Piece, Cast Brass:  Polished, chrome-plated finish with setscrews.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. Drawing plans and schematics indicate general location and arrangement of existing
and new domestic water piping.
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B. Install shutoff valves where indicated.

C. Install water piping level without pitch and plumb.

D. Install new piping indicated at right angles and 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, and coordinate with other services occupying that space.

F. Install piping adjacent to equipment and specialties to allow service and maintenance.

G. Install piping to permit valve servicing.

H. Install nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than system pressure rating used in applications below unless otherwise
indicated.

I. Install piping free of sags and bends.

J. Install fittings for changes in direction and branch connections.

K. Install unions in copper tubing at final connection to each dryer connection.

3.2 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

B. Remove scale, slag, dirt, and debris from inside and outside of 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:  Join copper tube and fittings according to CDA's "Copper Tube
Handbook," "Brazed Joints" Chapter.

E. Soldered Joints:  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. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials
of both piping systems.
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3.3 VALVE INSTALLATION

A. General-Duty Valves:  Comply with requirements in Division 15 Section "General-Duty
Valves for Plumbing Piping" for valve installations.

B. Install valves where shown on drawings.

3.4 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 unions.

3.5 FLEXIBLE CONNECTOR INSTALLATION

A. Install hose between dryer connection and copper tubing.  See drawings.

3.6 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements in Division 15 Section "Hangers and Supports for Plumbing
Piping and Equipment" for pipe hanger and support products and installation.

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. Support vertical piping and tubing at base.

C. 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.

D. Install supports for vertical copper tubing every 10 feet.

E. Support piping and tubing not listed in this article according to MSS SP-69 and
manufacturer's written instructions.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to dryers to allow service and maintenance.

C. Connect new water piping to existing piping with shutoff ball valve; extend and connect
to the following:
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1. Dryers:  Cold-water supply piping as indicated, but not smaller than dryer
connections.  Provide shutoff valve and union for each connection.

3.8 ESCUTCHEON INSTALLATION

A. Install escutcheons for penetrations of walls and ceilings.

B. Escutcheons for New Piping:

1. Piping with Fitting Protruding from Wall:  One piece, deep pattern.

3.9 IDENTIFICATION

A. Identify system components.  Comply with requirements in Division 15 Section
"Identification for Piping " for identification materials and installation.

3.10 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and
approved.

C. Piping Tests:

1. Fill domestic water piping.  Check components to determine that they are not air
bound and that piping is full of water.

2. 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.

3. 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.

4. Cap and subject piping to static water pressure of 100 psig, without exceeding
pressure rating of piping system materials.  Isolate test source and allow to stand
for four hours.  Leaks and loss in test pressure constitute defects that must be
repaired.

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 for corrective action required.

D. Domestic water piping will be considered defective if it does not pass tests and
inspections.

E. Prepare test and inspection reports.
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3.11 CLEANING

A. Clean and disinfect 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 and disinfecting 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.

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. Submit water samples in sterile bottles to testing lab.  Repeat procedures if
biological examination shows contamination.

3.12 PIPING SCHEDULE

A. Unions may be used for aboveground piping joints unless otherwise indicated.

B. 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:

1. Shutoff Duty:  Use ball valves for piping NPS 2 and smaller.
2. Throttling Duty:  Use ball valves for piping NPS 2 and smaller.

B. Use check valves to maintain correct direction of domestic water flow to dryers.

END OF SECTION 15140
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SECTION 15182 - STEAM AND CONDENSATE PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following for HP steam and condensate piping:

1. Pipe and fittings.
2. Strainers.
3. Steam traps.
4. Thermostatic air vents and vacuum breakers.

1.3 DEFINITIONS

A. HP Systems:  High-pressure piping operating at more than 15 psig as required by
ASME B31.1.

B. LP Systems:  Low-pressure piping operating at 15 psig or less as required by
ASME B31.9.

1.4 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum
working pressures and temperatures:

1. HP Steam Piping:  125 psig
2. Condensate Piping:  30 psig at 250 deg F.
3. Air-Vent and Vacuum-Breaker Piping:  Equal to pressure of the piping system to

which it is attached.

1.5 SUBMITTALS

A. Product Data:  For each type of the following:

1. Steam trap.
2. Air vent and vacuum breaker.

B. Qualification Data:  For Installer.



Utah State Development Center September 2008
Dryer Relocation

STEAM AND CONDENSATE PIPING 15182 - 2

C. Operation and Maintenance Data:  For valves, steam traps, air vents and vacuum
breakers to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 STEEL PIPE AND FITTINGS

A. Steel Pipe:  ASTM A 53/A 53M, black steel, plain ends, Type, Grade, and Schedule as
indicated in Part 3 piping applications articles.

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125, 150, and 300 as indicated in
Part 3 piping applications articles.

C. Malleable-Iron Threaded Fittings:  ASME B16.3; Classes 150 and 300 as indicated in
Part 3 piping applications articles.

D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in
Part 3 piping applications articles.

E. Cast-Iron Threaded Flanges and Flanged Fittings:  ASME B16.1, Classes 125 and 250
as indicated in Part 3 piping applications articles; raised ground face, and bolt holes
spot faced.

F. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.

G. Wrought-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and
gaskets of the following material group, end connections, and facings:

1. Material Group:  1.1.
2. End Connections:  Butt welding.
3. Facings:  Raised face.

H. Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M, black steel of same
Type, Grade, and Schedule as pipe in which installed.

2.2 JOINING MATERIALS

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness
unless thickness or specific material is indicated.

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze
flanges.

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.
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2.3 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded
end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.

C. 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 Industries, International Inc.
d. Watts Water Technologies, Inc.
e. Zurn Plumbing Products Group.
f. Prior approved equal.

2.4 VALVES

A. Check and Ball Valves:  Comply with requirements specified in Division 15 Section
"Valves."

2.5 STRAINERS

A. 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 strainers NPS 2 and smaller.
3. Strainer Screen:  Stainless-steel, 20 mesh strainer, and perforated stainless-steel

basket with 50 percent free area.
4. Tapped blowoff plug.
5. CWP Rating:  250-psig working steam pressure.

2.6 STEAM TRAPS

A. Float and Thermostatic Traps:

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

a. Armstrong International, Inc.
b. Spirax Sarco, Inc.
c. Barnes & Jones, Inc.
d. Hoffman Specialty; Division of ITT Industries.
e. Sterling.
f. Prior approved equal.
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2. Body and Bolted Cap:  ASTM A 126, cast iron.
3. End Connections:  Threaded.
4. Float Mechanism:  Replaceable, stainless steel.
5. Head and Seat:  Hardened stainless steel.
6. Trap Type:  Balanced pressure.
7. Thermostatic Bellows:  Stainless steel or monel.
8. Thermostatic air vent capable of withstanding 45 deg F of superheat and

resisting water hammer without sustaining damage.
9. Vacuum Breaker:  Thermostatic with phosphor bronze bellows, and stainless

steel cage, valve, and seat.
10. Maximum Operating Pressure:  125 psig.

B. Inverted Bucket Traps:

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

a. Armstrong International, Inc.
b. Spirax Sarco, Inc.
c. Barnes & Jones, Inc.
d. Hoffman Specialty; Division of ITT Industries.
e. Sterling.
f. Prior approved equal.

2. Body and Cap:  Cast iron.
3. End Connections:  Threaded.
4. Head and Seat:  Stainless steel.
5. Valve Retainer, Lever, and Guide Pin Assembly:  Stainless steel.
6. Bucket:  Brass or stainless steel.
7. Strainer:  Integral stainless-steel inlet strainer within the trap body.
8. Air Vent:  Stainless-steel thermostatic vent.
9. Pressure Rating:  250 psig.

2.7 THERMOSTATIC AIR VENTS AND VACUUM BREAKERS

A. Thermostatic Air Vents:

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

a. Armstrong International, Inc.
b. Spirax Sarco, Inc.
c. Barnes & Jones, Inc.
d. Hoffman Specialty; Division of ITT Industries.
e. Sterling.
f. Prior approved equal.

2. Body:  Cast iron, bronze or stainless steel.
3. End Connections:  Threaded.
4. Float, Valve, and Seat:  Stainless steel.
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5. Thermostatic Element:  Phosphor bronze bellows in a stainless-steel cage.
6. Pressure Rating:  125 psig.
7. Maximum Temperature Rating:  350 deg F.

B. Vacuum Breakers:

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

a. Armstrong International, Inc.
b. Spirax Sarco, Inc.
c. Hoffman Specialty; Division of ITT Industries.
d. Johnson Corporation (The).
e. Prior approved equal.

2. Body:  Cast iron, bronze, or stainless steel.
3. End Connections:  Threaded.
4. Sealing Ball, Retainer, Spring, and Screen:  Stainless steel.
5. O-ring Seal:  EPR.
6. Pressure Rating:  125 psig.
7. Maximum Temperature Rating:  350 deg F.

PART 3 - EXECUTION

3.1 HP STEAM PIPING APPLICATIONS

A. HP Steam Piping, NPS 2 and Smaller:  Schedule 80, Type S, Grade B, steel pipe;
Class 125 cast-iron fittings; and threaded joints.

B. Condensate piping above grade, NPS 2 and smaller, shall be the following:

1. Schedule 80, Type S, Grade B, steel pipe; Class 125 cast-iron fittings; and
threaded joints.

3.2 ANCILLARY PIPING APPLICATIONS

A. Air-Vent Piping:

1. Inlet:  Same as service where installed.
2. Outlet:  Type K annealed-temper copper tubing with soldered or flared joints.

B. Vacuum-Breaker Piping:  Outlet, same as service where installed.

3.3 VALVE APPLICATIONS

A. Install shutoff duty valves at branch connections to steam supply mains, at steam
supply connections to equipment, at the inlet and outlet of steam traps, and where
shown on the drawings.
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3.4 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems.  Install piping as indicated unless deviations to layout are required due
to existing obstructions, etc.

B. Install piping at right angles and parallel to building walls.  Diagonal runs are prohibited
unless specifically indicated otherwise.

C. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

D. Install piping to permit valve servicing.

E. Install piping free of sags and bends.

F. Install fittings for changes in direction and branch connections.

G. Install piping to allow application of insulation.

H. Select system components with pressure rating equal to or greater than system
operating pressure.

I. Install groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

J. Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4
threaded nipple with cap, at low points in piping system mains and elsewhere as
required for system drainage.

K. Install steam supply piping at a minimum uniform grade of 0.2 percent downward in
direction of steam flow.

L. Install condensate return piping at a minimum uniform grade of 0.4 percent downward
in direction of condensate flow.

M. Reduce pipe sizes using eccentric reducer fitting installed with level side down.

N. Install branch connections to mains with the branch connected to top of main pipe.

O. Install valves according to Division 15 Section "Valves."

P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

Q. Install strainers on supply side of traps and elsewhere as indicated.  Match size of
strainer blowoff connection for strainers smaller than NPS 2.

R. Identify piping as specified in Division 15 Section "Mechanical Identification."

S. Install drip legs at low points and natural drainage points such as ends of mains and
bottoms of risers.
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1. Size drip legs same size as main.

3.5 STEAM-TRAP INSTALLATION

A. Install steam traps in accessible locations as close as possible to connected
equipment.

B. Install full-port ball valve, strainer, and union upstream from trap; install union, check
valve, and full-port ball valve downstream from trap unless otherwise indicated.

3.6 HANGERS AND SUPPORTS

A. Install hangers and supports according to Division 15 Section "Hangers and Supports."
Comply with requirements below for maximum spacing.

B. Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet
long.

C. Install hangers with the following maximum spacing and minimum rod sizes:

1. NPS 3/4:  Maximum span, 9 feet; minimum rod size, 1/4 inch.
2. NPS 1:  Maximum span, 9 feet; minimum rod size, 1/4 inch.
3. NPS 1-1/2:  Maximum span, 12 feet; minimum rod size, 3/8 inch.

3.7 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D. 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.

E. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for
service application.  Install gasket concentrically positioned.  Use suitable lubricants on
bolt threads.



Utah State Development Center September 2008
Dryer Relocation

STEAM AND CONDENSATE PIPING 15182 - 8

3.8 TERMINAL EQUIPMENT CONNECTIONS

A. Size for supply and return piping connections shall be the same as or larger than
equipment connections.

B. Install traps and control valves in accessible locations close to connected equipment.

C. Install vacuum breakers close to dryer inlet connection.

D. Install a drip leg at dryer outlet.

3.9 FIELD QUALITY CONTROL

A. Prepare steam and condensate piping according to ASME B31.9, "Building Services
Piping," and as follows:

1. Leave joints uninsulated and exposed for examination during test.
2. Flush system with clean water.  Clean strainers.
3. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure

shall be capable of sealing against test pressure without damage to valve.

B. Perform the following tests on steam and condensate piping:

1. Use ambient temperature water as a testing medium.
2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times

the working pressure.  Test pressure shall not exceed maximum pressure for any
valve or other component in system under test.  Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified
minimum yield strength.

3. After hydrostatic test pressure has been applied for at least two hours, examine
piping, joints, and connections for leakage.  Eliminate leaks by tightening,
repairing, or replacing components, and repeat hydrostatic test until there are no
leaks.

C. Prepare written report of testing.

END OF SECTION 15182
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SECTION 15211 - GENERAL-SERVICE COMPRESSED-AIR PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes piping and related specialties for extending the existing
compressed air piping to the existing relocated dryers.

1.3 DEFINITIONS

A. ABS:  Acrylonitrile-butadiene-styrene plastic.

B. CR:  Chlorosulfonated polyethylene synthetic rubber.

C. EPDM:  Ethylene-propylene-diene terpolymer rubber.

D. HDPE:  High-density polyethylene plastic.

E. NBR:  Acrylonitrile-butadiene rubber.

F. PE:  Polyethylene plastic.

G. PVC:  Polyvinyl chloride plastic.

H. Low-Pressure Compressed-Air Piping:  System of compressed-air piping and
specialties operating at pressures of 150 psig or less.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Flexible pipe connectors.
2. Lubricators.  Include rated capacities and operating characteristics.
3. Hose assemblies.

B. Operation and Maintenance Data:  For general-service compressed-air piping
specialties to include in operation and maintenance manuals.
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1.5 QUALITY ASSURANCE

A. ASME Compliance:

1. Comply with ASME B31.9, "Building Services Piping," for low-pressure
compressed-air piping.

1.6 PROJECT CONDITIONS

A. Interruption of Existing Compressed-Air Service:  Do not interrupt compressed-air
service to facilities occupied by Owner or others unless permitted under the following
conditions and then only after arranging to provide temporary compressed-air service
according to requirements indicated:

1. Notify Owner no fewer than 72 hours in advance of proposed interruption of
compressed-air service.

2. Do not proceed with interruption of compressed-air service without Owner's
written permission.

PART 2 - PRODUCTS

2.1 PIPES, TUBES, AND FITTINGS

A. Schedule 40, Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B, black or hot-dip
zinc coated with ends threaded according to ASME B1.20.1.

1. Steel Nipples:  ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106,
Schedule 40, galvanized seamless steel pipe.  Include ends matching joining
method.

2. Malleable-Iron Fittings:  ASME B16.3, Class 150 or 300, threaded.
3. Malleable-Iron Unions:  ASME B16.39, Class 150 or 300, threaded.

B. Copper Tube:  ASTM B 88, Type K seamless, drawn-temper, water tube.

1. Wrought-Copper Fittings:  ASME B16.22, solder-joint pressure type or MSS SP-
73, wrought copper with dimensions for brazed joints.

2. Copper Unions:  ASME B16.22 or MSS SP-123.

2.2 JOINING MATERIALS

A. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux
according to ASTM B 813.

B. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for
general-duty brazing, unless otherwise indicated.
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2.3 VALVES

A. Ball Valves:  Comply with requirements in Division 15 Section "Valves."

2.4 DIELECTRIC FITTINGS

A. General Requirements for Dielectric Fittings:  Combination fitting of copper alloy and
ferrous materials with insulating material; suitable for system fluid, pressure, and
temperature.  Include threaded and solder-joint connections that match piping system
materials.

B. Dielectric Unions:  Factory-fabricated union assembly, for 250-psig minimum working
pressure.

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

a. Watts Water Technologies, Inc.; Water Products Div.
b. Zurn Plumbing Products Group; Wilkins Div.
c. Capitol Manufacturing Company.
d. EPCO Sales, Inc.
e. Hart Industries International, Inc.
f. Prior approved equal.

2.5 FLEXIBLE PIPE CONNECTORS

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

1. Hyspan Precision Products, Inc.
2. Metraflex, Inc.
3. Flex-Hose Co., Inc.
4. Universal Metal Hose; a Hyspan Company
5. Mercer Rubber Co.
6. Prior approved equal.

B. Bronze-Hose Flexible Pipe Connectors:  Corrugated-bronze tubing with bronze wire-
braid covering and ends brazed to inner tubing.

1. Working-Pressure Rating:  250 psig minimum.
2. End Connections, NPS 2 and Smaller:  Threaded copper pipe or plain-end

copper tube.

C. Stainless-Steel-Hose Flexible Pipe Connectors:  Corrugated-stainless-steel tubing with
stainless-steel wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating:  250 psig minimum.
2. End Connections, NPS 2 and Smaller:  Threaded steel pipe nipple.
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2.6 ESCUTCHEONS

A. General Requirements:  Manufactured wall and ceiling escutcheons with ID to closely
fit around pipe and tube and OD that completely covers opening.

B. One-Piece, Cast-Brass Escutcheons:  With set screw.

1. Finish:  Polished chrome-plated.

2.7 HOSE ASSEMBLIES

A. Description:  Compatible hose, clamps, couplings, and splicers suitable for
compressed-air service, of nominal diameter indicated, and rated for 300-psig
minimum working pressure, unless otherwise indicated.

1. Hose:  Reinforced double-wire-braid, CR-covered hose for compressed-air
service.

2. Hose Clamps:  Stainless-steel clamps or bands.
3. Hose Couplings:  Two-piece, straight-through, threaded brass or stainless-steel

O-ring or gasket-seal swivel coupling with barbed ends for connecting two
sections of hose.

4. Hose Splicers:  One-piece, straight-through brass or stainless-steel fitting with
barbed ends for connecting two sections of hose.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Compressed-Air Piping between existing compressed air piping and relocated dryers:
Use the following piping materials:

1. NPS 2 and Smaller:  Schedule 40, black or galvanized-steel pipe; threaded,
malleable-iron fittings; and threaded joints.

2. NPS 2 and Smaller:  Type K, copper tube; wrought-copper fittings; and brazed
joints.

B. Drain Piping:  Use the following piping materials:

1. NPS 2 and Smaller:  Type L copper tube; wrought-copper fittings; and brazed or
soldered joints.

3.2 VALVE APPLICATIONS

A. General-Duty Valves:  Comply with requirements in Division 15 Section "Valves" for
metal general-duty valves.  Use metal valves, unless otherwise indicated.

1. Metal General-Duty Valves:  Use valve types specified in "Valve Applications"
Article in Division 15 Section "Valves" according to the following:



Utah State Development Center September 2008
Dryer Relocation

GENERAL-SERVICE COMPRESSED-AIR PIPING 15211 - 5

a. High-Pressure Compressed Air:  Valve types specified for medium-
pressure compressed air.

b. Equipment Isolation NPS 2 and Smaller:  Safety-exhaust, copper-alloy ball
valve with exhaust vent and pressure rating at least as great as piping
system operating pressure.

3.3 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
compressed-air piping. Install piping as indicated unless deviations to layout or
obstructions are encountered.

B. Install piping at right angles and parallel to building walls.  Diagonal runs are prohibited,
unless otherwise indicated.

C. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal and to coordinate with other services occupying that space.

D. Install piping adjacent to equipment and machines to allow service and maintenance.

E. Install air and drain piping with 1 percent slope downward in direction of flow.

F. Install nipples, flanges, unions, special fittings, and valves with pressure ratings same
as or higher than system pressure rating, unless otherwise indicated.

G. Install eccentric reducers where compressed-air piping is reduced in direction of flow,
with bottoms of both pipes and reducer fitting flush.

H. Install branch connections to compressed-air mains from top of main.  Provide drain
leg and drain trap at end of each main and branch and at low points.

I. Install piping to permit valve servicing.

J. Install piping free of sags and bends.

K. Install fittings for changes in direction and branch connections.

3.4 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. 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.
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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. Brazed Joints for Copper Tubing:  Join according to AWS's "Brazing Handbook," "Pipe
and Tube" Chapter.

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated,
to tube end.  Join according to ASTM B 828 or CDA's "Copper Tube Handbook."

F. Dissimilar Metal Piping Material Joints:  Use dielectric fittings.

3.5 VALVE INSTALLATION

A. General-Duty Valves:  Comply with requirements in Division 15 Section "Valves."

B. Install shutoff valve at inlet to each automatic drain valve, filter, pressure regulator, and
dryers.

3.6 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B. NPS 2 and Smaller:  Use dielectric unions.

3.7 FLEXIBLE PIPE CONNECTOR INSTALLATION

A. Install flexible pipe connectors at connection to dryers.

B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing.

C. Install stainless-steel-hose flexible pipe connectors in steel compressed-air piping.

3.8 SPECIALTY INSTALLATION

A. Install air-line pressure regulators in branch piping to dryer.

B. Install hose assemblies at hose connections.

3.9 CONNECTIONS

A. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to dryer.
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3.10 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements in Division 15 Section "Hangers and Supports" for pipe
hanger and support devices.

B. Vertical Piping:  MSS Type 8 or 42, clamps.

C. Individual, Straight, Horizontal Piping Runs:

1. 100 Feet or Less:  MSS Type 1, adjustable, steel clevis hangers.

D. Support horizontal piping within 12 inches of each fitting and coupling.

E. Install hangers for Schedule 40, steel piping with the following maximum horizontal
spacing and minimum rod diameters:

1. NPS 1/4 to NPS 1/2:  96 inches with 3/8-inch rod.
2. NPS 3/4 to NPS 1-1/4:  84 inches with 3/8-inch rod.

F. Install supports for vertical, Schedule 40, steel piping every 15 feet.

G. Install hangers for copper tubing with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 1/4:  60 inches with 3/8-inch rod.
2. NPS 3/8 and NPS 1/2:  72 inches with 3/8-inch rod.
3. NPS 3/4:  84 inches with 3/8-inch rod.
4. NPS 1:  96 inches with 3/8-inch rod.
5. NPS 1-1/4:  108 inches with 3/8-inch rod.
6. NPS 1-1/2:  10 feet with 3/8-inch rod.

H. Install supports for vertical copper tubing every 10 feet.

3.11 LABELING AND IDENTIFICATION

A. Install identifying labels and devices for general-service compressed-air piping, valves,
and specialties.  Comply with requirements in Division 15 Section "Mechanical
Identification."

3.12 FIELD QUALITY CONTROL

A. Perform field tests and inspections.

B. Tests and Inspections:

1. Piping Leak Tests for Metal Compressed-Air Piping:  Test new and modified
parts of existing piping.  Cap and fill general-service compressed-air piping with
oil-free dry air or gaseous nitrogen to pressure of 50 psig above system
operating pressure, but not less than 150 psig.  Isolate test source and let stand
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for four hours to equalize temperature.  Refill system, if required, to test pressure;
hold for two hours with no drop in pressure.

2. Repair leaks and retest until no leaks exist.

C. Prepare test reports.

END OF SECTION 15211
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SECTION 15300 - FIRE SPRINKLER SYSTEM - PERFORMANCE SPECIFICATION

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Fire sprinkler contractor shall provide modifications to the existing fire sprinkler system
per the requirements of this performance specification, including design, submittals, and
shop drawings by a NICET level 4 certified designer.

B. Remodeled areas of existing building shall have the existing fire sprinkler system
extended and modified to provide protection as necessary.  Work includes, but is not
limited to:

1. Design, drawings, and, if necessary, hydraulic calculations.
2. Materials, equipment, and devices.

a. Pipe, fittings, hangers, seismic braces.
b. Sprinklers, escutcheons, signs.
c. All other materials required for complete installation.

3. Fabrication, installation, and testing.
4. Permits, fees, and documentation.

1.2 RELATED WORK

A. Painting.

B. Electrical Material and Methods.

1.3 WORK NOT INCLUDED

A. Fire extinguishers and cabinets.

B. Painting.

C. Wiring of electrical and alarm devices.

1.4 SYSTEM DESCRIPTION

A. Interior - Remodeled Areas:  Relocate and/or add heads as required to the existing
system in order to provide coverage in the areas included in this project.

1. When modifying existing systems, relocate sprinklers as required within the
parameters set forth in NFPA 13.  Pipe sizing shall match the existing piping.
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a. An existing 1" outlet may be utilized to supply (1) sprinklers maximum.
b. Mechanical tees may be utilized to run additional lines, as necessary.

1) A flexible grooved coupling shall be installed on the new branch within 1 ft of
the mechanical tee.

c. Hangers and bracing shall be installed as required by NFPA 13 on new systems.

1.5 QUALITY ASSURANCE

A. Materials, devices, and equipment shall be Underwriters Laboratories listed or Factory Mutual
approved for use in fire protection systems.

B. Designer shall be a State of Utah Registered Fire Protection Engineer or a NICET Certified
Engineering Technician (Level IV).

C. Submittals and Shop Drawings shall be stamped by licensed designer.

D. Installer shall be a licensed contractor regularly engaged in the installation of fire sprinkler systems
in commercial type buildings.

E. Fire sprinkler work shall comply with NFPA 13, NFPA 72, as well as the State of Utah, IFC and ADA
standards.

1.6 REFERENCES

A. NFPA (National Fire Protection Association) 13, "Installation of Sprinkler Systems," 2002.

B. NFPA 24, AStandard for the Installation of Private Fire Service Mains and Their Appurtenances,@
2002.

C. IBC (International Building Code), 2006.

D. IFC (International Fire Code), 2006.

E. Underwriters Laboratories "Fire Protection Equipment Directory," latest edition.

F. Factory Mutual Systems "Approval Guide," latest edition.

1.7 SYSTEM DESIGN

A. System shall be wet pipe.

B. Design density and area of application.
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1. Mechanical, Electrical, and Janitorial:  Ordinary Hazard Group 1, 0.15 GPM/SQ FT over 1,500
SQ FT.

2. Storage:  Ordinary Hazard Group 2, 0.20 GPM/SQ FT over 1,500 SQ FT.
3. All other areas:  Light Hazard, 0.10 GPM/SQ FT over 1,500 SQ FT.
4. Adjustments shall be made in the remote area for sloped ceilings and/or roof decks and for the

use of quick response sprinkler heads throughout.

C. Maximum coverage per sprinkler head:

1. Ordinary Hazard areas:  130 SQ FT.
2. Light Hazard areas:  225 SQ FT.
3. Extended coverage sprinklers shall be allowed when installed conforming to the individual

listing of the sprinkler head.

D. Vestibules:  Provide dry barrel sprinklers to protect areas subject to temperatures less than 40 F.

E. The design area shall be the hydraulically most remote rectangular area having a dimension
parallel to the branch line equal to, or greater than, 1.2 times the square root of the area of sprinkler
operation.

F. Maximum velocity of water flow within piping:  20 FPS.

G. Flow available:

1. Contractor shall perform all necessary flow tests and calculations.
2. The contractor shall design the sprinkler system to the water supply indicated in the Engineer=s

Water Supply Analysis performed for the project, including all recommendations contained
within the Analysis.

H. Provide head guards on any sprinklers installed below 7 ft. above the floor and in areas where the
heads are subject to physical damage.

I. Sprinkler heads in areas with folding partitions, curtains, dividers, etc shall be located such that the
spacing and clearance shall be maintained whether the partitions are open or closed.

1.8 SUBMITTAL

A. All shop drawings and calculations shall bear the Nicet number and signature of the responsible
Nicet Certified Technician or the stamp and signature of the responsible Registered Professional
Engineer.  Submittals without the proper signature will be returned without review.

B. Submit to local and state Authorities Having Jurisdiction and obtain AHJ's approval, three copies
each:

1. Shop drawings.
2. Hydraulic calculations.
3. Copy of contract specification.
4. Equipment catalog sheets for all major equipment.
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C. Submit to the Utah State Fire Marshal, three copies each:

1. Shop drawings.
2. Hydraulic calculations.
3. Copy of contract specification.
4. Equipment catalog sheets for all major equipment.
5. One copy of the Water Supply Analysis with date, time and temperature noted.

D. Submit to Architect for review and Architect's acceptance prior to fabrication and installation, five
copies each:

1. Shop drawings.
2. Hydraulic calculations.
3. Equipment catalog sheets for all major equipment.
4. One copy of the water flow test with date, time and temperature noted.

E. Upon completion of installation submit to Architect two copies each:

1. NFPA 13, "Contractor's Material & Test Certificate for Aboveground Piping."
2. NFPA 13, "Contractor's Material & Test Certificate for Underground Piping."
3. As-built shop drawings with designer's signature and certification number.

1.9 WARRANTY

A. Materials, equipment, and workmanship shall be free from defects for 12 months from the "Date
Left in Service with All Control Valves Open," shown on "Contractor's Material and Test Certificate."
 If any Work is found to be defective, Contractor shall promptly, without cost to Owner, and in
accordance with Owner's instructions, either correct such defective Work, or if Owner has rejected
it, remove if from the site and replace it with non-defective work.  Submit two copies of Warranty
Certificates to Architect.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Sprinkler equipment, heads and devices:

1. Central, Grinnell, Reliable, Star, Victaulic and Viking.

B. Backflow preventer:

1.  Ames, Watts

2 .2 PIPE AND TUBE

A. Interior:
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1. Ferrous piping, ASTM A795, ANSI/ASTM A53, ASTM A135, ANSI B36-10M, UL CRR
(Corrosion Resistance Ratio) minimum 1.0, and copper tube, ASTM B251, Type L or M.

2 .3 FITTINGS

A. Interior.

1. Cast iron threaded, ANSI B16.4.
2. Cast iron flanged, ANSI B16.1.
3. Malleable iron threaded, ANSI B16.3.
4. Forged steel fittings, socket welded and threaded, ANSI B16.11.
5. Copper, ANSI B16.22, B16.18.  Joints for connection of copper tube shall be brazed or

soldered.
6. Other types of fittings may be used, but only those investigated and listed for fire sprinkler

service.
7. Plain end couplings, saddle couplings, and clamp type couplings are not acceptable.

2 .4 HANGERS

A. Hangers shall conform to the minimum requirement of NFPA 13.  A detail of each type of hanger
shall be shown on the shop drawings and calculations for trapeze type hangers shall be provided
with the hydraulic calculations.

2 .5 SEISMIC FITTINGS AND BRACES

A. Seismic bracing shall be installed per the requirements of NFPA 13.  Calculations for the seismic
bracing shall be provided including all piping within the Aarea of influence@ as described in NFPA
13.

B. Flexible connections shall be provided at the top and bottom of the system riser and at other
locations as described in NFPA 13.

2 .6 SPRINKLER HEADS

A. Areas without ceilings: standard upright or pendent, quick response, factory bronze, ordinary
temperature.

B. Areas subject to freezing: dry pendent or sidewall, chrome finish, intermediate temperature, with
recessed chrome canopy.

C. Sprinklers of intermediate and high temperature ratings in specific locations as required by NFPA
13.

D. Spare heads in representative proportion to types installed and one head wrench for each type
sprinkler.
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1. Total quantity of spare heads shall be per the requirements of NFPA 13.
2. Spare heads to be contained in a wall mounted cabinet mounted adjacent to the riser.

2 .7 VALVES

A. Drain valves as required by the design and as indicated in NFPA 13.

B. OS&Y Gate Valve with supervisory switch.

C. Butterfly Valve with integral supervisory switch.

D. Four inch swing check valve for FDC.

E. One half-inch ball drip for FDC.

2 .8 ALARM DEVICES

A. Vane Type Water Flow Switch with retard (DPDT).

B. Valve supervisory switch (SPDT).

C. 10" Weatherproof Electric Bell.

PART 3 - EXECUTION

3 .1 INSPECTION

A. Inspect job site prior to fabricating materials.  Coordinate and sequence installation with the
progress of other mechanical and structural systems and components.

3 .2 INSTALLATION

A. Install systems in compliance with methods detailed in NFPA 13 and NFPA 24, including seismic
requirements for Area 1, maximum potential for earthquake damage.

B. Sprinkler heads shall be centered in 2' x 2' ceiling tiles and shall be centered in the 2' dimension
and at the quarter, half, or three-quarter point in 2' x 4' ceiling tiles.

C. Where pipes pass through fire rated walls, partitions, ceilings and floors, maintain the fire-rated
integrity with listed sealers and materials.
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D. Provide chrome-plated escutcheons where exposed pipe passes through walls, ceilings, or other
building components.

3 .3 FIELD QUALITY CONTROL

A. Obtain permits and post bonds as required by state and local AHJ's (Authorities Having
Jurisdiction).

B. Inform AHJ's of job progress.  Request presence of AHJ's, perform tests and document results
using Contractor's Material and Test Certificates.

1. Existing piping may be Ablanked-off@ when testing new piping.  This contract does not require
the testing of work installed by others.

3 .4 DISINFECTION

A. Introduce dosage of 50-ppm chlorine in underground and overhead piping.  During the contact
period open and close all system valves several times.  At end of 24-hour retention period at least
10 ppm shall remain throughout the piping.

B. At end of retention period, flush system until residual chlorine is reduced to less than 1.0 ppm.

3 .5 CLEANING

A. Remove oil, scale, debris, and foreign substances from interior and exterior of devices, equipment,
and materials prior to installation.

B. Upon job completion, remove tools, surplus materials and equipment.  Leave all areas broom
clean.

3 .6 ACCEPTANCE

A. Acceptance of installation is subject to final inspection and approval by:

1. Enigneer or his designated representative.
2. Local Building Department and Fire Marshal.
3. Utah State Fire Marshal=s Office.

END OF SECTION 15300
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SECTION 15815 - METAL DUCTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 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. Division 15 Section "Duct Accessories" for dampers, turning vanes, and flexible
ducts.

2. Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and
balancing requirements for metal ducts.

1.3 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.

1. Static-Pressure Classes:

a. Supply Ducts:  2-inch wg.
b. Return Ducts (Negative Pressure):  1-inch wg.
c. Exhaust Ducts (Negative Pressure):  1-inch wg.

2. Leakage Class:

a. Round Supply-Air Duct:  3 cfm/100 sq. ft. at 1-inch wg.
b. Rectangular Supply-Air Duct:  6 cfm/100 sq. ft. at 1-inch wg.
c. Flexible Supply-Air Duct:  6 cfm/100 sq. ft. at 1-inch wg.
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B. Structural Performance:  Duct hangers and supports and seismic restraints shall
withstand the effects of gravity and seismic loads and stresses within limits and under
conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."

1.4 SUBMITTALS

A. Product Data:  For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.

PART 2 - PRODUCTS

2.1 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," Figure 1-4, "Transverse (Girth)
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 1-5, "Longitudinal Seams -
Rectangular Ducts," 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. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:
Select types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 2, "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."

2.2 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:
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a. Lindab Inc.
b. McGill AirFlow LLC.
c. SEMCO Incorporated.
d. Sheet Metal Connectors, Inc.
e. Spiral Manufacturing Co., Inc.
f. Metco.
g. Prior approved equal.

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints -
Round Duct," 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 3-1, "Seams - Round Duct
and Fittings," 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 3-4, "90 Degree Tees and
Laterals," and Figure 3-5, "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."

2.3 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:  G60.
2. Finishes for Surfaces Exposed to View:  Mill phosphatized.

C. 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.

2.4 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:
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a. CertainTeed Corporation; Insulation Group.
b. Johns Manville.
c. Knauf Insulation.
d. Owens Corning.
e. Prior approved equal.
f. 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.

2) Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean
temperature.

2. 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.

3. Solvent-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, 0.106-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 2-19, "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.
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2.5 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.
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. 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.

2.6 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.

B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with
ASTM A 603.

D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel,
and bolts designed for duct hanger service; with an automatic-locking and clamping
device.

E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.
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PART 3 - EXECUTION

3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
new and existing duct systems.  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 by Engineer.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

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. Protect duct interiors from moisture, construction debris and dust, and other foreign
materials.  Comply with SMACNA's "Duct Cleanliness for New Construction
Guidelines."

3.2 SEAM AND JOINT SEALING

A. Seal duct seams and joints for duct static-pressure and leakage classes specified in
"Performance Requirements" Article, according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Table 1-2, "Standard Duct Sealing
Requirements," unless otherwise indicated.

1. For static-pressure classes 1- and 1/2-inch wg, comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Seal Class C.

3.3 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 4, "Hangers and Supports."

B. Building Attachments:  Structural-steel fasteners appropriate for construction materials
to which hangers are being attached.
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C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"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.

3.4 CONNECTIONS

A. Make connections to diffusers with flexible connectors complying with Division 15
Section "Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

3.5 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."
2. Test the following systems:

a. Supply air.

3. Disassemble, reassemble, and seal segments of systems to accommodate
leakage testing and for compliance with test requirements.

4. Conduct tests at static pressures equal to maximum design pressure of system
or section being tested.  If static-pressure classes are not indicated, test entire
system at maximum system design pressure.  Do not pressurize systems above
maximum design operating pressure.  Give seven days' advance notice for
testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.6 DUCT CLEANING

A. Clean new duct system(s) before testing, adjusting, and balancing.
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B. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (grilles and diffusers).
2. Exhaust fans including fan housings, scrolls, blades or vanes, dampers, and

drive assemblies.

3.7 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel.

B. Intermediate Reinforcement:

1. Galvanized-Steel Ducts:  Galvanized steel.

C. Liner:

1. Supply- and Return-Air Ducts:  Fibrous glass, Type I.

D. Elbow Configuration:

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible," Figure 2-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-3, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of
direction have proportionately fewer segments.

1) Velocity 1000 fpm or Lower:  0.5 radius-to-diameter ratio and three
segments for 90-degree elbow.

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.

E. Branch Configuration:

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible," Figure 2-6, "Branch Connections."

a. Rectangular Main to Rectangular Branch:  45-degree entry.
b. Rectangular Main to Round Branch:  Spin in.
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2. Round:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5,
"Conical Tees."  Saddle taps are permitted in existing duct.

a. Velocity 1000 fpm or Lower:  90-degree tap.

F. Duct Schedule

1. Rectangular duct with liner:

a. Low pressure supply and return.

2. Single wall round with wrapped insulation.

a. Low pressure supply and return.

END OF SECTION 15815
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SECTION 15820 - DUCT ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Backdraft dampers.
2. Volume dampers.
3. High Efficiency Take-Offs.
4. Motorized control dampers.
5. Turning vanes.
6. Flexible ducts.
7. Duct accessory hardware.

1.3 SUBMITTALS

A. Product Data:  For the following:

1. Backdraft dampers.
2. Volume dampers.
3. High Efficiency Take-Offs.
4. Motorized control dampers.
5. Turning vanes.
6. Duct-mounting access doors.
7. Flexible ducts.

1.4 QUALITY ASSURANCE

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:
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1. Manufacturers:  Subject to compliance with requirements, provide products by
one of the manufacturers specified.

2.2 SHEET METAL MATERIALS

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless
otherwise indicated.

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M
and having G60 coating designation; ducts shall have mill-phosphatized finish for
surfaces exposed to view.

2.3 BACKDRAFT DAMPERS

A. Manufacturers:

1. Air Balance, Inc.
2. American Warming and Ventilating.
3. Duro Dyne Corp.
4. Greenheck.
5. Penn Ventilation Company, Inc.
6. Prefco Products, Inc.
7. Ruskin Company.
8. Prior approved equal.

B. Description:  Multiple-blade, parallel action gravity balanced, with blades of maximum
6-inch width, with sealed edges, assembled in rattle-free manner with 90-degree stop,
steel ball bearings, and axles; adjustment device to permit setting for varying
differential static pressure.

C. Frame:  0.052-inch- thick, galvanized sheet steel, with welded corners and mounting
flange.

D. Blades:  0.025-inch- thick, roll-formed aluminum.

E. Blade Seals:  Neoprene.

F. Blade Axles:  Galvanized steel.

G. Tie Bars and Brackets:  Galvanized steel.

H. Return Spring:  Adjustable tension.

2.4 VOLUME DAMPERS

A. Manufacturers:

1. Air Balance, Inc.
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2. American Warming and Ventilating.
3. Flexmaster U.S.A., Inc.
4. McGill AirFlow Corporation.
5. METALAIRE, Inc.
6. Nailor Industries Inc.
7. Penn Ventilation Company, Inc.
8. Ruskin Company.
9. Vent Products Company, Inc.
10. Air Rite.
11. Prior approved equal.

B. General Description:  Factory fabricated, with required hardware and accessories.
Stiffen damper blades for stability.  Include locking device to hold single-blade dampers
in a fixed position without vibration.  Close duct penetrations for damper components to
seal duct consistent with pressure class.

C. Standard Volume Dampers:  Opposed-blade design, standard leakage rating, with
linkage outside airstream, and suitable for horizontal or vertical applications.

1. Steel Frames:  Hat-shaped, galvanized sheet steel channels, minimum of 0.064
inch thick, with mitered and welded corners; frames with flanges where indicated
for attaching to walls and flangeless frames where indicated for installing in
ducts.

2. Roll-Formed Steel Blades:  0.064-inch- thick, galvanized sheet steel.
3. Aluminum Frames:  Hat-shaped, 0.10-inch- thick, aluminum sheet channels;

frames with flanges where indicated for attaching to walls; and flangeless frames
where indicated for installing in ducts.

4. Roll-Formed Aluminum Blades:  0.10-inch- thick aluminum sheet.
5. Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum.
6. Blade Axles:  Galvanized steel.
7. Bearings:  Oil-impregnated bronze.
8. Tie Bars and Brackets:  Aluminum.
9. Tie Bars and Brackets:  Galvanized steel.

D. Damper Hardware:  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.  Include center hole to suit
damper operating-rod size.  Include elevated platform for insulated duct mounting.

2.5 HIGH EFFICIENCY TAKE-OFF

A. Factory-manufactured rectangular-to-round or round-to-round 45 degree leading tap
fabricated of 24 ga zinc-coated lockforming quality steel sheets meeting requirements
of ASTM A 653, with G-90 coating.

B. One inch wide mounting flange with die formed corner clips, pre-punched mounting
holes, and adhesive coated gasket.

C. Manual Volume Damper:

1. Single blade, 22 ga minimum.
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2. 3/8 inch minimum square rod with brass damper bearings at each end.
3. Heavy duty locking quadrant on 1-1/2 inch high stand-off mounting bracket

attached to side of round duct.

D. Approved Manufacturers:

1. HETD-L by Daniel Manufacturing.
2. STO by Flexmaster USA Inc.
3. HET by Sheet Metal Connectors Inc.
4. Hercules.
5. Air-Rite.
6. Prior approved equal.

2.6 MOTORIZED CONTROL DAMPERS

A. Manufacturers:

1. Air Balance, Inc.
2. American Warming and Ventilating.
3. CESCO Products.
4. Duro Dyne Corp.
5. Greenheck.
6. McGill AirFlow Corporation.
7. METALAIRE, Inc.
8. Nailor Industries Inc.
9. Penn Ventilation Company, Inc.
10. Ruskin Company.
11. Vent Products Company, Inc.
12. Air Rite.
13. Prior approved equal.

B. General Description:  AMCA-rated, opposed-blade design; minimum of 0.1084-inch-
thick, galvanized-steel frames with holes for duct mounting; minimum of 0.0635-inch-
thick, galvanized-steel damper blades with maximum blade width of 8 inches.

1. Secure blades to 1/2-inch- diameter, zinc-plated axles using zinc-plated
hardware, with nylon blade bearings, blade-linkage hardware of zinc-plated steel
and brass, ends sealed against spring-stainless-steel blade bearings, and thrust
bearings at each end of every blade.

2. Operating Temperature Range:  From minus 40 to plus 200 deg F.
3. Provide closed-cell neoprene edging.

C. Install in fresh air duct and interlock with dryers.  When dryers are on the dampers are
open.  When the dryers are off the dampers are closed.

2.7 TURNING VANES

A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and
Flexible" for vanes and vane runners.  Vane runners shall automatically align vanes.
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B. Manufactured Turning Vanes:  Fabricate 1-1/2-inch- wide, single-vane, curved blades
of galvanized sheet steel set 3/4 inch o.c.; support with bars perpendicular to blades
set 2 inches o.c.; and set into vane runners suitable for duct mounting.

1. Available Manufacturers:

a. Ductmate Industries, Inc.
b. Duro Dyne Corp.
c. METALAIRE, Inc.
d. Ward Industries, Inc.
e. Prior approved equal.

C. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

2.8 DUCT-MOUNTING ACCESS DOORS

A. General Description:  Fabricate doors airtight and suitable for duct pressure class.

B. Door:  Double wall, duct mounting, and rectangular; fabricated of galvanized sheet
metal with insulation fill and thickness as indicated for duct pressure class.  Include
vision panel where indicated.  Include 1-by-1-inch butt or piano hinge and cam latches.

1. Manufacturers:

a. American Warming and Ventilating.
b. CESCO Products.
c. Ductmate Industries, Inc.
d. Flexmaster U.S.A., Inc.
e. Greenheck.
f. McGill AirFlow Corporation.
g. Nailor Industries Inc.
h. Ventfabrics, Inc.
i. Ward Industries, Inc.
j. Air Rite.
k. Prior approved equal.

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Provide number of hinges and locks as follows:

a. Less Than 12 Inches Square:  Secure with two sash locks.
b. Up to 18 Inches Square:  Two hinges and two sash locks.
c. Up to 24 by 48 Inches:  Three hinges and two compression latches.
d. Sizes 24 by 48 Inches and Larger:  One additional hinge.

C. Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

D. Insulation:  1-inch- thick, fibrous-glass or polystyrene-foam board.
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2.9 FLEXIBLE DUCTS

A. Manufacturers:

1. Flexmaster U.S.A., Inc.
2. Hart & Cooley, Inc.
3. McGill AirFlow Corporation.
4. Themaflex.
5. Prior approved equal.

B. Insulated-Duct Connectors:  UL 181, Class 1, multiple layers of aluminum laminate
supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene
or aluminized 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.

C. Flexible Duct 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.

PART 3 - EXECUTION

3.1 APPLICATION AND INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards--Metal and Flexible" for metal ducts.

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel
accessories in galvanized-steel.

C. Install backdraft dampers on exhaust fans or exhaust ducts nearest to outside.

D. Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner.

E. Provide balancing dampers at points on supply, systems where branches lead from
larger ducts as required for air balancing.  Install at a minimum of two duct widths from
branch takeoff.

F. Provide test holes at fan inlets and outlets and elsewhere as indicated.

G. Install the following sizes for duct-mounting, rectangular access doors:

1. One-Hand or Inspection Access:  8 by 5 inches.

H. Label access doors according to Division 15 Section "Mechanical Identification."

I. Install flexible connectors immediately adjacent to equipment in ducts associated with
fans and motorized equipment supported by vibration isolators.
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J. Connect diffusers to low pressure ducts with maximum 60-inch lengths of flexible duct
clamped or strapped in place.

K. Connect flexible ducts to metal ducts with draw bands.

L. Install duct test holes where required for testing and balancing purposes.

3.2 ADJUSTING

A. Adjust duct accessories for proper settings.

B. Final positioning of manual-volume dampers is specified in Division 15 Section
"Testing, Adjusting, and Balancing."

END OF SECTION 15820
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SECTION 15838 - EXHAUST FANS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Centrifugal roof ventilators.

1.3 PERFORMANCE REQUIREMENTS

A. Project Altitude:  Base fan-performance ratings on actual Project site elevations.

B. Operating Limits:  Classify according to AMCA 99.

1.4 SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each
type of product indicated and 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.
5. Dampers, including housings, linkages, and operators.
6. Roof curbs.

B. Operation and Maintenance Data:  For power ventilators to include in operation and
maintenance manuals.

1.5 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. AMCA Compliance:  Products shall comply with performance requirements and shall
be licensed to use the AMCA-Certified Ratings Seal.
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C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA
standards.

D. UL Standard:  Power ventilators shall comply with UL 705.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations,
with protective crating and covering.

B. Disassemble and reassemble units, as required for moving to final location, according
to manufacturer's written instructions.

C. Lift and support units with manufacturer's designated lifting or supporting points.

1.7 COORDINATION

A. Coordinate size and location of structural-steel support members.

B. Coordinate installation of roof curbs and roof penetrations.

PART 2 - PRODUCTS

2.1 CENTRIFUGAL ROOF VENTILATORS

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

1. Loren Cook Company. Ace-D or equal by:
2. Greenheck.
3. Penn Ventilation.
4. JencoFan; Div. of Breidert Air Products.
5. Acme Engineering & Mfg. Corp.
6. Prior approved equal.

B. Description:  Direct-driven centrifugal fans consisting of housing, wheel, fan shaft,
bearings, motor and disconnect switch, drive assembly, curb base, and accessories.

C. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece,
aluminum base with venturi inlet cone.

1. Hinged Subbase:  Stainless-steel hinged arrangement permitting service and
maintenance.

D. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.

E. Accessories:
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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.

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:  Built-in cant and mounting flange.
2. Overall Height:  12 inches.
3. Sound Curb:  Curb with sound-absorbing insulation matrix.
4. Pitch Mounting:  Manufacture curb for roof slope.
5. Metal Liner:  Galvanized steel.
6. Mounting Pedestal:  Galvanized steel with removable access panel.

G. Capacities and Characteristics:  See drawings.

2.2 MOTORS

A. Enclosure Type:  Totally enclosed, fan cooled.

2.3 SOURCE QUALITY CONTROL

A. Sound-Power Level Ratings:  Comply with 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. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests and ratings according to AMCA 210,
"Laboratory Methods of Testing Fans for Rating."

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install exhaust fans level and plumb on sloped roof.

B. Install units with clearances for service and maintenance.

C. Label units according to requirements specified in Division 15 Section "Mechanical
Identification."

3.2 CONNECTIONS

A. Duct installation and connection requirements are specified in other Division 15
Sections.  Drawings indicate general arrangement of ducts and duct accessories.
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Make final duct connections with flexible connectors.  Flexible connectors are specified
in Division 15 Section "Duct Accessories."

B. Ground equipment.

3.3 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

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. Verify proper motor rotation direction, and verify fan wheel free rotation and

smooth bearing operation.
5. Verify lubrication for bearings and other moving parts.
6. Verify that automatic volume control dampers in connected ductwork systems are

in fully open position.
7. Energize motor and adjust fan to indicated rpm, and measure and record motor

voltage and amperage.
8. Remove and replace malfunctioning units and retest as specified above.

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls
and equipment.

3.4 ADJUSTING

A. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting,
and balancing procedures.

B. Replace fan as required to achieve design airflow.

C. Lubricate bearings.

END OF SECTION 15838
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SECTION 15855 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes ceiling diffusers and grilles.

B. Related Sections include the following:

1. Division 15 Section "Duct Accessories."

1.3 SUBMITTALS

A. Product Data:  For each 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 and Grille Schedule:  Indicate Drawing designation, room location,
quantity, model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Products:  Subject to compliance with requirements, provide one of the products
specified.

2.2 GRILLES

A. Fixed Face Ceiling Return, Exhaust, or Fresh Air Grille:

1. Products:

a. Price Industries; 535.
b. Titus; 355RL.
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c. Krueger; S85H.
d. Tuttle & Bailey; T70D.
e. Carnes; RSL4.
f. Nailor Industries of Texas Inc.
g. Hart & Cooley, Inc.; Hart & Cooley Div.

2. Material:  Steel.
3. Finish:  Baked enamel, white.
4. Face Arrangement:  1/2 inch horizontal blade spacing.
5. Frame:  1-1/4 inches wide.

2.3 CEILING DIFFUSER OUTLETS

A. Rectangular and Square Ceiling Diffusers:

1. Products:

a. Price Industries; SMD.
b. Titus; TDC.
c. Krueger; SH.
d. METALAIRE, Inc., Metal Industries Inc.; 55005.
e. Tuttle & Bailey; MS.
f. Nailor Industries of Texas Inc.
g. Hart & Cooley, Inc.; Hart & Cooley Div.
h. Carnes; SKSA.

2. Material:  Steel.
3. Finish:  Baked enamel, white.

2.4 SOURCE QUALITY CONTROL

A. Verification of Performance:  Rate diffusers and grilles according to ASHRAE 70,
"Method of Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas where diffusers 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.

3.2 INSTALLATION

A. Install diffusers and grilles level and plumb.
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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 practicable.  For units installed
in lay-in ceiling panels, provide lay-in ceiling module.

C. Install diffusers and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, and air extractors.

END OF SECTION 15855



Utah State Development Center September 2008
Dryer Relocation

TESTING, ADJUSTING, AND BALANCING 15950 - 1

SECTION 15950 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes TAB to produce design objectives for the following:

1. Air Systems:

a. Bedroom air balance - both heating and cooling.
b. Dryers make-up and exhaust system.

2. Steam systems.
3. Space pressurization testing and adjusting.
4. Existing systems TAB.
5. Verifying that automatic control devices are functioning properly.
6. Reporting results of activities and procedures specified in this Section.

1.3 DEFINITIONS

A. Adjust:  To regulate air patterns at the terminal equipment, such as to reduce fan
speed or adjust a damper.

B. Balance:  To proportion flows within the distribution system, including submains,
branches, and terminals, according to indicated quantities.

C. Barrier or Boundary:  Construction, either vertical or horizontal, such as walls, floors,
and ceilings that are designed and constructed to restrict the movement of airflow,
smoke, odors, and other pollutants.

D. Draft:  A current of air, when referring to localized effect caused by one or more factors
of high air velocity, low ambient temperature, or direction of airflow, whereby more heat
is withdrawn from a person's skin than is normally dissipated.

E. NC:  Noise criteria.

F. Procedure:  An approach to and execution of a sequence of work operations to yield
repeatable results.

G. RC:  Room criteria.
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H. Report Forms:  Test data sheets for recording test data in logical order.

I. System Effect:  A phenomenon that can create undesired or unpredicted conditions
that cause reduced capacities in all or part of a system.

J. System Effect Factors:  Allowances used to calculate a reduction of the performance
ratings of a fan when installed under conditions different from those presented when
the fan was performance tested.

K. TAB:  Testing, adjusting, and balancing.

L. Terminal:  A point where the controlled medium enters or leaves the distribution
system.

M. Test:  A procedure to determine quantitative performance of systems or equipment.

N. Testing, Adjusting, and Balancing (TAB) Firm:  The entity responsible for performing
and reporting TAB procedures.

1.4 SUBMITTALS

A. Qualification Data:  Within 15 days from Contractor's Notice to Proceed, submit 4
copies of evidence that TAB firm and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

B. Certified TAB Reports:  Submit two copies of reports prepared, as specified in this
Section, on approved forms certified by TAB firm.

C. Sample Report Forms:  Submit two sets of sample TAB report forms.

D. Warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. TAB Firm Qualifications:  Engage a TAB firm certified by AABC or NEBB.

B. Certification of TAB Reports:  Certify TAB field data reports.  This certification includes
the following:

1. Review field data reports to validate accuracy of data and to prepare certified
TAB reports.

2. Certify that TAB team complied with approved TAB plan and the procedures
specified and referenced in this Specification.

C. TAB Report Forms:  Use standard forms from AABC's "National Standards for Testing
and Balancing Heating, Ventilating, and Air Conditioning Systems” or NEBB's
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental
Systems."
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D. Instrumentation Type, Quantity, and Accuracy:  As described in AABC's "National
Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning
Systems or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of
Environmental Systems," Section II, "Required Instrumentation for NEBB Certification."

E. Instrumentation Calibration:  Calibrate instruments at least every six months or more
frequently if required by instrument manufacturer.

1. Keep an updated record of instrument calibration that indicates date of calibration
and the name of party performing instrument calibration.

F. Approved TAB agencies:

1. Danis Test and Balance.
2. RS Analysis.
3. Certified Test and Balance.
4. Bonneville Test and Balance.
5. BTC Services.
6. Technical Specialties.
7. Testing and Balancing, Inc.

1.6 PROJECT CONDITIONS

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire
TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with
Owner's operations.

1.7 COORDINATION

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test
dates and times.

B. Perform TAB after leakage and pressure tests on supply and exhaust systems have
been satisfactorily completed.

PART 2 - PRODUCTS
(Not Applicable)

PART 3 - EXECUTION

3.1 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 approved submittal data of HVAC systems and equipment.
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C. Examine equipment performance data including fan curves.  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.

D. Examine system and equipment installations to verify that they are complete and that
testing, cleaning, and adjusting specified in individual Sections have been performed.

E. Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.

F. Examine strainers for clean screens and proper perforations.

G. Examine automatic system components to verify the following:

1. Sequence of operation for fresh air auto damper control.
2. Interlocked systems are operating.

H. 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.

3.2 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and
recommended testing procedures.  Crosscheck the summation of required outlet
volumes with required fan volumes.

B. Determine the best locations in main and branch ducts for accurate duct airflow
measurements.

C. Verify that motor starters are equipped with properly sized thermal protection.

D. Check dampers for proper position to achieve desired airflow path.

E. Check for airflow blockages.

F. Check for proper sealing of air duct system.

3.3 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust volume dampers for branch ducts to indicated airflows within specified
tolerances.

1. Measure static pressure at a point downstream from the balancing damper and
adjust volume dampers until the proper static pressure is achieved.

a. Where sufficient space in branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at outlets and calculate the total
airflow for that zone.
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B. Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood.

C. Adjust terminal outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values.  Make adjustments using volume dampers.

1. Adjust each outlet in same room or space to within specified tolerances of
indicated quantities without generating noise levels above the limitations
prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.4 PROCEDURES FOR MULTIZONE SYSTEMS

A. Set unit at full flow through the cooling coil if coil has that capacity.

B. Adjust each zone damper to indicated airflow.

3.5 PROCEDURES FOR SPACE PRESSURIZATION MEASUREMENTS AND
ADJUSTMENTS

A. Measure, adjust, and record the pressurization of each room shown on the drawings by
adjusting the supply, return, and exhaust airflows to achieve the indicated conditions.

B. To achieve indicated pressurization, set the supply airflow to the indicated conditions
and adjust the exhaust and return airflow to achieve the indicated pressure or airflow
difference.

C. Record indicated conditions and corresponding initial and final measurements.  Report
deficiencies.

3.6 TOLERANCES

A. Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans:  Plus 5 to plus 10 percent.
2. Air Outlets and Inlets:  0 to minus 10 percent.

3.7 FINAL REPORT

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond
paper, in three-ring binder, tabulated and divided into sections by tested and balanced
systems.

B. Include a certification sheet in front of binder signed and sealed by the certified testing
and balancing engineer.

1. Include a list of instruments used for procedures, along with proof of calibration.
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C. Final Report Contents:  In addition to certified field report data, include the following:

1. Fan curves (new exhaust fans).
2. Manufacturers' test data.

D. General Report Data:  In addition to form titles and entries, include the following data in
the final report, as applicable:

1. Title page.
2. Name and address of TAB firm.
3. Project name.
4. Project location.
5. Engineer's name and address.
6. Contractor's name and address.
7. Report date.
8. Signature of TAB firm who certifies the report.
9. Table of Contents with the total number of pages defined for each section of the

report.  Number each page in the report.
10. 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.

11. Nomenclature sheets for each item of equipment.
12. Data for terminal units, including manufacturer, type size, and fittings.
13. Notes to explain why certain final data in the body of reports varies from

indicated values.
14. Test conditions for fan performance forms including the following:

a. Settings for outside-, return-, and exhaust-air dampers.
b. Other system operating conditions that affect performance.

E. Fan Test Reports:  For 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.

2. Motor Data:

a. Make and frame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
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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.

F. Air-Terminal-Device Reports:

1. Unit Data:

a. Location and zone.
b. Test apparatus used.
c. Area served.
d. Air-terminal-device make.
e. Air-terminal-device type and model number.
f. Air-terminal-device size.

2. Test Data (Indicated and Actual Values):

a. Airflow rate in cfm.
b. Air velocity in fpm.
c. Preliminary airflow rate as needed in cfm.
d. Preliminary velocity as needed in fpm.
e. Final airflow rate in cfm.
f. Final velocity in fpm.

G. Instrument Calibration Reports:

1. Report Data:

a. Instrument type and make.
b. Serial number.
c. Application.
d. Dates of use.
e. Dates of calibration.

3.8 INSPECTIONS

A. Final Inspection:

1. After initial inspection is complete and evidence by random checks verifies that
testing and balancing are complete and accurately documented in the final
report, request that a final inspection be made by Engineer.

2. TAB firm shall conduct the inspection in the presence of Engineer.
3. Engineer may randomly select measurements documented in the final report to

be rechecked.  If the 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."
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4. 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.

5. TAB firm shall recheck all measurements and make adjustments.  Revise the
final report and balancing device settings to include all changes and resubmit the
final report.

6. Request a second final inspection.  If the second final inspection also fails,
Owner shall contract the services of another TAB firm to complete the testing and
balancing in accordance with the Contract Documents and deduct the cost of the
services from the final payment.

END OF SECTION 15950
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