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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/StdDocs/index.html  “Standard 
Documents” – “Reference Documents I” – “Item  6. Supplemental General Conditions” or are available upon 
request from DFCM: 
 

DFCM Supplemental General Conditions dated July 1, 2009 * 
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. 

 
 
 

* NOTE: THE NEW SUPPLEMENTAL GENERAL CONDITIONS EFFECTIVE JULY 1, 2009 
ADDRESSING HEALTH INSURANCE AND IMMIGRATION ARE REFERENCED AT THE 
LINK ABOVE. 

 
 
 
 
 
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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NOTICE TO CONTRACTORS 
 
Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for: 
 
DENTAL LAB IMPROVEMENTS 
UTAH VALLEY UNIVERSITY – OREM, UTAH 
DFCM PROJECT NO: 10027790 
 
 
Bids will be in accordance with the Contract Documents that will be available on Wednesday, April 
14, 2010, 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 Michael Ambre/Frank Young, DFCM, at 801-209-9104 (Frank’s #801-368-
6644).  No others are to be contacted regarding this bidding process.  The construction estimate for this 
project is $300,000. 
 
A mandatory pre-bid meeting will be held at 11:15 AM on Tuesday, April 20, 2010 at UVU’s west 
campus located at 987 South Geneva Road  Orem Utah 84058 (please meet at the north entrance to the 
building).  All bidders wishing to bid on this project are required to attend this meeting.   
    
Bids will be received until the hour of 2:00 PM on Monday May 3, 2010 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 
Joanna Reese, Contract Coordinator 
4110 State Office Building, Salt Lake City, Utah 84114 
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PROJECT DESCRIPTION 
 
 

Remodel the existing dental lab.  The space will essentially double in space.  Dental Labs require 
specialized piping for water and vacuums located at each eleven dental chair locations.  Disciplines on 
this project include electrical, mechanical, and architectural finishes.   
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PROJECT SCHEDULE 

 
PROJECT NAME: DENTAL LAB IMPROVEMENTS  
                                  UTAH VALLEY UNIVERSITY – OREM, UTAH    
DFCM PROJECT NO.   10027790 

Event Day Date Time Place 
Bidding Documents 
Available 

Wednesday April 14, 2010 2:00 PM DFCM 
4110 State Office Bldg 
SLC, UT and the DFCM 
web site * 

Mandatory Pre-bid Site 
Meeting  

Tuesday April 20, 2010 11:15 AM UVU West Campus 987 
South Geneva Road Orem 
Ut. 84058 (please meet at 
the north entrance to the 
building). 

Last Day to Submit 
Questions 

Monday 
 
 

April 26, 2010 12:00 PM Michael Ambre– DFCM 
E-mail mambre@utah.gov 
Fax  801-538-3267 

Addendum Deadline 
(exception for bid delays) 

Tuesday April 28, 2010 4:00 PM  DFCM web site * 

Prime Contractors  Turn 
In Bid and Bid Bond  

Monday  May 3, 2010 2:00 PM DFCM 
4110 State Office Bldg  
SLC, UT  

Sub-contractor List Due Tuesday May 4, 2010 2:00 PM DFCM 
4110 State Office Bldg  
SLC, UT 
Fax 801-538-3677 

Substantial Completion 
Date 

   Thursday  August 19, 2010 5:00 PM  

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

 

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 Dental Lab Improvements – Orem, Utah – DFCM Project 
No. 10027790 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 August 19, 2010, should I/we be the successful 
bidder, and agree to pay liquidated damages in the amount of $100.00 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.   
 
A bid bond properly signed by a qualified surety, as indicated on the DFCM Bid Bond form provided 
along with this Instruction to Bidders, in the amount of 5% of the bid, shall accompany the bid 
submission to DFCM.  THIS BID BOND MUST BE ON THE DFCM BID BOND FORM 
PROVIDED WITH THIS INSTRUCTION TO BIDDERS IN ORDER TO BE CONSIDERED AN 
ACCEPTABLE BID unless only one bid is received by DFCM, or the failure to comply with the bid 
bond requirements is determined by the Director of DFCM to be nonsubstantial based on the 
following: 

(a) the bid bond is submitted on a form other than DFCM’s required Bid Bond form and the bid  
bond meets all other requirements including being issued by a surety firm authorized to do 
business in the State of Utah and be listed in the U.S. Department of the Treasury Circular 570, 
Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as 
Acceptable Reinsuring Companies for an amount not less than the amount of the bond to be 
issued. A co-surety may be utilized to satisfy this requirement; and 

 
(b) the contractor provides a bid bond properly signed by a qualified surety and on the required 

DFCM Bid Bond form by the close of business of the next succeeding business day after the 
DFCM notifies the bidder of the defective 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 
PAGE NO. 2 
 
 
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. 
 
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. 
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INSTRUCTIONS TO BIDDERS 
PAGE NO. 3 
 
 
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 
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. 
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INSTRUCTIONS TO BIDDERS 
PAGE NO. 4 
 
 
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 and July 1, 2009  (“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 1, 2009             
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:    _________________________________________________



 

DFCM FORM 1b  070109 22

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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SECTION 01100

SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  Dental Lab Improvements.

B. Owner's Name:  DFCM.

C. Architect's Name:  HFS Architects.

D. The Project consists of the alteration of approximately 3,200 SF on one level.

The work consists of selective demolition, cast in place concrete, reinforced concrete masonry units, rough 
carpentry, finish carpentry, custom cabinets, countertops, board and batt insulation,  steel doors and frames,  
door hardware, glazing,  gypsum board assemblies,  suspended acoustical ceilings,  resilient flooring,  paint,  
visual display boards,  toilet, bath and laundry accessories,  residential equipment,  mechanical and electrical.

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in Document 00500 - 
Agreement.

1.03 OWNER OCCUPANCY

A. DFCM intends to occupy the Project upon Substantial Completion.

B. Cooperate with DFCM to minimize conflict and to facilitate DFCM's operations.

C. Schedule the Work to accommodate DFCM occupancy.

1.04 CONTRACTOR USE OF SITE AND PREMISES

A. Provide access to and from site as required by law and by DFCM:
1. Emergency Building Exits During Construction:  Keep all exits required by code open during construction 

period; provide temporary exit signs if exit routes are temporarily altered.
2. Do not obstruct roadways, sidewalks, or other public ways without permit.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01210

ALLOWANCES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cash allowances.

1.02 CASH ALLOWANCES

A. Costs Included in Cash Allowances:  Cost of product to Contractor or subcontractor, less applicable trade 
discounts, less cost of delivery to site.

B. HFS Architects Responsibilities:
1. Consult with Contractor for consideration and selection of products, suppliers, and installers.
2. Select products in consultation with DFCM and transmit decision to Contractor.
3. Prepare Change Order.

C. Contractor Responsibilities:
1. Assist HFS Architects in selection of products, suppliers, and installers.
2. Obtain proposals from suppliers and installers and offer recommendations.
3. On notification of which products have been selected, execute purchase agreement with designated 

supplier and installer.
4. Arrange for and process shop drawings, product data, and samples.  Arrange for delivery.
5. Promptly inspect products upon delivery for completeness, damage, and defects.  Submit claims for 

transportation damage.

D. Differences in costs will be adjusted by Change Order.

1.03 ALLOWANCES SCHEDULE

A. Allowance #1: Reception Desk as shown.  Base Bid is no reception desk.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01300

ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preconstruction meeting.

B. Site mobilization meeting.

C. Progress meetings.

D. Construction progress schedule.

E. Submittals for review, information, and project closeout.

F. Number of copies of submittals.

G. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 01780 - Closeout Submittals:  Project record documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. HFS Architects will schedule a meeting after Notice of Award.

B. Attendance Required:
1. DFCM.
2. HFS Architects.
3. Contractor.

C. Agenda:
1. Execution of DFCM-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of Subcontractors, list of Products, schedule of values, and progress schedule.
5. Procedures and processing of field decisions, submittals, substitutions, applications for payments, 

proposal request, Change Orders, and Contract closeout procedures.
6. Scheduling.
7. Scheduling activities of a Geotechnical Engineer.

D. Record minutes and distribute copies within two days after meeting to participants, with two copies to HFS 
Architects, DFCM, participants, and those affected by decisions made.

3.02 SITE MOBILIZATION MEETING

A. HFS Architects will schedule a meeting at the Project site prior to Contractor occupancy.

B. Attendance Required:
1. Contractor.
2. DFCM.
3. UVU
4. HFS Architects.
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5. Special Consultants.
6. Contractor's Superintendent.
7. Major Subcontractors.

C. Agenda:
1. Use of premises by DFCM and Contractor.
2. DFCM's requirements and partial occupancy prior to completion.
3. Survey and building layout.
4. Security and housekeeping procedures.
5. Schedules.
6. Application for payment procedures.
7. Procedures for testing.
8. Procedures for maintaining record documents.
9. Requirements for start-up of equipment.
10. Inspection and acceptance of equipment put into service during construction period.

3.03 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the Work at maximum weekly intervals.

B. HFS Architects will make arrangements for meetings, prepare agenda with copies for participants, preside at 
meetings.

C. Attendance Required:  Job superintendent, major Subcontractors and suppliers, DFCM, HFS Architects, as 
appropriate to agenda topics for each meeting.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of Work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to Work.

E. Record minutes and distribute copies within two days after meeting to participants, with copies to HFS 
Architects, DFCM, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned operations for the first 
60 days of Work, with a general outline for remainder of Work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed schedule.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

3.05 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
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1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to HFS Architects for review for the limited purpose of checking for conformance with information given 
and the design concept expressed in the contract documents.

C. Samples will be reviewed only for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article below and for 
record documents purposes described in Section 01780 - CLOSEOUT SUBMITTALS.

3.06 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for HFS Architects's knowledge as contract administrator or for DFCM.  No action will be taken.

3.07 SUBMITTALS FOR PROJECT CLOSEOUT

A. When the following are specified in individual sections, submit them at project closeout:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

B. Submit for DFCM's benefit during and after project completion.

3.08 NUMBER OF COPIES OF SUBMITTALS

A. Documents for Review:
1. Small Size Sheets, Not Larger Than 8-1/2 x 11 inches:  Submit the number of copies that Contractor 

requires, plus three copies that will be retained by HFS Architects.
2. Larger Sheets, Not Larger Than 36 x 48 inches: Submit the number of opaque reproductions that 

Contractor requires, plus three copies that will be retained by HFS Architects.

B. Documents for Information:  Submit two copies.

C. Documents for Project Closeout:  Make one reproduction of submittal originally reviewed.  Submit one extra of 
submittals for information.

D. Samples:  Submit the number specified in individual specification sections; one of which will be retained by HFS 
Architects.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.09 SUBMITTAL PROCEDURES

A. Transmit each submittal with AIA Form G810.
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B. Sequentially number the transmittal form.  Revise submittals with original number and a sequential alphabetic 
suffix.

C. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and specification 
section number, as appropriate on each copy.

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of Products required, 
field dimensions, adjacent construction Work, and coordination of information is in accordance with the 
requirements of the Work and Contract Documents.

E. Deliver submittals to HFS Architects at 1484 S. State St., SLC, UT 84115.

F. Schedule submittals to expedite the Project, and coordinate submission of related items.

G. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.

H. Identify variations from Contract Documents and Product or system limitations that may be detrimental to 
successful performance of the completed Work.

I. Provide space for Contractor and HFS Architects review stamps.

J. When revised for resubmission, identify all changes made since previous submission.

K. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly report any inability to 
comply with requirements.

L. Submittals not requested will not be recognized or processed.

END OF SECTION
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SECTION 01400

QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. References and standards.

B. Quality assurance submittals.

C. Control of installation.

D. Tolerances.

E. Manufacturers' field services.

1.02 RELATED REQUIREMENTS

A. Document 00300 - Information Available to Bidders:  Soil investigation data.

B. Section 01422 - Definitions.

1.03 SUBMITTALS

A. Certificates:  When specified in individual specification sections, submit certification by the manufacturer and 
Contractor or installation/application subcontractor to HFS Architects, in quantities specified for Product Data.
1. Indicate material or product conforms to or exceeds specified requirements.  Submit supporting reference 

data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be acceptable to HFS 

Architects.

B. Manufacturer's Instructions:  When specified in individual specification sections, submit printed instructions for 
delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the DFCM's information.  Indicate 
special procedures, perimeter conditions requiring special attention, and special environmental criteria required 
for application or installation.

C. Manufacturer's Field Reports:  Submit reports for HFS Architects's benefit as contract administrator or for DFCM.
1. Submit report in duplicate within 7 days of observation to HFS Architects for information.
2. Submit for information for the limited purpose of assessing conformance with information given and the 

design concept expressed in the contract documents.

1.04 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not included in the Project 
Manual, also referred to as reference standards, comply with requirements of the standard, except when more 
rigid requirements are specified or are required by applicable codes.

B. Conform to reference standard of date of issue current on date of Contract Documents, except where a specific 
date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.

D. Maintain copy at project site during submittals, planning, and progress of the specific work, until Substantial 
Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification from HFS Architects 
before proceeding.
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F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those of HFS 
Architects shall be altered from the Contract Documents by mention or inference otherwise in any reference 
document.

1.05 TESTING AND INSPECTION AGENCIES

A. DFCM will employ and pay for services of an independent testing agency to perform specified testing.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in accordance with 
requirements of Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and workmanship, to 
produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from HFS Architects 
before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more stringent tolerances, 
codes, or specified requirements indicate higher standards or more precise workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand stresses, vibration, 
physical distortion, and disfigurement.

3.02 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do not permit 
tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract Documents, 
request clarification from HFS Architects before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.03 TESTING AND INSPECTION

A. See individual specification sections for testing required.

B. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with HFS Architects and Contractor in performance of 

services.
2. Perform specified sampling and testing of products in accordance with specified standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify HFS Architects and Contractor of observed irregularities or non-conformance of Work or 

products.
5. Perform additional tests and inspections required by HFS Architects.
6. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
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2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be used that require 

testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify HFS Architects and laboratory 24 hours prior to expected time for operations requiring 
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional samples, tests, and 
inspections required by Contractor beyond specified requirements.

6. Arrange with DFCM's agency and pay for additional samples, tests, and inspections required by Contractor 
beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be performed by the same 
agency on instructions by HFS Architects.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by Contractor.

3.04 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or manufacturers to 
provide qualified staff personnel to observe site conditions, conditions of surfaces and installation, quality of 
workmanship, start-up of equipment, test, adjust and balance of equipment as applicable, and to initiate 
instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are supplemental or 
contrary to manufacturers' written instructions.

3.05 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not conforming to specified requirements.

B. If, in the opinion of HFS Architects, it is not practical to remove and replace the Work, HFS Architects will direct 
an appropriate remedy or adjust payment.

END OF SECTION
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SECTION 01422

DEFINITIONS

PART 1  GENERAL

1.01 SUMMARY

A. This section supplements the definitions contained in the General Conditions.

B. Other definitions are included in individual specification sections.

1.02 DEFINITIONS

A. Furnish:  To supply, deliver, unload, and inspect for damage.

B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and make ready for use.

C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work result. Not 
materials or equipment used for preparation, fabrication, conveying, or erection and not incorporated into the 
work result.  Products may be new, never before used, or re-used materials or equipment.

D. Project Manual:  The book-sized volume that includes the procurement requirements (if any), the contracting 
requirements, and the specifications.

E. Provide:  To furnish and install.

F. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01600

PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Transportation, handling, storage and protection.

C. Product option requirements.

D. Substitution limitations and procedures.

E. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to identify 
applicable products, models, options, and other data.  Supplement manufacturers' standard data to provide 
information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical characteristics, 
utility connection requirements, and location of utility outlets for service for functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral parts and 
attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the manufacturer's standard 

colors, textures, and patterns.

PART 2  PRODUCTS

2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by the Contract Documents.

2.02 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting those standards 
or description.

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the manufacturers named 
and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  Submit a request 
for substitution for any manufacturer not named.

2.03 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in individual 
specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.

PART 3  EXECUTION

3.01 SUBSTITUTION PROCEDURES

A. Instructions to Bidders specify time restrictions for submitting requests for substitutions during the bidding 
period.  Comply with requirements specified in this section.
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B. Document each request with complete data substantiating compliance of proposed substitution with Contract 
Documents.

C. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality level of the 

specified product.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other Work that may be required for the Work to be 

complete with no additional cost to DFCM.
4. Waives claims for additional costs or time extension that may subsequently become apparent.
5. Will reimburse DFCM and HFS Architects for review or redesign services associated with re-approval by 

authorities.

D. Substitutions will not be considered when they are indicated or implied on shop drawing or product data 
submittals, without separate written request, or when acceptance will require revision to the Contract Documents.

E. Substitution Submittal Procedure:
1. Submit three copies of request for substitution for consideration.  Limit each request to one proposed 

substitution.
2. Submit shop drawings, product data, and certified test results attesting to the proposed product 

equivalence.  Burden of proof is on proposer.
3. HFS Architects will notify Contractor in writing of decision to accept or reject request.

3.02 TRANSPORTATION AND HANDLING

A. Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage time and 
potential damage to stored materials.

B. Transport and handle products in accordance with manufacturer's instructions.

C. Transport materials in covered trucks to prevent contamination of product and littering of surrounding areas.

D. Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and 
products are undamaged.

E. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or damage.

F. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to installation 
schedule and placed convenient to work area in order to minimize waste due to excessive materials handling 
and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.

D. Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Provide bonded off-site storage and protection when site does not permit on-site storage or protection.

G. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent 
condensation and degradation of products.

H. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with foreign matter.

I. Prevent contact with material that may cause corrosion, discoloration, or staining.
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J. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or damage.

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are 
undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01780

CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project Record Documents.

B. Operation and Maintenance Data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 01300 - Administrative Requirements:  Submittals procedures, shop drawings, product data, and 
samples.

B. Individual Product Sections:  Specific requirements for operation and maintenance data.

C. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to HFS Architects with claim for final Application for Payment.

B. Operation and Maintenance Data:
1. Submit two copies of preliminary draft or proposed formats and outlines of contents before start of Work.  

HFS Architects will review draft and return one copy with comments.
2. For equipment, or component parts of equipment put into service during construction and operated by 

DFCM, submit completed documents within ten days after acceptance.
3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will be reviewed and 

returned after final inspection, with HFS Architects comments.  Revise content of all document sets as 
required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with DFCM's 

permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final Application for 

Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion, submit within 

10 days after acceptance, listing the date of acceptance as the beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.

B. Ensure entries are complete and accurate, enabling future reference by DFCM.

C. Store record documents separate from documents used for construction.

HFSArchitects
HFSA #1011.01
DFCM #10027790

Dental Lab Improvements
Utah Valley University

CLOSEOUT SUBMITTALS 01780 1 



D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products installed, 
including the following:
1. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction including:
1. Field changes of dimension and detail.
2. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. For Each Product or System:  List names, addresses and telephone numbers of Subcontractors and suppliers, 
including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data applicable to 
installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and systems, to 
show control and flow diagrams.  Do not use Project Record Documents as maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for each 
procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and methods, 
precautions against detrimental cleaning agents and methods, and recommended schedule for cleaning and 
maintenance.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and sequences.  
Include regulation, control, stopping, shut-down, and emergency instructions.  Include summer, winter, and any 
special operating instructions.

C. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance and trouble 
shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and checking 
instructions.

D. Provide servicing and lubrication schedule, and list of lubricants required.

E. Include manufacturer's printed operation and maintenance instructions.

F. Include sequence of operation by controls manufacturer.

G. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for 
maintenance.

H. Additional Requirements:  As specified in individual product specification sections.

3.05 OPERATION AND MAINTENANCE MANUALS
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A. Prepare instructions and data by personnel experienced in maintenance and operation of described products.

B. Prepare data in the form of an instructional manual.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic covers; 2 inch 
maximum ring size.  When multiple binders are used, correlate data into related consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE INSTRUCTIONS; 
identify title of Project; identify subject matter of contents.

E. Provide tabbed dividers for each separate product and system, with typed description of product and major 
component parts of equipment.

F. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.

G. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to size of text 
pages.

H. Arrange content by systems under section numbers and sequence of Table of Contents of this Project Manual.

I. Contents:  Prepare a Table of Contents for each volume, with each product or system description identified, in 
three parts as follows:
1. Part 1:  Directory, listing names, addresses, and telephone numbers of HFS Architects, Contractor, 

Subcontractors, and major equipment suppliers.
2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by specification 

section.  For each category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers.  Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Operating instructions.
e. Maintenance instructions for equipment and systems.
f. Maintenance instructions for special finishes, including recommended cleaning methods and 

materials, and special precautions identifying detrimental agents.
3. Part 3:  Project documents and certificates, including the following:

a. Shop drawings and product data.
b. Air and water balance reports.
c. Certificates.
d. Photocopies of warranties and bonds.

J. Provide a listing in Table of Contents for design data, with tabbed dividers and space for insertion of data.

K. Table of Contents:  Provide title of Project; names, addresses, and telephone numbers of HFS Architects, 
Consultants, and Contractor with name of responsible parties; schedule of products and systems, indexed to 
content of the volume.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and 
manufacturers, within 10 days after completion of the applicable item of work.  Except for items put into use with 
DFCM's permission, leave date of beginning of time of warranty until the Date of Substantial completion is 
determined.

B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.
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E. Include originals of each in operation and maintenance manuals, indexed separately on Table of Contents.

END OF SECTION
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SECTION 02225

DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of built site elements.

1.02 RELATED REQUIREMENTS

A. Section 01100 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 01100 - Summary:  Description of items to be salvaged or removed for re-use by Contractor.

C. Section 01500 - Temporary Facilities and Controls:  Site fences, security, protective barriers, and waste removal.

D. Section 01600 - Product Requirements:  Handling and storage of items removed for salvage and relocation.

E. Section 01700 - Execution Requirements:  Project conditions; protection of bench marks, survey control points, 
and existing construction to remain; reinstallation of removed products.

PART 3  EXECUTION

2.01 SCOPE

A. Remove portions of existing buildings as shown on the drawings.

B. Remove other items indicated, for salvage and relocation.

2.02 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and 
the public.
1. Obtain required permits.
2. Provide, erect, and maintain temporary barriers and security devices.
3. Conduct operations to minimize effects on and interference with adjacent structures and occupants.
4. Do not close or obstruct roadways or sidewalks without permit.
5. Conduct operations to minimize obstruction of public and private entrances and exits; do not obstruct 

required exits at any time; protect persons using entrances and exits from removal operations.

B. Do not begin removal until receipt of notification to proceed from DFCM.

2.03 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Slab infill at trenches

1.02 RELATED REQUIREMENTS

A. Section 02751 - Portland Cement Concrete Paving:  Sidewalks, curbs and gutters.

1.03 REFERENCE STANDARDS

A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete; 
American Concrete Institute International; 1991 (Reapproved 2002).

B. ACI 211.2 - Standard Practice for Selecting Proportions for Structural Lightweight Concrete; American Concrete 
Institute International; 1998 (Reapproved 2004).

C. ACI 302.1R - Guide for Concrete Floor and Slab Construction; American Concrete Institute International; 2004 
(Errata 2007).

D. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American Concrete Institute 
International; 2000.

E. ACI 308R - Guide to Curing Concrete; American Concrete Institute International; 2001 (Reapproved 2008).

F. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; American Concrete Institute 
International; 2008.

G. ASTM C 33 - Standard Specification for Concrete Aggregates; 2007.

H. ASTM C 39/C 39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens; 2005.

I. ASTM C 150 - Standard Specification for Portland Cement; 2007.

J. ASTM C 494/C 494M - Standard Specification for Chemical Admixtures for Concrete; 2008a.

K. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in 
Concrete; 2008a.

L. ASTM C 881/C 881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete; 2002.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with specified 
requirements.

C. Samples for Pigment Color Selection:  Submit manufacturer's complete sample chip set, including pigment 
number and required dosage rate for each color.

D. Verification Samples:  Submit sample chips of specified colors indicating pigment numbers and required dosage 
rates, for subsequent comparison to installed concrete.

E. Samples:  Submit samples of underslab vapor retarder to be used. 

1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.
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B. Follow recommendations of ACI 305R when concreting during hot weather.

C. Follow recommendations of ACI 306R when concreting during cold weather.

PART 2  PRODUCTS

2.01 CONCRETE MATERIALS

A. Cement:  ASTM C 150, Type I - Normal portland type.
1. Acquire all cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C 33.
1. Acquire all aggregates for entire project from same source.

C. Fly Ash:  ASTM C 618, Class C or F.

D. Water:  Clean and not detrimental to concrete.

2.02 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

B. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates recommended by 
manufacturer.

C. Normal Weight Concrete:
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28 days:  As indicated on 

drawings.
2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum comply with ACI 318.
4. Total Air Content:  comply with ACI 318, determined in accordance with ASTM C 173/C 173M.
5. Maximum Slump:  3 inches.
6. Maximum Aggregate Size:  3/4 inch.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by cleaning with 
steel brush and applying bonding agent in accordance with manufacturer's instructions.
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing applications, and 

where curing under humid conditions is required.

3.03 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.

B. Place concrete for floor slabs in accordance with ACI 302.1R.

C. Screed floors level, maintaining surface flatness of maximum 1/8 inch in 10 ft.

3.04 CONCRETE FINISHING

A. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:
1. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI 301.1R; thin floor coverings 

include carpeting, resilient flooring, seamless flooring, thin set quarry tile, and thin set ceramic tile.

B. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at 1:100 nominal.
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3.05 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

C. Take one additional test cylinder during cold weather concreting, cured on job site under same conditions as 
concrete it represents.

3.06 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to HFS Architects and Contractor  within 24 
hours of test.

B. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, tolerances or specified 
requirements.

C. Repair or replacement of defective concrete will be determined by the HFS Architects.  The cost of additional 
testing shall be borne by Contractor when defective concrete is identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of HFS Architects 
for each individual area.

END OF SECTION
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SECTION 04820

REINFORCED UNIT MASONRY ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete Block.

B. Mortar and Grout.

C. Reinforcement and Anchorage.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 07900 - Joint Sealers:  Backing rod and sealant at control and expansion joints.

1.03 REFERENCE STANDARDS

A. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures; American Concrete Institute 
International; 2005.

B. ACI 530.1/ASCE 6/TMS 602 - Specification For Masonry Structures; American Concrete Institute International; 
2005.

C. ASTM A 82/A 82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement; 2007.

D. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

E. ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement; 2007.

F. ASTM A 706/A 706M - Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete 
Reinforcement; 2006a.

G. ASTM C 90 - Standard Specification for Loadbearing Concrete Masonry Units; 2006b.

H. ASTM C 91 - Standard Specification for Masonry Cement; 2005.

I. ASTM C 94/C 94M - Standard Specification for Ready-Mixed Concrete; 2007.

J. ASTM C 140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units and Related Units; 
2007a.

K. ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar; 2004.

L. ASTM C 150 - Standard Specification for Portland Cement; 2007.

M. ASTM C 207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006.

N. ASTM C 270 - Standard Specification for Mortar for Unit Masonry; 2007a.

O. ASTM C 404 - Standard Specification for Aggregates for Masonry Grout; 2007.

P. ASTM C 476 - Standard Specification for Grout for Masonry; 2008.

Q. ASTM C 744 - Standard Specification for Prefaced Concrete and Calcium Silicate Masonry Units; 2005.

R. ASTM C 780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and 
Reinforced Unit Masonry; 2008a.

S. ASTM C 1019 - Standard Test Method for Sampling and Testing Grout; 2008.
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T. ASTM C 1072 - Standard Test Method for Measurement of Masonry Flexural Bond Strength; 2006.

U. ASTM C 1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2007.

V. ASTM E 518 - Standard Test Methods for Flexural Bond Strength of Masonry; 2003.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar and grout.

C. Shop Drawings:  Indicate bar sizes, spacings, reinforcement quantities, bending and cutting schedules, 
reinforcement supporting and spacing devices, and accessories.

1.05 QUALITY ASSURANCE

A. Comply with provisions of ACI 530/ASCE 5/TMS 402 and ACI 530.1/ASCE 6/TMS 602, except where exceeded 
by requirements of the contract documents.

1.06 PRE-INSTALLATION MEETING

A. Convene one week before starting work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination by 
other materials.

1.08 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of ACI 530.1/ASCE 6/TMS 602 or applicable 
building code, whichever is more stringent.

PART 2  PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 x 8 inches and nominal depths as indicated on 

the drawings for specific locations.
2. Load-Bearing Units:  ASTM C 90, normal weight.

a. Hollow block, as indicated.
b. Exposed faces:  Special color and texture, as follows: honed, color to match existing (grey, black 

white blend).
c. Pattern:  Vertical single score.

3. Pre-Faced Units:  ASTM C 90, hollow block, with smooth resinous facing complying with ASTM C 744.
a. Colors and styles:  Match exisiting (black) used as a base at the bottom course.

2.02 MORTAR AND GROUT MATERIALS

A. Masonry Cement:  ASTM C 91 Type S.

B. Portland Cement:  ASTM C 150, Type I; color as required to produce approved color sample.

C. Hydrated Lime:  ASTM C 207, Type S.

D. Mortar Aggregate:  ASTM C 144.

E. Grout Aggregate:  ASTM C 404.

F. Water:  Clean and potable.
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G. Accelerating Admixture:  Nonchloride type for use in cold weather. 

2.03 REINFORCEMENT AND ANCHORAGE

A. Manufacturers of Joint Reinforcement and Anchors:
1. Dur-O-Wal:  www.dur-o-wal.com.
2. Hohmann & Barnard, Inc:  www.h-b.com.
3. Masonry Reinforcing Corporation of America:  www.wirebond.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Reinforcing Steel:  ASTM A 615/A 615M Grade 40 (280).
1. Deformed billet-steel bars.
2. Unfinished.

C. Reinforcing Steel:  ASTM A 706/A 706M, deformed low-alloy steel bars.
1. Unfinished.

D. Single Wythe Joint Reinforcement:  Truss type; ASTM A 82/A 82M steel wire, hot dip galvanized after fabrication 
to ASTM A 153/A 153M, Class B; 0.1483 inch side rods with 0.1483 inch  cross rods;  width as required to 
provide not more than 1 inch and not less than 1/2 inch of mortar coverage on each exposure.

2.04 MORTAR MIXES

A. Mortar for Unit Masonry:  ASTM C 270, using the Proportion Specification.
1. Interior, loadbearing masonry:  Type N.

2.05 MORTAR MIXING

A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM C 270 and in 
quantities needed for immediate use.

B. Maintain sand uniformly damp immediately before the mixing process.

C. Do not use anti-freeze compounds to lower the freezing point of mortar.

D. If water is lost by evaporation, re-temper only within two hours of mixing.

2.06 GROUT MIXES

A. Engineered Masonry: 2,000 psi strength at 28 days; 8-10 inches slump; provide premixed type in accordance 
with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
2. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

2.07 GROUT MIXING

A. Mix grout in accordance with ASTM C 94/C 94M.

B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with ASTM C 476 for 
fine and coarse grout.

C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.

D. Do not use anti-freeze compounds to lower the freezing point of grout.

2.08 PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of Section 01400.

B. Concrete Masonry:  Test each type, class, and grade of concrete masonry unit in accordance with ASTM C 140 
for conformance to requirements of this specification.

HFSArchitects
HFSA #1011.01
DFCM #10027790

Dental Lab Improvements
Utah Valley University

REINFORCED UNIT MASONRY ASSEMBLIES 04820 3 



C. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C 780 recommendations for 
preconstruction testing.

D. Grout Mixes:  Test grout batches in accordance with ASTM C 1019 procedures.

E. Compressive Strength:  Where indicated, test masonry prisms in accordance with ASTM C 1314.
1. Prepare two sets of prisms;  test one set at 7 days and the other at 28 days.
2. Concrete masonry prisms:  Height-to-thickness ratio of not less than 1.33 and not more than 5.0; apply 

correction factor per ACI 530.1/ASCE 6/TMS 602 for ratio other than 2.0.

F. Flexural Bond Strength:  Where indicated, test masonry prisms in accordance with ASTM E 518, with tooled 
joints downward.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Clean reinforcement of loose rust.

C. Provide temporary bracing during installation of masonry work.  Maintain in place until building structure provides 
permanent bracing.

3.03 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform thickness.

C. Concrete Masonry Units:
1. Bond:  Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches.
3. Mortar Joints:  Raked.

3.04 PLACING AND BONDING

A. Lay hollow masonry units with face shell bedding on head and bed joints.

B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

C. Remove excess mortar as work progresses.

D. Interlock intersections and external corners.

E. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be made, remove 
mortar and replace.

F. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped edges.  Prevent 
broken masonry unit corners or edges.

G. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.
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3.05 REINFORCEMENT AND ANCHORAGE

A. Reinforcement Bars:  Secure at locations indicated and to avoid displacement during grouting.  Minimum 
spacing between bars or to masonry surfaces shall be one bar diameter.

B. Joint Reinforcement:  Install horizontal joint reinforcement 8 inches on center.
1. Place masonry joint reinforcement in first and second horizontal joints above and below openings.  Extend 

minimum 16 inches each side of opening.
2. Place continuous joint reinforcement in first and second joint below top of walls.
3. Lap joint reinforcement ends minimum 6 inches.

C. Reinforced Hollow Unit Masonry:  Keep vertical cores to be grouted clear of mortar, including bed area of first 
course.
1. Bond Beams:  At bond beams or other locations for horizontally reinforced masonry, provide special 

masonry units or saw to accommodate reinforcement.

3.06 GROUTING

A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other limitations of contract 
documents.

B. Low-Lift Grouting:
1. Limit height of pours to 48 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is poured.  

Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt pours for more than 

1-1/2 hours.   

3.07 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control and expansion joints, except at floor and roof per 
contract documents

B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow contour end of the 
block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit faces for placement of backer rod and 
sealant.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in accordance with 
manufacturer's instructions.

D. Size control joint in accordance with Section 07900 for sealant performance.

E. Form expansion joint as detailed.

3.08 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and other items to be built into the work and furnished 
under other sections.

B. Install built-in items plumb, level, and true to line.

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.

3.09 TOLERANCES

A. Maximum Variation from Alignment of Columns:  1/4 inch.
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B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

F. Maximum Variation of Joint Thickness:  1/8 inch in 3 ft.

G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.10 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,and location.

3.11 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with ASTM C 140 for 
conformance to requirements of this specification.

C. Mortar Tests:  Test each type of mortar in accordance with recommended procedures in ASTM C 780, testing 
with same frequency as masonry samples.

D. Test and evaluate grout in accordance with ASTM C 1019 procedures.
1. Test with same frequency as specified for masonry units.
2. Test frequency:  Prior to construction and once for every 5000 square feet of masonry constructed.

E. Prism Tests:  Test masonry and mortar panels for compressive strength in accordance with ASTM C 1314 and 
for flexural bond strength in accordance with ASTM C 1072 or ASTM E 518; perform tests and evaluate results.

3.12 CLEANING

A. Remove excess mortar and mortar smears as work progresses.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

END OF SECTION
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SECTION 06100

ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof-mounted curbs.

B. Roofing nailers.

C. Preservative treated wood materials.

D. Fire retardant treated wood materials.

E. Miscellaneous framing and sheathing.

F. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

B. AWPA C2 - Lumber, Timber, Bridge Ties and Mine Ties -- Preservative Treatment by Pressure Processes; 
American Wood-Preservers' Association; 2003.

C. AWPA C20 - Structural Lumber -- Fire Retardant Treatment by Pressure Processes; American 
Wood-Preservers' Association; 2003.

D. AWPA C27 - Plywood -- Fire-Retardant Treatment by Pressure Processes; American Wood-Preservers' 
Association; 2002. 

E. AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood-Protection 
Association; 2009.

F. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology (Department of 
Commerce); 2005.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent deformation 
and to allow air circulation. 

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
1. If no species is specified, provide any species graded by the agency specified; if no grading agency is 

specified, provide lumber graded by any grading agency meeting the specified requirements.
2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review, American 

Lumber Standard Committee (www.alsc.org) and who provides grading service for the species and grade 
specified; provide lumber stamped with grade mark unless otherwise indicated.
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2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS

A. Miscellanous panels.
1. Exposure Class:  Exterior.
2. Thickness:  1/2 inches, nominal.
3. Edges: Square.

2.04 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System for wood 
treatments determined by use categories, expected service conditions, and specific applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating compliance with 

specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an ALSC-accredited 

testing agency, certifying level and type of treatment in accordance with AWPA standards. 

B. Fire Retardant Treatment:
1. Manufacturers:

a. Arch Wood Protection, Inc:  www.wolmanizedwood.com.
b. Hoover Treated Wood Products, Inc:  www.frtw.com.
c. Osmose, Inc:  www.osmose.com.
d. Substitutions:  See Section 01600 - Product Requirements.

2. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low temperature (low 
hygroscopic) type, chemically treated and pressure impregnated; capable of providing a maximum flame 
spread rating of 25 when tested in accordance with ASTM E 84, with no evidence of significant combustion 
when test is extended for an additional 20 minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber and 15 percent 

for plywood.
b. Treat rough carpentry items as indicated .
c. Do not use treated wood in applications exposed to weather or where the wood may become wet.

C. Preservative Treatment:
1. Manufacturers:

a. Arch Wood Protection, Inc:  www.wolmanizedwood.com.
b. Chemical Specialties, Inc:  www.treatedwood.com.
c. Osmose, Inc:  www.osmose.com.
d. Substitutions:  See Section 01600 - Product Requirements.

2. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category UC3B, Commodity 
Specification A using waterborne preservative to 0.25 lb/cu ft retention.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber exposed to weather.
c. Treat lumber in contact with masonry or concrete.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 
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B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory components, 
including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately after installation 
sufficient to remove indoor air contaminants.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures, specialty items, 
and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required by applicable 
local code, to close concealed draft openings between floors and between top story and roof/attic space; other 
material acceptable to code authorities may be used in lieu of solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for anchorage of frames, 
securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items, unless item can be 
securely fastened to two or more studs or other method of support is explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above ceiling, unless other 
method of support is explicitly indicated.

3.03 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and roofing 
assembly installation.

B. Provide wood curb at all roof openings except where specifically indicated otherwise.  Form corners by 
alternating lapping side members.

3.04 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.

B. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.

3.05 CLEANING

A. Waste Disposal:  Comply with the requirements of Section 01732.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation facilities or 

“waste-to-energy” facilities.

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06200

FINISH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items.

B. Wood casings and moldings.

1.02 RELATED REQUIREMENTS

A. Section 06100 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

B. Section 06410 - Custom Cabinets:  Shop fabricated custom cabinet work.

C. Section 08211 - Flush Wood Doors.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details, accessories, to a 
minimum scale of 1-1/2 inch to 1 ft.

C. Samples:  Submit two samples of wood trim 12 inch long.

1.04 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this section with 
minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect work from moisture damage.

PART 2  PRODUCTS

2.01 MATERIALS - GENERAL

A. Unless otherwise indicated provide products of quality specified by AWI Architectural Woodwork Quality 
Standards Illustrated for Premium grade.

B. Unless otherwise indicated provide products of quality specified by Woodwork Institute Manual of Millwork for 
Premium grade.

2.02 LUMBER MATERIALS

A. Hardwood Lumber:  northern red oak species, plane sawn, maximum moisture content of 6 percent, of quality 
suitable for transparent finish.

2.03 SHEET MATERIALS

A. Hardwood Plywood:  Face species northern red oak, plain sawn, book matched, medium density fiberboard 
core; glue type as recommended for application.

2.04 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for cutting.  Provide trim for 
scribing and site cutting.
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2.05 SHOP FINISHING

A. Finish work in accordance with AWI Architectural Woodwork Quality Standards Illustrated, Section 1500:
1. Transparent:  Catalyzed polyurethane (formerly TR-6).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

3.02 INSTALLATION

A. Set and secure materials and components in place, plumb and level.

B. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use additional 
overlay trim to conceal larger gaps.

3.03 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION

HFSArchitects
HFSA #1011.01
DFCM #10027790

Dental Lab Improvements
Utah Valley University

FINISH CARPENTRY 06200 2 



SECTION 06410

CUSTOM CABINETS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Specially fabricated cabinet units.

B. Cabinet hardware.

C. Preparation for installing utilities.

1.02 RELATED REQUIREMENTS

A. Section 06415 - Countertops.

1.03 REFERENCE STANDARDS

A. ANSI A135.4 - American National Standard for Basic Hardboard; 2004.

B. ANSI A208.1 - American National Standard for Particleboard; 1999.

C. ANSI A208.2 - American National Standard for Medium Density Fiberboard for Interior Use; 2002.

D. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; Architectural Woodwork Institute 
and Architectural Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

E. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers Association; 2005.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a preinstallation meeting not less than one week before starting work of this 
section; require attendance by all affected installers.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles and elevations, assembly methods, joint details, 
fastening methods, accessory listings, hardware location and schedule of finishes.

C. Product Data:  Provide data for hardware accessories.

1.06 QUALITY ASSURANCE

A. Perform work in accordance with AWI/AWMAC Architectural Woodwork Quality Standards Illustrated, Custom 
quality, unless other quality is indicated for specific items.

B. Perform cabinet construction in accordance with AWI/AWMAC Architectural Woodwork Quality Standards 
Illustrated, Premium quality, unless other quality is indicated for specific items.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with 
minimum three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect units from moisture damage.

1.08 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions in building 
spaces at same levels planned for occupancy.
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PART 2  PRODUCTS

2.01 WOOD-BASED COMPONENTS

2.02 LUMBER MATERIALS

2.03 PANEL MATERIALS

A. Particleboard:  ANSI A208.1; medium density industrial type as specified in AWI/AWMAC Architectural 
Woodwork Quality Standards Illustrated, composed of wood chips bonded with interior grade adhesive under 
heat and pressure; sanded faces; thickness as required; use for components indicated on drawings.

B. Medium Density Fiberboard (MDF):  ANSI A208.2; type as specified in AWI/AWMAC Architectural Woodwork 
Quality Standards Illustrated; composed of wood fibers pressure bonded with moisture resistant adhesive to suit 
application; sanded faces; thickness as required.
1. Use for concealed components.
2. Use as backing for plastic laminate unless otherwise indicated.

C. Hardboard:  AHA A135.4; Pressed wood fiber with resin binder, Class 1 - Tempered, 1/4 inch thick, smooth two 
sides (S2S); use for drawer bottoms, dust panels, and other components indicated on drawings.

D. Hardwood Edgebanding: Use solid hardwood edgebanding matching species, color, grain, and grade for 
exposed portions of cabinetry. 

2.04 LAMINATE MATERIALS

A. Manufacturers:
1. Formica Corporation:  www.formica.com.
2. Panolam Industries International, Inc\Nevamar:  www.nevamar.com.
3. Wilsonart International, Inc:  www.wilsonart.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific applications and 
as follows:
1. Horizontal Surfaces: HGL, 0.039 inch nominal thickness, colors as scheduled, finish as scheduled.
2. Vertical Surfaces: VGS, 0.028 inch nominal thickness, colors as scheduled, finish as scheduled.
3. Cabinet Liner: CLS, 0.020 inch nominal thickness, colors as scheduled, finish as scheduled.
4. Laminate Backer: BKL, 0.020 inch nominal thickness, undecorated; for application to concealed backside 

of panels faced with high pressure decorative laminate.

2.05 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.

B. Plastic Edge Banding:  Extruded PVC, flat shaped; smooth finish; self locking serrated tongue; of width to match 
component thickness, color as selected from manufacturer's standards.
1. Use at all exposed shelf edges.
2. Use at Door and Drawer edges.

2.06 HARDWARE

A. Adjustable Shelf Supports:  Standard side-mounted system using recessed metal shelf standards or multiple 
holes for pin supports and coordinated self rests, polished chrome finish, for nominal 1 inch spacing adjustments.

B. Adjustable Shelf Supports:  Standard back-mounted system using surface mounted metal shelf standards and 
coordinated cantilevered shelf brackets, satin chrome finish, for nominal 1 inch spacing adjustments.

C. Drawer and Door Pulls:  "U" shaped wire pull, steel with chrome finish, 4 inch centers.

D. Catches:  Magnetic.
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E. Drawer Slides:
1. Type: Full extension.
2. Type: Full extension locking type where shown.
3. Static Load Capacity: Heavy Duty grade.
4. Mounting: Side mounted.
5. Stops: Integral type.
6. Manufacturers:

a. Accuride International, Inc:  www.accuride.com.
b. Grass America Inc:  www.grassusa.com.
c. Knape & Vogt Manufacturing Company:  www.knapeandvogt.com.

F. Hinges:  European style concealed self-closing type, steel with polished finish.
1. Manufacturers:

a. Grass America Inc:  www.grassusa.com.
b. Hardware Resources:  www.hardwareresources.com.
c. Julius Blum, Inc:  www.blum.com.
d. Substitutions:  See Section 01600 - Product Requirements.

G. Grommets:  Doug Mockett or equal, 1" OD molded plastic grommets with 3/4" hole and plastic cap with slot for 
wire passage.  Color selected by architect.

2.07 FABRICATION

A. Cabinet Style:  Flush overlay.

B. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.  
Fit corners and joints hairline; secure with concealed fasteners.  Slightly bevel arises.  Locate counter butt joints 
minimum 2 feet from sink cut-outs.

C. Provide cutouts for plumbing fixtures.  Verify locations of cutouts from on-site dimensions.  Prime paint cut 
edges.

2.08 FACTORY FINISHING

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify location and sizes of utility rough-in associated with work of this section.

3.02 INSTALLATION

A. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.

B. Use concealed joint fasteners to align and secure adjoining cabinet units.

C. Secure cabinets to floor using appropriate angles and anchorages.

3.03 ADJUSTING

A. Adjust installed work.

END OF SECTION
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SECTION 06415

COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Countertops for architectural cabinetwork.

1.02 RELATED REQUIREMENTS

A. Section 06410 - Custom Cabinets.

B. Section 15410 - Plumbing Fixtures:  Sinks.

1.03 REFERENCE STANDARDS

A. AWI/AWMAC (QSI) - Quality Standard Illustrated; Architectural Woodwork Institute and Architectural Woodwork 
Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

B. PS 1 - Structural Plywood; 2007.

1.04 SUBMITTALS

A. Shop Drawings:  Complete details of materials and installation; combine with shop drawings of cabinets and 
casework specified in other sections.

B. Selection Samples:  For each finish product specified, color chips representing manufacturer's full range of 
available colors and patterns.

C. Verification Samples:  For each finish product specified, minimum size 6 inches square, representing actual 
product, color, and patterns.

D. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.

E. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and repair of countertop 
surfaces.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Same fabricator as for cabinets on which tops are to be installed.

B. Installer Qualifications:  Fabricator.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance 
with requirements of local authorities having jurisdiction.

1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by 
manufacturer for optimum results.  Do not install products under environmental conditions outside 
manufacturer's absolute limits.

PART 2  PRODUCTS

2.01 COUNTERTOP ASSEMBLIES

A. Engineered Quartz Countertops:  Quartz granules and acrylic binder casting.
1. Flat sheet thickness 2 cm minimum.
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a. NSF approved for food contact.
b. Color and Pattern:  To be selected from manufacturer's full line.
c. Manufacturers:

1) Cambria
2) Caesarstone
3) HanStone
4) Silestone
5) Sugatsuni
6) Technistone
7) Zodiac by du Pont

d. Other Components Thickness 2 cm minimum.
e. Exposed Edge Treatment:  Built up to a minimum 4 cm thick
f. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high, unless noted 

otherwise.
g. Skirts:  As indicated on drawings.

2.02 ACCESSORY MATERIALS

A. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply; minimum 3/4 inch 
thick; join lengths using metal splines.

B. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of materials being joined.

C. Joint Sealant:  Mildew-resistant silicone sealant, clear.

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or unnecessary cutouts 

or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof glue.
2. Height:  4 inches, unless otherwise indicated.  Engineered quartz for engineered quartz countertops.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify HFS Architects of unsatisfactory 
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets are installed in 
proper locations.

3.02 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level; shim where 
required.

B. Attach plastic laminate countertops using screws with minimum penetration into substrate board of 5/8 inch.

C. Seal joint between back/end splashes and vertical surfaces.
1. Where applied cove molding is not indicated use specified sealant.

3.03 CLEANING
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A. Clean countertops surfaces thoroughly.

3.04 PROTECTION

A. Protect installed products until completion of project.

END OF SECTION
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SECTION 07212

BOARD AND BATT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation at cavity wall construction, perimeter foundation wall, and underside of floor slabs.

B. Batt insulation and vapor retarder in exterior wall, ceiling, and roof construction.

C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall and roof.

1.02 RELATED REQUIREMENTS

A. Section 04815 - Cavity Walls.

B. Section 05400 - Cold Formed Metal Framing:  Supporting construction for batt insulation.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product limitations.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene board.

B. Insulation at Perimeter of Foundation:  Extruded polystyrene board.

C. Insulation Inside Masonry Cavity Walls:  Extruded polystyrene board.

D. Insulation in Metal Framed Walls:  Batt insulation with separate vapor retarder.

2.02 BATT INSULATION MATERIALS

A. Batt Insulation:  ASTM C 665; preformed batt; friction fit, conforming to the following:
1. Material:  Glass or mineral fiber.
2. Combustibility:  Non-combustible, when tested in accordance with ASTM E 136, except for facing, if any.

PART 3  EXECUTION

3.01 BATT INSTALLATION

A. Install insulation and vapor retarder in accordance with manufacturer's instructions.

B. Install in exterior wall and roof spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services within the plane 
of the insulation.

E. At metal framing, place vapor retarder on warm side of insulation; lap and seal sheet retarder joints over 
member face.

F. Tape seal tears or cuts in vapor retarder.

G. Extend vapor retarder tightly to full perimeter of adjacent window and door frames and other items interrupting 
the plane of the membrane.  Tape seal in place.
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END OF SECTION
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SECTION 07900

JOINT SEALERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sealants and joint backing.

1.02 RELATED REQUIREMENTS

A. Section 08800 - Glazing:  Glazing sealants and accessories.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with other sections referencing this section.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating sealant chemical characteristics.

1.05 QUALITY ASSURANCE

A. Maintain one copy of each referenced document covering installation requirements on site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with 
minimum three years documented experience.

C. Applicator Qualifications:  Company specializing in performing the work of this section with minimum five years 
experience.

1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the sealant manufacturer during and after installation.

PART 2  PRODUCTS

2.01 SEALANTS

A. General Purpose Interior Sealant:  Acrylic emulsion latex; ASTM C 834, Type OP, Grade NF single component, 
paintable.
1. Color:  Match adjacent finished surfaces.

2.02 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.

B. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Verify that joint backing and release tapes are compatible with sealant.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean and prime joints in accordance with manufacturer's instructions.

HFSArchitects
HFSA #1011.01
DFCM #10027790

Dental Lab Improvements
Utah Valley University

JOINT SEALERS 07900 1 



C. Perform preparation in accordance with manufacturer's instructions and ASTM C 1193.

D. Protect elements surrounding the work of this section from damage or disfigurement.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of surfaces and material 
installation instructions.

B. Perform installation in accordance with ASTM C 1193.

C. Install bond breaker where joint backing is not used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

E. Apply sealant within recommended application temperature ranges.  Consult manufacturer when sealant cannot 
be applied within these temperature ranges.

F. Tool joints concave.

3.04 CLEANING

A. Clean adjacent soiled surfaces.

3.05 PROTECTION

A. Protect sealants until cured.

END OF SECTION
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SECTION 08110

STEEL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated steel doors and frames.

B. Steel frames for wood doors.

C. Fire-rated steel doors and frames.

D. Thermally insulated steel doors.

E. Sound-rated steel doors and frames.

F. Steel glazing frames.

1.02 RELATED REQUIREMENTS

A. Section 08710 - Door Hardware.

B. Section 08800 - Glazing:  Glass for doors and borrowed lites.

C. Section 09900 - Paints and Coatings:  Field painting.

1.03 REFERENCE STANDARDS

A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and Facilities; 
International Code Council; 2003. 

B. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames; 2003.

C. ANSI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors and 
Frames; 1998 (R2004).

D. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

E. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of 
Building Partitions and Elements; 2004.

F. ASTM E 413 - Classification for Rating Sound Insulation; 2004.

G. ASTM E 1408 - Standard Test Method for Laboratory Measurement of the Sound Transmission Loss of Door 
Panels and Door Systems; 1991 (Reapproved 2000).

H. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006.

I. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors and Frames; The 
National Association of Architectural Metal Manufacturers; 2007.

J. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association; 2007.

K. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

L. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; 1998.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.
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B. Product Data:  Materials and details of design and construction, hardware locations, reinforcement type and 
locations, anchorage and fastening methods, and finishes; and one copy of referenced grade standard.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and identifying location of 
different finishes, if any.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation instructions 
relating to this project.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with 
minimum three years documented experience.

B. Maintain at the project site a copy of all reference standards dealing with installation.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in accordance with NAAMM HMMA 840.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Steel Doors and Frames:
1. Assa Abloy Ceco, Curries, or Fleming:  www.assaabloydss.com.
2. Windsor Republic Doors:  www.republicdoor.com.
3. Steelcraft:  www.steelcraft.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 DOORS AND FRAMES

A. Requirements for All Doors and Frames:
1. Accessibility:  Comply with ANSI/ICC A117.1.
2. Door Edge Profile:  Beveled on both edges.
3. Door Texture:  Smooth faces.
4. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as indicated on 

drawings.
5. Hardware Preparation:  In accordance with BHMA A156.115, with reinforcement welded in place, in 

addition to other requirements specified in door grade standard.
6. Galvanizing for Units in Wet Areas:  All components hot-dipped zinc-iron alloy-coated (galvannealed), 

manufacturer's standard coating thickness.
7. Finish:  Factory primed, for field finishing.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more than one type of 
requirement, comply with all the specified requirements for each type; for instance, an exterior door that is also 
indicated as being sound-rated must comply with the requirements specified for exterior doors and for 
sound-rated doors; where two requirements conflict, comply with the most stringent.

2.03 STEEL DOORS

A. Exterior Doors:
1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless.
2. Core: Polystyrene foam.
3. Top Closures for Outswinging Doors:  Flush with top of faces and edges.
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4. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance with ASTM A 
653/A 653M, with manufacturer's standard coating thickness.

5. Weatherstripping:  Separate, see Section 08710.
6. Finish:  Factory primed, for field finishing.

B. Interior Doors, Non-Fire-Rated:
1. Grade:  ANSI A250.8 Level 1, physical performance Level C, Model 1, full flush.
2. Thickness:  1-3/4 inches.
3. Finish:  Factory primed, for field finishing.

C. Interior Doors, Fire-Rated:
1. Grade:  ANSI A250.8 Level 1, physical performance Level C, Model 1, full flush.
2. Fire Rating:  As indicated on Door and Frame Schedule, tested in accordance with UL 10C ("positive 

pressure").
a. Provide units listed and labeled by UL.
b. Attach fire rating label to each fire rated unit.

3. Finish:  Factory primed, for field finishing.

2.04 STEEL FRAMES

A. General:
1. Comply with the requirements of grade specified for corresponding door, except:

a. ANSI A250.8 Level 1 Doors:  16 gage frames.
b. ANSI A250.8 Level 3 Doors:  14 gage frames.
c. Frames for Wood Doors:  Comply with frame requirements specified in ANSI A250.8 for Level 1, 16 

gage
d. Frames for Sound-Rated Wood Doors:  Comply with frame requirements specified in ANSI A250.8 for 

Level 1, 16 gage 
2. Finish:  Factory primed, for field finishing.
3. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be grouted.
4. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches high to fill opening 

without cutting masonry units.
5. Frames Wider than 48 Inches:  Reinforce with steel channel fitted tightly into frame head, flush with top.
6. Frames Installed Back-to-Back:  Reinforce with steel channels anchored to floor and overhead structure.

B. Exterior Door Frames:  Face welded, seamless with joints filled.
1. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance with ASTM A 

653/A 653M, with manufacturer's standard coating thickness.
2. Finish:  Factory primed, for field finishing.
3. Weatherstripping:  Separate, see Section 08710.

C. Interior Door Frames, Non-Fire-Rated:  Face welded type.
1. Finish:  Factory primed, for field finishing.

D. Interior Door Frames, Fire-Rated:  Face welded type.
1. Fire Rating:  Same as door, labeled.
2. Finish:  Factory primed, for field finishing.

E. Frames for Interior Glazing or Borrowed Lights:  Construction and face dimensions to match door frames, and 
as indicated on drawings.

2.05 ACCESSORY MATERIALS

A. Glazing:  As specified in Section 08800.
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B. Removable Stops:  Formed sheet steel, shape as indicated on drawings, mitered or butted corners; prepared for 
countersink style tamper proof screws.

C. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center mullion of pairs, 
and 2 on head of pairs without center mullions.

D. Temporary Frame Spreaders:  Provide for all factory- or shop-assembled frames.

2.06 FINISH MATERIALS

A. Primer:  Rust-inhibiting, complying with ANSI A250.10, door manufacturer's standard.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

3.02 INSTALLATION

A. Install in accordance with the requirements of the specified door grade standard and NAAMM HMMA 840.

B. In addition, install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Coordinate installation of hardware.

E. Coordinate installation of glazing.

3.03 TOLERANCES

A. Maximum Diagonal Distortion:  1/16 in measured with straight edge, corner to corner.

3.04 ADJUSTING

A. Adjust for smooth and balanced door movement.

B. Adjust sound control doors so that seals are fully engaged when door is closed.

END OF SECTION
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SECTION 08211

FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush and flush glazed configuration; fire rated, non-rated, and acoustical.

1.02 RELATED REQUIREMENTS

A. Section 08110 - Steel Doors and Frames.

B. Section 08710 - Door Hardware.

C. Section 08800 - Glazing.

1.03 REFERENCE STANDARDS

A. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; Architectural Woodwork Institute 
and Architectural Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

B. ICC (IBC) - International Building Code; 2006.

C. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.

D. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association; 2007.

E. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection Association; 2008.

F. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

G. UL 10B - Standard for Fire Tests of Door Assemblies; 2008.

H. WDMA I.S.1-A - Architectural Wood Flush Doors; Window and Door Manufacturers Association; 2004.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

B. Product Data:  Indicate door core materials and construction; veneer species, type and characteristics.

C. Specimen warranty.

D. Shop Drawings:  Illustrate door opening criteria, elevations, sizes, types, swings, undercuts required, special 
beveling, special blocking for hardware, factory machining criteria, factory finishing criteria, identify cutouts for 
glazing.

E. Samples:  Submit two samples of door veneer,  illustrating wood grain, stain color, and sheen.

F. Manufacturer's Installation Instructions:  Indicate special installation instructions.

G. Warranty, executed in DFCM's name.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with 
minimum three years of documented experience.

B. Installed Fire Rated Door and Transom Panel Assembly:  Conform to NFPA 80 for fire rated class as indicated.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.
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B. Accept doors on site in manufacturer's packaging.  Inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in damp or wet areas; or in 
areas where sunlight might bleach veneer.  Seal top and bottom edges with tinted sealer if stored more than one 
week.  Break seal on site to permit ventilation.

1.07 PROJECT CONDITIONS

A. Coordinate the work with door opening construction, door frame and door hardware installation.

1.08 WARRANTY

A. See Section 01780 - Closeout Submittals for additional warranty requirements.

B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.

C. Include coverage for delamination of veneer, warping beyond specified installation tolerances, defective 
materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Eggers Industries:  www.eggersindustries.com.
2. Haley Brothers:  www.haleybros.com.
3. Marshfield DoorSystems, Inc:  www.marshfielddoors.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 DOORS

A. All Doors:  See drawings for locations and additional requirements.
1. Quality Level: Premium Grade, in accordance with AWI/AWMAC Architectural Woodwork Quality 

Standards Illustrated, Section 1300.
2. Wood Veneer Faced Doors:  5-ply or 7-ply unless otherwise indicated.

B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at all locations.
2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with NFPA 252, UL 10B, or UBC 

Standard 7-2-94 ("neutral pressure"); UL or WH (ITS) labeled without any visible seals when door is open.
3. Wood veneer facing with factory transparent finish.

2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and faces as indicated 
above.

B. Fire Rated Doors:  Mineral core, Type FD, plies and faces as indicated above; with core blocking as required to 
provide adequate anchorage of hardware without through-bolting.

C. Sound Retardant Doors:  Equivalent to Type PC construction with core as required to achieve rating specified; 
plies and faces as indicated above.

2.04 DOOR FACINGS

A. Wood Veneer Facing for Transparent Finish:  Red oak, veneer grade as specified by quality standard, rift cut, 
slip veneer match, center balance assembly match.
1. Vertical Edges:  Same species as face veneer.

2.05 ACCESSORIES
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A. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for countersink style tamper 
proof screws.

2.06 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:  
1. Provide solid blocks at lock edge for hardware reinforcement.

C. Fit door edge trim to edge of stiles after applying veneer facing.

D. Factory machine doors for hardware other than surface-mounted hardware, in accordance with hardware 
requirements and dimensions.

E. Factory fit doors for frame opening dimensions identified on shop drawings, with edge clearances in accordance 
with specified quality standard.
1. Exception:  Doors to be field finished.

F. Provide edge clearances in accordance with AWI Quality Standards Illustrated Section 1700.

2.07 FACTORY FINISHING - WOOD VENEER DOORS

A. Factory finish doors in accordance with specified quality standard:
1. Transparent Finish:  Transparent catalyzed polyurethane, Premium quality, satin sheen.

B. Factory finish doors in accordance with approved sample.

C. Seal door top edge with color sealer to match door facing.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Use machine tools to cut or drill for hardware.

D. Coordinate installation of doors with installation of frames and hardware.

E. Coordinate installation of glazing.

3.03 TOLERANCES

A. Conform to specified quality standard for fit and clearance tolerances.

B. Conform to specified quality standard for maximum diagonal distortion.

C. Maximum Vertical Distortion (Bow):  1/8 inch measured with straight edge or taut string, top to bottom, over an 
imaginary 36 by 84 inches surface area.
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D. Maximum Width Distortion (Cup):  1/8 inch measured with straight edge or taut string, edge to edge, over an 
imaginary 36 by 84 inches surface area.

3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

3.05 SCHEDULE - See Drawings

END OF SECTION
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SECTION 08710

DOOR HARDWARE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hardware for wood, hollow steel, and aluminum doors.

B. Hardware for fire-rated doors.

C. Lock cylinders for doors for which hardware is specified in other sections.

D. Weatherstripping, seals and door gaskets.

1.02 RELATED REQUIREMENTS

A. Section 08110 - Steel Doors and Frames.

B. Section 08211 - Flush Wood Doors.

C. Section 08410 - Metal-Framed Storefronts:  Hardware for same except cylinders; installation of cylinders.

D. Section 08460 - Automatic Entrance Doors:  Hardware for same.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products onto which door hardware will be installed.

B. Furnish templates for door and frame preparation to manufacturers and fabricators of products requiring internal 
reinforcement for door hardware.

C. Convey DFCM's keying requirements to manufacturers.

D. Sequence installation to ensure utility connections are achieved in an orderly and expeditious manner.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate locations and mounting heights of each type of hardware, schedules, catalog cuts, electrical 

characteristics and connection requirements.

C. Project Record Documents:  Record actual locations of concealed equipment, services, and conduit.

D. Maintenance Data:  Include data on operating hardware, lubrication requirements, and inspection procedures 
related to preventative maintenance.

E. Keys:  Deliver with identifying tags to DFCM by security shipment direct from hardware supplier.

F. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in DFCM's name and 
registered with manufacturer.

G. Maintenance Materials and Tools:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.
2. Extra Lock Cylinders:  One for each master keyed group.
3. Tools:  One set of all special wrenches or tools applicable to each different or special hardware component, 

whether supplied by the hardware component manufacturer or not.
4. Provide maintenance tools and accessories supplied by hardware component manufacturer.

1.05 QUALITY ASSURANCE
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code to match hardware 
schedule.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hinges:
1. Hager
2. McKinney
3. Stanley Hardware:  www.stanleyworks.com.

B. Cylindrical Locksets:  match existing keyway
1. Sargent 10 series (to match existing)

C. Closers:
1. LCN:  www.lcnclosers.com.

D. Wall and Floor Stops/Holders:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hiawatha, Inc:  www.hiawathainc.com.
3. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
4. Quality.

E. Gasketing and Thresholds:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. National Guard Products, Inc:  www.ngpinc.com.
3. Pemko Manufacturing Co:  www.pemko.com.
4. Zero International, Inc:  www.zerointernational.com.

F. Protection Plates:  Bevel 4 sides and countersunk screws
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. Hiawatha, Inc:  www.hiawathainc.com.
4. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
5. Quality.

G. Substitutions:  See Section 01600 - Product Requirements.

2.02 GENERAL REQUIREMENTS FOR DOOR HARDWARE PRODUCTS

A. Provide products that comply with the following:
1. Applicable provisions of Federal, State, and local codes.

B. Finishes:  Identified in schedule at end of section.

2.03 KEYING

A. Door Locks:  Great grand master keyed.
1. Include construction keying.

B. Supply keys in the following quantities:
1. 5 change keys for each lock.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that doors and frames are ready to receive work and dimensions are as indicated on shop drawings.
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3.02 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Use templates provided by hardware item manufacturer.

C. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80.

D. Mounting heights for hardware from finished floor to center line of hardware item:  As listed in Schedule, unless 
otherwise noted:
1. For steel doors and frames:  Comply with DHI "Recommended Locations for Architectural Hardware for 

Steel Doors and Frames."
2. For wood doors:  Comply with DHI "Recommended Locations for Architectural Hardware for Wood Flush 

Doors."
3. Wood doors:  See Section 08211.

3.03 ADJUSTING

A. Adjust work under provisions of Section 01700.

B. Adjust hardware for smooth operation.

3.04 PROTECTION

A. Protect finished Work under provisions of Section 01700.

B. Do not permit adjacent work to damage hardware or finish.

3.05 SCHEDULE - Attached.
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HARDWARE SCHEDULE

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

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

NO. QTY. ITEM MFG MODEL STYLE/SIZE FINISH

01 Interview/Consult
3 Ea Hinges Hager AB700 4 ½ “x 4”½ US10
1 Ea Lockset Sargent 10U15 P US10
1 Ea Stop Rockwood 403 US10

02 Storage
3 Ea Hinges Hager AB700 4 ½“x 4 ½“ US10

1 Ea Lockset Sargent 10G37 P US10

1 Ea Closer LCN 4040 Bz
1 Ea Seal NG 2525
1 Ea Stop Rockwood 403 US10

03 Darkroom

4 Ea Hinges Hager AB700 4 ½ “x 4 ½“ US10

1 Ea Lockset Sargent 10U65 P US10

1 Ea Stop Rockwood 403 US10

1 Set W eather Strip Hagar 870S

1 Ea Auto Door Bottom Zero 365AA

 

END OF SECTION 08710



SECTION 08800

GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass.

B. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS

A. Section 08110 - Steel Doors and Frames:  Glazed doors and borrowed lites.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.

B. ASTM C 864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets, Setting Blocks, and 
Spacers; 2005.

C. ASTM C 1036 - Standard Specification for Flat Glass; 2006.

D. ASTM C 1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated and Uncoated 
Glass; 2004.

E. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2004.

F. GANA (SM) - FGMA Sealant Manual; Glass Association of North America; 1990.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics, size limitations, 
special handling or installation requirements.

C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental characteristics, 
limitations, special application requirements.  Identify available colors.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA Glazing Manual and FGMA Sealant Manual for glazing installation 
methods.

B. Installer Qualifications:  Company specializing in performing the work of this section with minimum five years 
experience.

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 50 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.

1.07 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Sealed Insulating Glass Units:  Provide a ten (10) year warranty to include coverage for seal failure, interpane 
dusting or misting, including replacement of failed units.
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C. Laminated Glass:  Provide a ten (10) year warranty to include coverage for delamination, including replacement 
of failed units.

PART 2  PRODUCTS

2.01 GLAZING TYPES

2.02 GLASS MATERIALS

A. Float Glass Manufacturers:
1. AGC Flat Glass North America, Inc:  www.afgglass.com.
2. Pilkington North America Inc:  www.pilkington.com.
3. PPG Industries, Inc:  www.ppg.com.
4. Substitutions:  Refer to Section 01600 - Product Requirements.

B. Float Glass:  All glazing is to be float glass unless otherwise indicated.
1. Annealed Type:  ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing select).
2. Heat-Strengthened and Fully Tempered Types:  ASTM C 1048.
3. Tinted Types:  Color and performance characteristics as indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with specified requirements for wind load design 

regardless of specified thickness.

C. Clear Float Glass:  Clear, fully tempered.

D. Safety Glass:  Clear; fully tempered with horizontal tempering.
1. Comply with 16 CFR 1201 test requirements for Category II.

2.03 GLAZING COMPOUNDS

A. Manufacturers:
1. Bostik Inc:  www.bostik-us.com.
2. Pecora Corporation:  www.pecora.com.
3. BASF Construction Chemicals-Building Systems:  www.chemrex.com.
4. Substitutions:  Refer to Section 01600 - Product Requirements.

2.04 GLAZING ACCESSORIES

A. Setting Blocks:   Neoprene, 80 to 90 Shore A durometer hardness, ASTM C 864 Option I.  Length of 0.1 inch for 
each square foot of glazing or minimum 4 inch x width of glazing rabbet space minus 1/16 inch x height to suit 
glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness, ASTM C 864 Option I.  Minimum 3 inch long x 
one half the height of the glazing stop x thickness to suit application, self adhesive on one face.

C. Glazing Tape:  Preformed butyl compound with integral resilient tube spacing device; 10 to 15 Shore A 
durometer hardness; coiled on release paper; black color.
1. Manufacturers:

a. Pecora Corporation:  www.pecora.com.
b. Tremco Global Sealants:  www.tremcosealants.com.
c. Substitutions:  Refer to Section 01600 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may impede moisture 
movement, weeps are clear, and ready to receive glazing.
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3.02 PREPARATION

3.03 CLEANING

A. Remove glazing materials from finish surfaces.

B. Remove labels after Work is complete.

C. Clean glass and adjacent surfaces.

3.04 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark heat absorbing or 
reflective glass units.

END OF SECTION
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SECTION 09260

GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal stud wall framing.

B. Acoustic insulation.

C. Gypsum wallboard.

D. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06100 - Rough Carpentry: Wood blocking product and execution requirements.

B. Section 07212 - Board and Batt Insulation:  Acoustic insulation.

C. Section 07840 - Firestopping:  Top-of-wall assemblies at fire rated walls.

1.03 REFERENCE STANDARDS

A. AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural Members; American 
Iron and Steel Institute; 2001 with 2004 supplement. (replaced SG-971)

B. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

C. ASTM C 475/C 475M - Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum Board; 
2002 (Reapproved 2007).

D. ASTM C 645 - Standard Specification for Nonstructural Steel Framing Members; 2007.

E. ASTM C 665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction 
and Manufactured Housing; 2006.

F. ASTM C 754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached 
Gypsum Panel Products; 2007.

G. ASTM C 840 - Standard Specification for Application and Finishing of Gypsum Board; 2007.

H. ASTM C 1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum 
Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2007.

I. ASTM C 1280 - Standard Specification for Application of Gypsum Sheathing; 2007.

J. ASTM C 1396/C 1396M - Standard Specification for Gypsum Board; 2006a.

K. ASTM D 3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an 
Environmental Chamber; 2000 (Reapproved 2005).

L. ASTM E 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building Construction; 2005.

M. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of 
Building Partitions and Elements; 2004.

N. ASTM E 413 - Classification for Rating Sound Insulation; 2004.

O. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2007.
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1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on gypsum board, accessories, and joint finishing system.

C. Product Data:  Provide manufacturer's data on partition head to structure connectors, showing compliance with 
requirements.

D. Test Reports:  For all stud framing products that do not comply with ASTM C 645 or C 754, provide independent 
laboratory reports showing maximum stud heights at required spacings and deflections.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board application and finishing, with 
minimum three years of documented experience.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C 840 and GA-216.

2.02 METAL FRAMING MATERIALS

A. Manufacturers - Metal Framing, Connectors, and Accessories:
1. Clark Western Building Systems:  www.clarkwestern.com.
2. Dietrich Metal Framing:  www.dietrichindustries.com.
3. Marino\Ware:  www.marinoware.com.
4. Phillips Manufacturing Company:  www.phillipsmfg.com.
5. The Steel Network, Inc:  www.SteelNetwork.com.
6. Substitutions:  See Section 01600 - Product Requirements.

B. Non-Loadbearing Framing System Components:  ASTM C 645; galvanized sheet steel, depth: 3-5/8" unless 
noted otherwise, gauge: 20 ga. for all depths.

C. Partition Head to Structure Connections:  Provide mechanical anchorage devices that accommodate deflection 
using slotted holes, screws and anti-friction bushings, preventing rotation of studs while maintaining structural 
performance of partition.
1. Structural Performance:  Maintain lateral load resistance and vertical movement capacity required by 

applicable code, when evaluated in accordance with AISI North American Specification for the Design of 
Cold-Formed Steel Structural Members.

2. Material:  ASTM A 653/A 653M steel sheet, SS Grade 50/340, with G60/Z180 hot dipped galvanized 
coating.

2.03 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. CertainTeed Corporation:  www.certainteed.com.
2. Georgia-Pacific Gypsum LLC:  www.gp.com/gypsum.
3. National Gypsum Company:  www.nationalgypsum.com.
4. USG Corporation:  www.usg.com.
5. Substitutions:  See Section 01600 - Product Requirements.

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. Sizes to minimize joints in place; ends square cut.
1. Regular Type: 

a. Application:  Use for vertical surfaces, unless otherwise indicated.
b. Thickness:  5/8 inch.
c. Edges: Tapered.
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2. Fire Resistant Type:  Complying with Type X requirements; UL or WH rated.
a. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly; if no 

tested assembly is indicated, use Type X.
b. Thickness:  5/8 inch.
c. Edges: Tapered.

3. Ceiling Board: Special sag-resistant type.
a. Application: Ceilings, unless otherwise indicated.
b. Thickness: 5/8 inch.
c. Edges: Tapered.

2.04 ACCESSORIES

A. Joint Materials:  ASTM C 475 and as recommended by gypsum board manufacturer for project conditions.
1. Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise indicated.
2. Ready-mixed vinyl-based joint compound.

B. Screws for Attachment to Steel Members Less Than 0.03 inch In Thickness, to Wood Members, and to Gypsum 
Board:  ASTM C 1002; self-piercing tapping type; cadmium-plated for exterior locations.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C 754 and manufacturer's instructions.

B. Studs:  Space studs as permitted by standard.
1. Extend partition framing to structure where indicated and to ceiling in other locations.
2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance with 

manufacturer's instructions.
3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance between top of 

studs and structure, and connect studs to track using specified mechanical devices in accordance with 
manufacturer's instructions; verify free movement of top of stud connections; do not leave studs 
unattached to track.

3.03 BOARD INSTALLATION

A. Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize butt end joints, 
especially in highly visible locations.

B. Install gypsum board vertically- horizontal application on wall is not accceptable.

C. Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of assembly listing.

3.04 INSTALLATION OF TRIM AND ACCESSORIES

A. Corner Beads:  Install at external corners, using longest practical lengths.  

B. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials Edge trim in exposed locations 
must be muddable type- no exposed "J" mold.

3.05 JOINT TREATMENT

A. Paper Faced Gypsum Board: Use paper joint tape, bedded with ready-mixed vinyl-based joint compound and 
finished with ready-mixed vinyl-based joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C 840, as follows:
1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise indicated.
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2. Level 1:  Wall areas above finished ceilings, whether or not accessible in the completed construction.

C. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

3.06 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet in any direction.

END OF SECTION
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SECTION 09511

SUSPENDED ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section Fire Alarm System:  Fire alarm components in ceiling system.

B. Section  Fire Suppression Sprinklers:  Sprinkler heads in ceiling system.

C. Section  Air Outlets and Inlets:  Air diffusion devices in ceiling.

D. Section  Interior Luminaires:  Light fixtures in ceiling system.

E. Section  Public Address and Music Equipment:  Speakers in ceiling system.

1.03 REFERENCE STANDARDS

A. ASTM C 635 - Standard Specification for the Manufacture, Performance, and Testing of Metal Suspension 
Systems for Acoustical Tile and Lay-in Panel Ceilings; 2004.

B. ASTM C 636/C 636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for Acoustical 
Tile and Lay-in Panels; 2006.

C. ASTM E 580/E 580M - Standard Practice for Installation of Ceiling Suspension Systems for Acoustical Tile and 
Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2008a.

D. ASTM E 1264 - Standard Classification for Acoustical Ceiling Products; 2008.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on suspension system components.

C. Samples:  Submit two samples 4 x4 inch in size illustrating material and finish of acoustical units.

D. Samples:  Submit two samples each, 4 inches long, of suspension system main runner.

E. Maintenance Materials:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.
2. Extra Acoustical Units:  100 sq ft of each type and size.

1.05 QUALITY ASSURANCE

A. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 
this section with minimum three years documented experience.

1.06 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent prior to, during, 
and after acoustical unit installation.

PART 2  PRODUCTS

2.01 ACOUSTICAL UNITS
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A. Manufacturers:
1. Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. USG:  www.usg.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Acoustical Panels:  Painted mineral fiber, ASTM E 1264 Type III, with the following characteristics:
1. Size:  24 x 24 inches.
2. Thickness:  3/4 inches.
3. Composition:  Wet felted.
4. Light Reflectance:  90 percent, determined as specified in ASTM E 1264.
5. Edge:  Reveal edge.
6. Surface Color:  White.
7. Surface Pattern:  smooth.
8. Product:  Symphony M by CertainTeed.
9. Suspension System:  Exposed grid.

2.02 SUSPENSION SYSTEM(S)

A. Manufacturers:
1. Armstrong World Industries, Inc; Product Seismic RX:  www.armstrong.com.
2. Chicago Metallic Corporation; Product Seismic 1200:  www.chicagometallic.com.
3. USG; Product Seismic System:  www.usg.com.
4. Donn; Product Seismic System.
5. Substitutions:  See Section 01600 - Product Requirements.

B. Suspension Systems - General:  ASTM C 635; die cut and interlocking components, with stabilizer bars, clips, 
splices, perimeter moldings, hold down clips, and seismic attachment clips as required.

C. Exposed Steel Suspension System:  Formed steel, commercial quality cold rolled; heavy-duty.
1. Profile:  Tee; 15/16 inch wide face.
2. Construction:  Double web.
3. Finish:  White painted.

2.03 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic requirements, and 
ceiling system flatness requirement specified.

B. Perimeter Moldings:  Same material and finish as grid.
1. At Exposed Grid: Provide "Step" or "Shadow" molding.

C. Touch-up Paint:  Type and color to match acoustical and grid units.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C 636/C 636M, ASTM E 580/E 580M, and manufacturer's 
instructions and as supplemented in this section.

B. Comply sith CISCA (Ceilings & Interior Systems Construction Association) requiremets.
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C. Rigidly secure system, including integral mechanical and electrical components, for maximum deflection of 
1:360.

D. Locate system on room axis according to reflected plan.

E. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other work.

F. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where carrying members 
are spliced, avoid visible displacement of face plane of adjacent members.

G. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest affected hangers 
and related carrying channels to span the extra distance.

H. Do not support components on main runners or cross runners if weight causes total dead load to exceed 
deflection capability.

I. Support fixture loads using supplementary hangers located within 6 inches of each corner, or support 
components independently.

J. Do not eccentrically load system or induce rotation of runners.

K. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

3.03 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install units after above-ceiling work is complete.

E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

F. Cutting Acoustical Units:
1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

G. Where round obstructions occur, provide preformed closures to match perimeter molding.

3.04 TOLERANCES

A. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION
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SECTION 09650

RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient sheet flooring.

B. Resilient tile flooring.

C. Resilient base.

D. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Restrictions on curing compounds for concrete slabs and floors.

1.03 REFERENCE STANDARDS

A. ASTM E 648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant Heat 
Energy Source; 2008b.

B. ASTM F 710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring; 2008.

C. ASTM F 1066 - Standard Specification for Vinyl Composition Floor Tile; 2004.

D. ASTM F 1861 - Standard Specification for Resilient Wall Base; 2008.

E. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat 
Energy Source; National Fire Protection Association; 2006.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance characteristics; 
including sizes, patterns and colors available; and installation instructions.

C. Selection Samples:  Submit manufacturer's complete set of color samples for HFS Architects's initial selection.

D. Verification Samples:  Submit two samples, 12x12 inch in size illustrating color and pattern for each resilient 
flooring product specified.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect roll materials from damage by storing on end.

1.06 FIELD CONDITIONS

A. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

B. Store materials for not less than 48 hours prior to installation in area of installation at a temperature of 70 
degrees F to achieve temperature stability.  Thereafter, maintain conditions above 55 degrees F.

PART 2  PRODUCTS

2.01 SHEET FLOORING

2.02 TILE FLOORING

A. Vinyl Composition Tile:  Homogeneous, with color extending throughout thickness, and:
1. Minimum Requirements:  Comply with ASTM F 1066, of Class corresponding to type specified.
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2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in accordance with 
ASTM E 648 or NFPA 253.

3. Size:  12 x 12 inch.
4. Thickness:  0.125 inch.
5. Pattern:  Marbleized.
6. Manufacturers:

a. Armstrong World Industries, Inc:  www.armstrong.com.
b. Mannington Mills, Inc:  www.mannington.com.
c. Tarkett Inc:  www.tarkett.com.
d. Substitutions:  See Section 01600 - Product Requirements.

2.03 RESILIENT BASE

A. Resilient Base:  ASTM F 1861, Type TS rubber, vulcanized thermoset; top set Style B, Cove, and as follows:
1. Height:  4 inch.
2. Thickness:  0.125 inch thick.
3. Finish:  Satin.
4. Color:  Color as selected from manufacturer's standards.

2.04 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seaming Materials:  Waterproof; types recommended by flooring manufacturer.

C. Moldings, Transition and Edge Strips:  Metal.

D. Filler for Coved Base:  Plastic.

E. Sealer and Wax:  Types recommended by flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and are 
ready to receive resilient flooring.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are dust-free, 
and are ready to receive resilient base.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of adhesive 
materials to sub-floor surfaces.

D. Verify that concrete sub-floor surfaces are dry enough and ready for resilient flooring installation by testing for 
moisture emission rate and alkalinity in accordance with ASTM F 710; obtain instructions if test results are not 
within limits recommended by resilient flooring manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Prepare sub-floor surfaces as recommended by flooring and adhesive manufacturers.

B. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other defects with sub-floor 
filler to achieve smooth, flat, hard surface.

C. Prohibit traffic until filler is cured.

D. Clean substrate.

E. Apply primer as required to prevent "bleed-through" or interference with adhesion by substances that cannot be 
removed.  Apply primer to ________ surfaces.
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3.03 INSTALLATION

A. Starting installation constitutes acceptance of sub-floor conditions.

B. Install in accordance with manufacturer's instructions.

C. Spread only enough adhesive to permit installation of materials before initial set.

D. Fit joints tightly.

E. Set flooring in place, press with heavy roller to attain full adhesion.

F. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate flooring under 
centerline of door.

G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where indicated.

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.

3.04 SHEET FLOORING

A. Install in accordance with manufacturer's instructions.

B. Spread only enough adhesive to permit installation of materials before initial set.

C. Set flooring in place, press with heavy roller to attain full adhesion.

D. Lay flooring with joints and seams parallel to longer room dimensions, to produce minimum number of seams.  
Lay out seams to avoid widths less than 1/3 of roll width; match patterns carefully at seams.

E. Double cut sheet at seams.

F. Lay flooring with tightly butted seams, without any seam sealer.

3.05 TILE FLOORING

A. Install in accordance with manufacturer's instructions.

B. Mix tile from container to ensure shade variations are consistent when tile is placed, unless manufacturer's 
instructions say otherwise.

C. Spread only enough adhesive to permit installation of materials before initial set.

D. Set flooring in place, press with heavy roller to attain full adhesion.

E. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.

F. Where floor finishes are different on opposite sides of door, terminate flooring under centerline of door.

G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where indicated.  Before 
installation of flooring, secure metal strips with stainless steel screws.

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.

I. Install feature strips and floor markings where indicated.  Fit joints tightly.

3.06 RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 36 inches between joints.

B. Miter internal corners.  At external corners, 'V' cut back of base strip to 2/3 of its thickness and fold.  At exposed 
ends, use premolded units.

C. Install base on solid backing.  Bond tightly to wall and floor surfaces.
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D. Scribe and fit to door frames and other interruptions.

3.07 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's instructions.

3.08 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09900

PAINTS AND COATINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints, stains, varnishes, and other coatings.

C. Scope:  Finish all interior and exterior surfaces exposed to view, unless fully factory-finished and unless 
otherwise indicated, including the following:

D. Do Not Paint or Finish the Following Items:
1. Items fully factory-finished unless specifically so indicated; materials and products having factory-applied 

primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of equipment.
5. Floors, unless specifically so indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 DEFINITIONS

A. Conform to ASTM D 16 for interpretation of terms used in this section.

1.03 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural Coatings; 
U.S. Environmental Protection Agency; current edition.

B. ASTM D 16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications; 2008.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on all finishing products, including VOC content.

C. Samples:  Submit two paper chip samples, 8x8 inch in size illustrating range of colors and textures available for 
each surface finishing product scheduled.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified, with minimum three 
years documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with minimum five 
years experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code, coverage, 
surface preparation, drying time, cleanup requirements, color designation, and instructions for mixing and 
reducing.
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C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90 degrees F, in 
ventilated area, and as required by manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature ranges required by 
the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of substrates, 
moisture in substrates, and humidity and temperature limitations.

C. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same manufacturer; no exceptions.

B. Provide all paint and coating products from the same manufacturer to the greatest extent possible.

C. Paints:
1. Glidden Professional:  www.gliddenprofessional.com.
2. Kwal Paint, a Comex Group company:  www.kwalpaint.com.
3. Benjamin Moore & Co:  www.benjaminmoore.com.
4. PPG Architectural Finishes, Inc:  www.ppgaf.com.
5. Pratt & Lambert Paints:  www.prattandlambert.com.

D. Substitutions:  See Section 01600 - Product Requirements.

2.02 PAINTS AND COATINGS - GENERAL

A. Paints and Coatings:  Ready mixed, unless intended to be a field-catalyzed coating.
1. Provide paints and coatings of a soft paste consistency, capable of being readily and uniformly dispersed 

to a homogeneous coating, with good flow and brushing properties, and capable of drying or curing free of 
streaks or sags.

2. Supply each coating material in quantity required to complete entire project's work from a single production 
run.

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure is specifically 
described in manufacturer's product instructions.

B. Primers:  Where the manufacturer offers options on primers for a particular substrate, use primer categorized as 
"best" by the manufacturer.

C. Volatile Organic Compound (VOC) Content:  
1. Provide coatings that comply with the most stringent requirements specified in the following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for Architectural 
Coatings.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59, Subpart D (EPA 
Method 24), exclusive of colorants added to a tint base and water added at project site; or other method 
acceptable to authorities having jurisdiction.

2.03 PAINT SYSTEMS - INTERIOR

A. Paint CI-OP-3A - Concrete/Masonry, Opaque, Alkyd, 3 Coat:
1. One coat of block filler.

B. Paint MI-OP-2A -  Ferrous Metals, Primed, Alkyd, 2 Coat:
1. Touch-up with alkyd primer.
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2. Semi-gloss:  Two coats of alkyd enamel; .

C. Paint GI-OP-3A - Gypsum Board/Plaster, Alkyd, 3 Coat:
1. One coat of alkyd primer sealer.
2. Eggshell:  Two coats of alkyd enamel; .

2.04 ACCESSORY MATERIALS

A. Accessory Materials:  Provide all primers, sealers, cleaning agents, cleaning cloths, sanding materials, and 
clean-up materials required to achieve the finishes specified whether specifically indicated or not; commercial 
quality.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may 
potentially affect proper application.

C. Test shop-applied primer for compatibility with subsequent cover materials.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to coating application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the 
substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim, escutcheons, 
and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate and bleach.  
Rinse with clean water and allow surface to dry.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's instructions.

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is applied.

C. Apply each coat to uniform appearance.

D. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to applying 
next coat.

E. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to finishing.

3.04 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for field inspection.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and remove daily 
from site.
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3.06 PROTECTION

A. Protect finished coatings until completion of project.

B. Touch-up damaged coatings after Substantial Completion.

END OF SECTION
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SECTION 10100

VISUAL DISPLAY BOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Markerboards and Tackboards.

1.02 RELATED REQUIREMENTS

A. Section 09260 - Gypsum Board Assemblies:  Concealed supports in metal stud walls.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 1999.

B. ASTM A 424 - Standard Specification for Steel, Sheet, for Porcelain Enameling; 2006.

C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's data on markerboard, tackboard, trim, and accessories.

C. Samples:  Submit color charts for selection of color and texture of markerboard, tackboard, and trim.

D. Maintenance Data:  Include data on regular cleaning, stain removal.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with 
minimum three years documented experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Visual Display Boards:
1. ADP Lemco, wwwladplemco.com
2. MooreCo, Inc\Best-Rite:  www.moorecoinc.com.
3. Claridge Products and Equipment, Inc:  www.claridgeproducts.com.
4. Polyvision Corporation (Nelson Adams):  www.polyvision.com.
5. Substitutions:  See Section 01600 - Product Requirements.

2.02 VISUAL DISPLAY BOARDS

A. Markerboards:  Porcelain enamel on steel, laminated to core.
1. Color:  White.
2. Metal Face Sheet Thickness:  0.024 inch (24 gage).
3. Core:  Particleboard, manufacturer's standard thickness, laminated to face sheet.
4. Backing:  Aluminum foil, laminated to core.
5. Height:  48 inches.
6. Length:  As indicated on drawings.
7. Frame:  Extruded aluminum, with concealed fasteners.
8. Frame Finish:  Anodized, natural.
9. Accessories:  Provide chalk tray and map rail.

B. Tackboards:  Fine-grained, homogeneous natural cork.

HFSArchitects
HFSA #1011.01
DFCM #10027790

Dental Lab Improvements
Utah Valley University

VISUAL DISPLAY BOARDS 10100 1 



1. Cork Thickness:  1/8 inch.
2. Backing:  Hardboard, 1/4 inch thick, laminated to tack surface.
3. Surface Burning Characteristics:  Flame spread index of 25, maximum, and smoke developed index of 

450, maximum, when tested in accordance with ASTM E 84.
4. Height:  48 inches.
5. Length:  As indicated on drawings.
6. Frame:  Extruded aluminum, with concealed fasteners.
7. Frame Profile:  As indicated on drawings
8. Frame Finish:  Anodized, natural.

2.03 MATERIALS

A. Porcelain Enameled Steel Sheet:  ASTM A 424, Type I, Commercial Steel, with fired-on vitreous finish.

B. Particleboard:  ANSI A208.1; wood chips, set with waterproof resin binder, sanded faces.

C. Foil Backing:  Aluminum foil sheet, 0.005 inch thick.

2.04 ACCESSORIES

A. Map Rail:  Extruded aluminum, manufacturer's standard profile, with cork insert and runners for accessories; 1 
inch wide overall, full width of frame.

B. Chalk Tray:  Aluminum, manufacturer's standard profile one piece full length of chalkboard, molded ends; 
concealed fasteners, same finish as frame.

C. Mounting Brackets:  Concealed.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that internal wall blocking is ready to receive work and positioning dimensions are as instructed by the 
manufacturer.

3.02 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.

B. Secure units level and plumb.

3.03 CLEANING

A. Clean board surfaces in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 10260

WALL AND CORNER GUARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Corner guards.

1.02 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Indicate physical dimensions, features, anchorage details, and rough-in measurements.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wall and Corner Guards:
1. Arden Architectural Specialties, Inc:  www.ardenarch.com.
2. Construction Specialties, Inc:  www.c-sgroup.com.
3. InPro Corporation:  www.inprocorp.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 COMPONENTS

A. Corner Guard - Surface Mounted:  One-piece unit, installed with tape or adhesive.
1. Material:  Type 304 stainless steel, No. 4 finish.
2. Size:  1 1/2 inches.
3. Length:  One piece.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located.

3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions, level and plumb, secured rigidly in position to 
wall framing members only.

B. Position corner guard 4 inches above finished floor to 52 inches high.

END OF SECTION
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SECTION 10523

FIRE EXTINGUISHERS, CABINETS AND ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire extinguishers.

B. Fire extinguisher cabinets.

1.02 REFERENCE STANDARDS

A. NFPA 10 - Standard for Portable Fire Extinguishers; National Fire Protection Association; 2007.

B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide extinguisher operational features, color and finish, anchorage details, and construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fire Extinguisher Cabinets and Accessories:
1. JL Industries, Inc:  www.jlindustries.com.
2. Larsen's Manufacturing Co:  www.larsensmfg.com.
3. Potter-Roemer:  www.potterroemer.com.
4. Pyro-Chem:  www.pyrochem.com.
5. Substitutions:  See Section 01600 - Product Requirements.

2.02 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable codes, whichever is 
more stringent.
1. Provide extinguishers labeled by UL for the purpose specified and indicated.

B. Dry Chemical Type Fire Extinguishers:  Chrome plated brass valve with steel tank, with pressure gage.
1. Class 4A80BC.
2. Finish:  Baked enamel, red color.

2.03 FIRE EXTINGUISHER CABINETS

A. Cabinet Configuration:  Semi-recessed type.
1. Sized to accommodate extinguisher
2. Trim:  Returned to wall face with 2 1/2 inch projection, rolled edge.

B. Door Glazing:  Glass, clear, 1/8 inch thick float.  Set in resilient channel gasket glazing.

C. Door Design: Vertical Duo panel

D. Finish of Cabinet Exterior Trim and Door:  No. 4 stainless steel.

E. Finish of Cabinet Interior:  White enamel on steel.

PART 3  EXECUTION

3.01 EXAMINATION
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A. Verify rough openings for cabinet are correctly sized and located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install cabinets plumb and level in wall openings, 27 inches from finished floor to inside bottom of cabinet.

END OF SECTION
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SECTION 10800

TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Accessories for toilet rooms, showers, residential bathrooms, and utility rooms.

B. Grab bars.

C. Adjustable Height Changing Bench

1.02 RELATED REQUIREMENTS

A. Section 09300 - Tile:  Ceramic washroom accessories.

B. Section 10165 - Plastic Laminate Toilet Compartments.

1.03 REFERENCE STANDARDS

A. ASTM A 269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General 
Service; 2008.

B. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, 
Plate, and Flat Bar; 2003.

C. ASTM B 456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and 
Nickel Plus Chromium; 2003.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on accessories describing size, finish, details of function, attachment methods.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Toilet Accessories:
1. A & J Washroom Accessories Inc:  www.ajwashroom.com.
2. American Specialties, Inc:  www.americanspecialties.com.
3. Bradley Corporation:  www.bradleycorp.com.
4. Boberick.
5. Substitutions:  Section 01600 - Product Requirements.

B. All items of each type to be made by the same manufacturer.

2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete with anchors and 
fittings, steel anchor plates, adapters, and anchor components for installation.

B. Stainless Steel Sheet:  ASTM A 666, Type 304.

C. Stainless Steel Tubing:  ASTM A 269, Type 304 or 316.

D. Fasteners, Screws, and Bolts:  Hot dip galvanized, tamper-proof, security type.

E. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for component and 
substrate.
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2.03 FINISHES

A. Stainless Steel:  No. 4 satin brushed finish, unless otherwise noted.

B. Chrome/Nickel Plating:  ASTM B 456, SC 2, satin finish, unless otherwise noted.

2.04 TOILET ROOM ACCESSORIES

A. Mirrors:  Stainless steel framed, 6 mm thick float glass mirror.
1. Size:  24" W x 36" H.
2. Frame:  0.05 inch angle shapes, with mitered and welded and ground corners, and tamperproof hanging 

system; No.4 finish.
3. Backing:  Full-mirror sized, minimum 0.03 inch galvanized steel sheet and nonabsorptive filler material.

B. Grab Bars:  Stainless steel, 1-1/2 inches outside diameter, minimum 0.05 inch wall thickness, nonslip grasping 
surface finish, concealed flange mounting; 1-1/2 inches clearance between wall and inside of grab bar.
1. Length and configuration:  As indicated on drawings.

C. Combination Sanitary Napkin/Tampon Dispenser: Stainless steel, semi-recessed.
1. Door:  Seamless 0.05 inch door with returned edges and tumbler lock.
2. Cabinet:  Fully welded, 0.03 inch thick sheet.
3. Operation:  25 cent coin required to operate dispenser.  Provide locked coin box, separately keyed.
4. Identify dispensers slots without using brand names.
5. Minimum capacity:  15 napkins and 20 tampons.

D. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door, locking bottom panel with 
full-length stainless steel piano-type hinge, removable receptacle.

2.05 SHOWER AND TUB ACCESSORIES

A. Shower Curtain Rod:  Stainless steel tube, 1 inch outside diameter, 0.04 inch wall thickness, satin-finished, with 
3 inch outside diameter, minimum 0.04 inch thick satin-finished stainless steel flanges, for installation with 
exposed fasteners.

B. Shower Curtain: 
1. Material:  Opaque vinyl, 0.008 inch thick, matte finish, with antibacterial treatment, flameproof and 

stain-resistant.
2. Grommets:  Stainless steel; pierced through top hem on 6 inch centers.
3. Color:  White.
4. Shower curtain hooks:  Chrome-plated or stainless steel spring wire designed for snap closure.

C. Folding Shower Seat:  Wall-mounted recessed; welded tubular seat frame, structural support members, hinges 
and mechanical fasteners of Type 304 stainless steel, L-shaped, right-hand seat.
1. Seat:  Phenolic or polymeric composite one-piece seat or seat slats, of ____ color.

D. Robe Hook:  Heavy-duty stainless steel, single-prong, rectangular-shaped bracket and backplate for concealed 
attachment, satin finish.

2.06 UTILITY ROOM ACCESSORIES

A. Combination Utility Shelf/Mop and Broom Holder:  0.05 inch thick stainless steel, Type 304, with 1/2 inch 
returned edges, 0.06 inch steel wall brackets.
1. Drying rod:  Stainless steel, 1/4 inch diameter.
2. Hooks:  2, 0.06 inch stainless steel rag hooks at shelf front.
3. Mop/broom holders:  3 spring-loaded rubber cam holders at shelf front.
4. Length:  36 inches.

PART 3  EXECUTION
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3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. Verify that field measurements are as indicated on drawings.

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights and Locations:  As required by accessibility regulations, as indicated on drawings, and as 
follows:

3.04 SCHEDULE
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TOILET ACCESSORY SCHEDULE
 

A. The following catalog numbers refer to products of Bradley, and these scheduled products serve
as the standard of quality required on this project.  Provide these or comparable products from
specified manufacturers if they meet or exceed this standard of quality.

All sink locations:

ITEM QTY. MODEL NO.

Auto soap dispenser 9 Ea 6315-KT0000

END OF SECTION



SECTION 11450

RESIDENTIAL EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Kitchen appliances.

1.02 RELATED REQUIREMENTS

A. Section 15145 - Plumbing Piping:  Plumbing connections for appliances.

B. Section 16155 - Equipment Wiring:  Electrical connections for appliances.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data indicating dimensions, capacity, and operating features of each piece of 
residential equipment specified.

C. Copies of Warranties:  Submit manufacturer warranty and ensure that forms have been completed in DFCM's 
name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not 
less than three years of documented experience.

B. Electric Appliances:  Listed and labeled by UL and complying with NEMA standards.

1.05 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Provide ten (10) year manufacturer warranty on tub and door liner of dishwashers.

PART 2  PRODUCTS

2.01 KITCHEN APPLIANCES

A. Dishwasher:  Undercounter.
1. Controls:  Solid state electronic.
2. Wash Levels:  3.
3. Cycles:  4, including normal.
4. Features:  Include rinse aid dispenser, optional no-heat dry, and optional water temperature boost.
5. Finish:  Stainless steel, inside and outside.
6. Manufacturers:

a. ASKO; Product D3112: www.askousa.com.
b. Substitutions:  See Section 01600 - Product Requirements- must fit under a 34" counter.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify utility rough-ins are present and correctly located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
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B. Anchor built-in equipment in place.

3.03 ADJUSTING

A. Adjust operating equipment to efficient operation.

3.04 CLEANING

A. Remove packing materials from equipment.

B. Wash and clean equipment.

END OF SECTION
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SECTION 15010     GENERAL PROVISIONS 
 
 
PART 1 - GENERAL 
 
 
GENERAL CONDITIONS: 
 
The contractor shall carefully read the General Conditions of the Contract and all information to 
bidders which, with the following specifications for heating, cooling, plumbing, exhaust, ventilation, 
and temperature control are a part of the Contract. 
 
BASIC BID: 
 
Shall include all labor and materials specified in this division.  The term "furnish" and/or "install" or 
similar implication shall mean "furnish and install complete."     
 
SCOPE OF WORK: 
 
The work to be done under this section includes the furnishing of all labor, materials, equipment, 
controls and accessories required to complete all heating, air conditioning, ventilating, plumbing, 
drainage, and other mechanical systems as shown on plans and/or described in these 
specifications, or as required to provide a complete and functional facility. 
 
Work shall include, but shall not be necessarily limited to, the following:   
 

1. Testing  
2. Balancing 
3. Insulation systems  
4. Air distribution system  
5. Exhaust systems  
6. Control systems  
7. Plumbing systems 
8. Special systems 

 
This contractor shall provide all miscellaneous electrical work and control wiring for special 
systems where the wiring requirements are provided by the equipment manufacturers and/or 
suppliers. 
 
CODES AND ORDINANCES: 
 
The work shall be installed in accordance with the state and local plumbing codes, and any other 
government code or ordinance that governs the type of work covered by these specifications. 
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GENERAL PROVISIONS 15010-2 

Should any drawings conflict with the city, county, or state code, the code shall govern the proper 
installation of the work, and no extra charge shall be made for such change. 
 
Should the contractor perform any work that does not comply with the requirements of the 
applicable building codes, state laws, local ordinances, industry standards, or utility company 
regulations, he shall bear all costs arising in correcting the deficiencies.   
 
Where the work required by the drawings and specifications exceeds local requirements, it shall 
be done as shown or specified.  
 
DRAWINGS AND SPECIFICATIONS: 
 
These specifications are intended to cover all labor, material, and standards of mechanical 
workmanship to be employed in the work shown on the drawings and called for in these 
specifications or reasonably implied by terms of same. The drawings and specifications are 
intended to supplement one another, and any part of the work that may be mentioned in the one 
and not represented in the other shall be done the same as if it had been mentioned or 
represented in both. Large scale drawings shall take precedence over layouts and small scale 
details. 
 
INTERPRETATION OF DRAWINGS AND DOCUMENTS: 
 
If any person contemplating submitting a bid for the proposed contract is in doubt as to the true 
meaning of any part of the plans, specifications, or other proposed contract documents, or finds 
discrepancies in or omissions from the drawings or specifications, he may submit to the Owner's 
representative a written request for an interpretation or correction thereof. The person submitting 
the request will be responsible for its prompt delivery. Any interpretation or correction of the 
proposed documents will be made only by addenda duly issued, and a copy of such addenda will 
be mailed or delivered to each person receiving a set of such documents. The Owner will not be 
responsible for any other explanations or interpretations of the proposed documents.   
 
The Owner's representative will interpret the meaning of any part of the drawings and 
specifications about which any misunderstanding may arise, and his decisions will be final. Should 
there appear to be any error or discrepancy in or between the drawings and specifications, the 
contractor shall refer the matter to the Owner's representative for adjustment before proceeding 
with the work. Should the contractor proceed with the work without so referring the matter, he does 
so on his own responsibility.  
 
WORKMANSHIP: 
 
Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, and 
practices, and shall be acceptable in every respect to the Owner's representative.    
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SUBSTITUTIONS: 
 
See Special Conditions pertaining to Substitutions.   
 
FEES AND PERMITS: 
 
This contractor shall obtain all necessary permits and pay all fees required in connection with the 
work. 
 
Rules of local utility companies shall apply at time of bidding. Contractor shall have checked with 
each utility company supplying services to this installation, and shall determine from them all 
valves, boxes, meter boxes, and meters which they will require to be installed, and shall figure 
cost of same in his bid. No extra payment will be made for installation of such items. 
 
SITE INSPECTION AND EXAMINATION OF DRAWINGS: 
 
The contractor shall carefully study all drawings and specifications pertaining to the work. If any of 
the work as laid out, indicated, or specified is contrary to or conflicts with any governing 
ordinances or regulations, the same shall be reported to the Owner's representative before 
submitting a bid. The Owner's representative will then issue instructions as to procedure.   
 
The contractor shall carefully examine the building site and compare the drawings with existing 
conditions. By the act of submitting a bid, the contractor shall be deemed to have made 
examination, have accepted such conditions, and to have made allowance therefore in preparing 
his bid. 
 
VERIFICATION OF DIMENSIONS: 
 
Before proceeding with any work, the contractor shall carefully check and verify all dimensions, 
sizes, etc., and shall assume full responsibility for the fitting-in of his ductwork, piping, and 
equipment. Where apparatus and equipment has been indicated on the drawings, dimensions 
have been taken from typical equipment of the class indicated. The contractor shall carefully check 
the drawings to see that the equipment he is required to install will fit into the spaces provided, and 
will allow for proper maintenance and service of the equipment. 
 
Where the need for coordination drawings are deemed appropriate by the owner's representative, 
the contractor shall take necessary field measurements and prepare the drawings as directed at 
no additional cost to the owner. 
 
RECORD DRAWINGS: 
 
The contractor shall provide and keep up to date a complete record set of ozalid prints which shall 
be corrected daily to show change from the original drawings and specifications, the size and kind 
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of equipment, location and inverts of all buried or concealed pipes and ducts, etc. Prints for this 
purpose will be furnished by the Owner's Representative. This set of drawings shall be kept on the 
work site and shall be used only as record set. Upon completion of the work, the set of record 
drawings shall be turned over to the Owner's Representative.  
 
COOPERATION WITH OTHERS: 
 
The contractor shall so organize the work that progress will harmonize with the work of all trades, 
so that all work may proceed as expeditiously as possible. The contractor shall be held 
responsible for any delays which result from his negligence or failure to coordinate or cooperate 
with other contractors or crafts.  
 
LOCATION OF PIPING AND EQUIPMENT: 
 
The locations of all piping, ducts, apparatus, and equipment indicated on the drawings are 
approximate only, and shall be changed, as necessary and as approved by the Owner's 
Representative, to meet the actual structural and architectural conditions at the job site. Any 
change in work which has not been installed shall be made by the contractor without additional 
compensation, except changes which are caused by architectural and structural changes which 
increase the size of mains, the number of fixtures or the length of runs. All changes shall be made 
only upon approval of a written change order.   
 
GUARANTEE: 
 
By the acceptance of the contract award for the work herein described, the contractor assumes 
the full responsibility imposed by the guarantee as set forth herein and should protect himself 
through proper guarantee from equipment and specialty manufacturers and subcontractors as 
their interests may appear. 
 
All materials and equipment provided and installed under this division of the specifications shall be 
guaranteed for a period of one (1) year from the date of substantial completion and acceptance by 
the Owner, unless specifically noted elsewhere on the plans or in the specification. Should any 
trouble develop during this period due to defective materials or workmanship, the contractor shall 
correct the trouble without cost to the Owner, any defect noticed at the time of installation and/or 
during the guarantee period shall be immediately corrected to the entire satisfaction of the Owner 
and the Owner's Representative.  
 
SHOP DRAWINGS & SAMPLES: 
 
After checking and verifying all field measurements and after complying with applicable 
procedures specified in the General Requirements, the contractor shall submit to the owner's 
representative for review in accordance with the accepted schedule of Shop Drawing submissions, 
or for other appropriate action if so indicated in the Supplementary Conditions, five copies (unless 
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otherwise specified in the General Conditions) of all Shop Drawings, which will bear a stamp or 
specific written indication the contractor has satisfied the contractor's responsibilities under the 
Contract Documents with respect to the review of the submission. All submissions will be identified 
as owner's representative may require. The data shown on the Shop Drawings will be complete 
with respect to quantities, dimensions, specified performance and design criteria, materials and 
similar data to enable Owner's representative to review the information as required. 
 
The contractor shall also submit to the Owner's representative for review with such promptness as 
to cause no delay in Work, all samples required by the Contract Documents. All samples will have 
been checked by and accompanied by a specific written indication that the contractor has satisfied 
the contractor's responsibilities under the Contract Documents with respect to the review of the 
submission and will be identified clearly as to material, supplier, pertinent data such as catalog 
numbers and the use for which intended. 
 
Before submission of each Shop Drawing or sample the contractor shall have determined and 
verified all quantities, dimensions, specified performance criteria, installation requirements, 
materials, catalog numbers and similar data with respect thereto and reviewed or coordinated 
each shop drawing or sample with other Shop Drawings and samples and with the requirements 
of the work and the Contract Documents. 
 
At the time of each submission, the contractor shall give the Owner's representative specific 
written notice of each variation that the Shop Drawings or samples may have from the 
requirements of the Contract Documents, and, in addition, shall cause a specific notation to be 
made on each Shop Drawing submitted to the Owner's representative for review and approval of 
each such variation.  
 
The Owner's representative shall review with reasonable promptness Shop Drawings and 
samples, but the Owner's representative's review will be only for conformance with the design 
concept of the project and for compliance with the information given in the Contract Documents 
and shall not extend to means, methods, techniques, sequences or procedures of construction 
(except where a specific means, method, technique, sequence or procedure of construction is 
indicated in or required by the Contract Documents) or to safety precautions or programs incident 
thereto. The review and approval of a separate item as such will not indicate approval of the 
assembly in which the item functions. The contractor shall make corrections required by the 
Owner's representative, and shall return the required number of corrected copies of Shop 
Drawings and submit as required new samples for review and approval. The contractor shall direct 
specific attention in writing to revisions other than the corrections called for by the Owner's 
representative on previous submittals.   
 
The Owner's representative's review of Shop Drawings or samples shall not relieve the contractor 
from responsibility for any variation from the requirements of the Contract Documents unless the 
contractor has in writing called the Owner's representative's attention to each such variation at the 
time of submission and the Owner's representative has given written approval of each such 
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variation by a specific written notation thereof incorporated in or accompanying the Shop Drawing 
or sample approval; nor will any approval by the Owner's representative relieve the contractor from 
responsibility for errors or omissions in the Shop Drawings or from responsibility for having 
complied with the provisions of these specifications. 
 
Where a Shop Drawing or sample is required by the Specifications, any related work performed 
prior to the Owner's representative's review and approval of the pertinent submission will be the 
sole expense and responsibility of the contractor.   
 
Shop drawings shall be neatly bound in hard-backed looseleaf binders, completely indexed. 
 

1. Piping materials  
2. Pipe and duct supports & restraints  
3. Valves  
4. Air balance contractor qualifications  
5. Insulation systems  
6. Plumbing fixtures  
7. Dampers  
8. Diffusers  
9. Grilles 
10. Exhaust air fans  
11. Temperature sensors 
12. Other schedule items as required. 

 
Owner's Refusal Right:
 
In the event that items submitted are substitutions for specified items and are found to be not 
acceptable, the right shall be reserved to require the specified items. 
 
OPERATING INSTRUCTIONS AND CATALOG INFORMATION: 
 
This contractor shall compile in looseleaf binders catalogs of every product used by him in the 
completion of the work.  The binders shall also include copies of the test data (Section 15042), 
balancing reports (Section 15043), and system commissioning data (Section 15030).  Before final 
acceptance by the Owner's Representative, he shall turn over to the Owner this compilation of 
catalog data. A double index shall be provided, one giving an alphabetical list of products for which 
catalogs are included, and one giving their addresses, whose products are included in the work.  
Four (4) copies shall be delivered to the Owner's representative for his approval. 
 
 
 
 
Binders shall be white vinyl with see-thru front and end of panels identified as follows:   
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DENTAL LAB IMPROVEMENTS 

UTAH VALLEY UNIVERSITY 
2010 

OPERATING & MAINTENANCE MANUAL 
SET # 

 
 
PART 2 - PRODUCTS 
 
 
MATERIALS, EQUIPMENT AND ACCESSORIES: 
 
Unless otherwise specified, all equipment, accessories, and materials shall be new and 
undamaged, and the workmanship shall be of the best quality for the use intended, and shall be 
acceptable to the Owner's Representative. 
 
Equipment, accessories, and materials shall be essentially the standard products of the 
manufacturer, or as specified herein. Where two or more units of the same class of new 
equipment are required, these units shall be products of a single manufacturer. Should 
mechanical equipment other than that used in the design be furnished, it shall be the responsibility 
of the mechanical subcontractor to provide large scale installation drawings, as required, showing 
service and maintenance points. The layouts shall provide proper clearance for service. 
 
All equipment shall be selected to deliver full rated capacity at the job site elevation. 
 
 
PART 3 - EXECUTION 
 
 
FUNCTIONING AND OPERATION OF EQUIPMENT: 
 
Contractor's Responsibility:
 
Installation and startup shall be so made that its several component parts will function together as 
a workable system, and shall be left with all equipment properly adjusted and in working order. 
The contractor shall explain to the Owner the operation of the mechanical systems and fully 
instruct him regarding its proper operation, servicing, and maintenance.   
 
 
 
 
CLEANING AND PATCHING BY MECHANICAL CONTRACTOR: 
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The contractor shall remove all stains or grease marks on walls, floors, glass, hardware, fixtures, 
or elsewhere caused by his workmen, or for which he is responsible. He shall remove all stickers 
on plumbing fixtures, do all required patching up and repair all work of others damaged by this 
division of the work, and leave the premises in a clean and orderly condition.  
 
PROTECTION AGAINST THE ELEMENTS: 
 
The contractor shall, at all times, take adequate precautions to protect his work and all stored 
materials and equipment from damage by the elements, and shall not expose the work of any 
other contractor to such damage. 
 
REMOVAL OF DEBRIS, ETC.: 
 
Upon completion of this division of the work, remove all surplus material and debris resulting from 
his work, and leave the premises in a clean and orderly condition. 
 
OPENINGS FOR MECHANICAL SYSTEMS: 
 
All openings required for installation of mechanical systems shall be provided by the mechanical 
contractor.  
 
SAFETY REGULATION: 
 
The contractor shall comply with all local and OSHA safety requirements in performance with this 
work. (See General Conditions).  This contractor shall be required to provide equipment, 
supervision, construction, procedures, and all other necessary items to assure safety to life and 
property. 
 
OWNER FURNISHED EQUIPMENT: 
 
This contractor shall include in his bid the necessary labor and material to install the required 
services to equipment furnished by the Owner. This contractor shall relocate (where noted), 
rough-in and make final connections to owner furnished equipment.   
 
ASBESTOS & HAZARDOUS WASTES: 
 
Unless specifically included elsewhere in these contract documents, the removal of asbestos fibre 
bearing material or materials containing hazardous wastes are not a part of this contract. Should 
such material be identified on the contract site, the owner's representative shall be so notified. 
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SECTION 15042 - TESTING  
 
 
PART 1 - GENERAL 
 
DESCRIPTION: 
 
The work outlined in this section shall be performed by the several trades involved.  
 
The mechanical contractor shall provide all supervision, labor, materials, tools, scaffolding, and 
equipment required to complete all system testing. 
 
The mechanical contractor shall remove and repair any defective component, as indicated by the 
system tests and retest.   
 
The contractor shall test the operation of all safety and high limit controls to insure proper 
installation and operation.  Any defective devices shall be replaced. 
 
TESTS AND ADJUSTMENTS: 
 
Before any piping is covered, tests shall be made in the presence of the Owner's representative 
and any leaks or defective work corrected.  
 
Before application of insulation covering, and as far as practical before concealing any piping, all 
piping shall be hydrostatically tested and proved tight.  Stubs shall be capped and all control 
valves shall be removed during the test.  System may be tested in sections, providing connections 
to last section tested are included in each succeeding test.  Following minimum pressures shall be 
used for testing: 
 

1. Compressed air piping at 150 psig for six hours.  
2. Vacuum piping at 100 psig for six hours. 
3. Domestic hot and cold water piping at 150 psig for six hours.  
4. Plumbing waste and vent piping at 10 ft. head for six hours. 
5. Low pressure air ducts in accordance with SMACNA standards.  

 
All valves and equipment which may be damaged shall not be subjected to the test pressure. 
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PART 2 - PRODUCTS 
 
EQUIPMENT: 
 
The contractor shall furnish all necessary gauges, plugs, test fans, pumps, etc., as required, to 
conduct the tests.  
 
REPORTS: 
 
The contractor shall give the Owner's representative one week notice prior to performing the tests. 
 All tests shall be recorded and copies of reports bound in the O & M manuals and given to the 
Owner. 
 
 
PART 3 - EXECUTION 
 
 
PROCEDURE: 
 
The contractor shall be responsible to conduct all tests in a safe manner, protecting the work of 
other trades from water or physical damage. 
 
The tests, as indicated, shall be in addition to any test, as required, by any governing agencies.  
Submit all approved test procedures and results, as required by governing agencies to the 
Owner's Representative. 
 
All tests, necessary repairs, and retest, shall be performed by the contractor which installed the 
system.  
 
Upon completion, a test shall demonstrate that all traps are properly vented, that there is an ample 
supply of hot and cold water to fixtures, that no fixture or equipment can be back-siphoned, and 
that there are no backflow connections. 
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SECTION 15043 - BALANCING 
 
 
PART 1 - GENERAL 
 
SCOPE OF WORK: 
 
The mechanical contractor shall employ an independent technical firm to perform the checking, 
adjusting, and balancing (CAB) of the air conditioning systems. This firm shall be one whose 
operations are limited to the field of professional CAB, and this firm shall meet the following 
qualifications:  
 
1. The firm shall be a member of AABC or NEBB, and shall be one which is organized to 

provide professional services of this specific type. 
 
2. The firm shall be capable of performing the services within the time frame specified, and 

following up the basic work as may be required. 
 
3. All personnel used on the job site shall be engineering technicians, who shall have been 

permanent, full-time employees of the firm for a minimum of six (6) months prior to the start 
of the work for this project. 

 
As a part of this contract, the mechanical contractor shall make all changes in the sheaves, belts, 
and dampers, including the addition of dampers required for correct balance, as required by the 
CAB firm, at no additional cost to the Owner.  
 
The mechanical contractor shall provide and coordinate services of qualified, responsible 
subcontractors, suppliers, and personnel, as required to correct, repair, or replace any and all 
deficient items or conditions found during the testing, adjusting, and balancing period. 
 
In order that all systems may be properly checked, balanced, and adjusted, as required herein by 
these specifications, the mechanical contractor shall, after the systems have been properly 
commissioned, operate said systems at his expense for the length of the time necessary to 
properly verify their completion and readiness for the CAB and shall further pay all costs of 
operation during the CAB period. 
 
Project contract completion schedules shall provide sufficient times to permit the completion of 
CAB services prior to Owner occupancy.   
 
DOCUMENTS: 
 
The Owner's Representative will furnish, without charge to the CAB firm, one set of mechanical 
specifications, all pertinent change orders, and the following: 
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1. One complete set of plans less the structural sheets.  
2. One set of mechanical floor plans of the conditioned spaces. 
 
Approved submittal data on equipment installed to accomplish the test procedures outlined in 
paragraph "Services to the CAB Firm" of this specification will be provided by the mechanical 
contractor. 
 
The Owner's representative shall transmit one copy of the following "Records for Owner" to the 
CAB firm for review and comments: 
 
1. Record drawings  
2. Approved fixture brochures, wiring diagrams, and control diagrams 
3. Shop drawings 
 
MATERIALS AND WORKMANSHIP: 
 
The scope of the CAB work, as defined herein, is indicated in order that this project’s mechanical 
contractors will be appraised of the coordination, adjustment, and system modification which will 
be required under the project in order to complete the Owner's requirements for final CAB. The 
CAB firm will have a contractual relationship with this mechanical contractor, but will be 
responsible directly to the Owner for the satisfactory execution of the CAB work. 
 
SERVICES OF MECHANICAL CONTRACTOR: 
 
The mechanical contractor shall have all systems complete, calibrated, and in operational 
readiness prior to notifying the CAB firm that the project is ready for their services, and the 
contractor shall so certify in writing to the Owner that such a condition exists. 
 
Should the CAB firm be so notified and the CAB work commenced and the systems are found to 
not be in readiness or a dispute occurs as to the readiness of the systems, the mechanical 
contractor shall request an inspection be made by a duly appointed representative of the Owner, 
CAB firm, and the mechanical contractor.  This inspection shall establish to the satisfaction of the 
represented parties whether or not the systems meet the basic requirements for CAB services.  
Should the inspection reveal the CAB services notification to have been premature, all costs of the 
inspection and work previously accomplished by the CAB firm shall be paid for by the project 
mechanical contractor. 
 
SERVICES OF THE CAB FIRM: 
 
The technical CAB firm shall submit biographical data on the individual proposed to directly 
supervise the CAB work, it shall also submit their record of specialized experience in the field of air 
and hydronic system balancing, proper use of calibrated instrumentation and the manner of test 
reports. The supervisory personnel for the CAB firm shall be registered engineers in the 
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mechanical field and all of the employees used in the CAB firm shall be permanent, full-time 
employees of the firm.  
 
Act as liaison between the Owner, Owner's Representative, and contractor and inspect the 
installation of mechanical piping systems, sheet metal work, temperature controls and other 
component parts of the heating, air conditioning, and ventilating systems.  The inspection of the 
work will cover that part relating to proper arrangement and adequate provisions for the checking 
and balancing.  
 
Upon completion of the installation and start-up of the mechanical equipment, to check, adjust, 
and balance system components to obtain optimum conditions on each conditioned space in the 
building. 
 
Prepare and submit to the Owner (or his delegated representative) complete reports on the 
balance and operations of the systems.   
 
Make a total of three inspections within ninety (90) days after occupancy of the building to insure 
that satisfactory conditions are being maintained throughout and to satisfy any unusual conditions.  
 
Make an inspection in the building during the opposite season from that in which the initial 
adjustments were made at that time, make any necessary modifications to the initial adjustment 
required to product optimum operation of the system components, to produce the proper 
conditions in each conditioned space. 
 
The CAB firm shall be responsible for inspecting, adjusting, balancing, and logging the data on the 
performance of the following general systems, including all components: 
 
1. Gas-fired / DX rooftop HVAC systems, including fans, combustion chambers, controls, etc. 
 
2. VAV systems, including VAV box in the area.  
 
3. Air distribution systems including ductwork, dampers, diffusers, etc.  
 
4.  Temperature control system for this project, including the verification of all control 

sequences and verify devices. 
 
Before any adjustments are made, the air systems are to be checked for such items as dirty filters, 
duct leakage, damper leakage, equipment vibrations, correct damper operations, etc.  
 
It shall be the responsibility of the CAB personnel to check, adjust, and balance the components of 
the various systems as listed above using an applicable "proportionate balance procedure" in 
order that each of them will operate under optimum noise, temperature and air flow conditions in  
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the conditioned spaces in the building "while simultaneously operating at the most energy efficient 
condition." 
 
During the balancing process, if abnormalities or malfunctions of equipment or components are 
discovered by the CAB personnel, the construction inspector shall be advised promptly so that the 
condition may be corrected by the project contractor.  Data from malfunctioning equipment or 
components shall not be recorded in the final CAB report. 
 
 
PART 2 - PRODUCTS 
 
EQUIPMENT AND INSTRUMENTS: 
 
This contractor shall provide all necessary labor, equipment, scaffolding, instruments, and 
materials required to adjust, balance, and check all systems. 
 
 
PART 3 - EXECUTION 
 
REPORT: 
 
The activities, as described hereinbefore, will culminate in a report to be provided to the Owner or 
his delegated representative.  This report shall be furnished in six (6) copies.  One copy shall be 
bound in each O & M manual.  The intent of the final report is to provide a reference of actual 
operating conditions for the Owner's operating personnel.  
 
All measurements and recorded readings (of air, electricity, etc.) that appear in the reports must 
be done on-site by the permanently employed technicians of the firm. 
 
At the option of the Owner's Representative, all data sheets tabulated each day by CAB personnel 
may be initialed by the Owner's Representative.  Those work sheets so initialed, or copies thereof, 
shall be included in the final CAB report. 
 
The CAB report shall include the following as a minimum: 
 
Preface:
 
A general discussion of the system, any idiosyncrasies, any problems encountered, an outline of 
normal and ventilation cycles of operation, any noise problem not corrected.   
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Pitot Tube Traverses:
 
For use in future trouble-shooting by maintenance personnel, all exhaust ducts, main supply ducts, 
and return ducts will have air velocity and volume measured and recorded by the traverse method. 
 Locations of these traverse test stations will be described on the sheet containing the data. 
 
Temperature Tabulation:
 
Of all conditioned spaces on a room-by-room basis, a total of at least three readings will be taken 
of each room on successive days.  Record outside ambient temperature at two-hour intervals.  
The total variation in conditioned space temperatures shall not exceed 2 deg. variance from the 
thermostat settings.  
 
Air Volumes and Velocities:
 
As measured at each supply grille, return air grille, and exhaust air grille or air handling device.  In 
all fan systems, the air quantities indicated on the plans may be varied, as required, to secure a 
maximum temperature variation of two degrees within each separately controlled space, but the 
total air quantity indicated for each zone must be obtained.  It shall be the obligation of the 
contractor to furnish or revise fan drive and/or motors, if necessary, without cost to the Owner, to 
attain the specified air volumes.  
 
Air Pressure:
 
As measured across the VAV box and the rooftop unit.  Relate these readings to the particular fan 
curve in terms of CFM handled. 
 
Electrical Current/Voltage:
 
Measurements to be taken at the drive motor on each piece of equipment. 
 
Fan Speeds:
 
To be measured in RPM.   
 
Instrumentation List:
 
A list of instruments by type and make used in gathering the CAB data. 
 
 
 
 
Drawings:
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The CAB contractor's working drawings shall have the supply air openings numbered and/or 
lettered to correspond to the numbers and letters used on the report data sheets so that data in 
the report can be correlated with each specific supply air opening in the building.  If room numbers 
actually used in the building differ from those on the plans, the building room numbers shall be 
marked on these plans.  Only one such marked-up set of drawings need be provided with the two 
copies of the CAB report. 
 
Before final acceptance of the CAB report, the report data, at the discretion of the Owner, shall be 
verified one time on the job site, by selection of check points (not to exceed 10 percent of total) at 
random, in the presence of the Owner's Representatives.  Representatives of the testing firm 
doing the work shall be present and provide the necessary equipment for test data verification.  
The Owner shall provide written data notice of acceptance of the report and, after clarification of 
any question by Owner, shall be considered final. 
 
The firm shall be responsible for inspecting, adjusting, balancing, and logging the data on the 
performance of fans, all dampers in the duct system, all air distribution devices, the flows of freon 
thru all coils, and the power consumption of all motors.  The contractor, mechanical contractor, the 
various subcontractors involved, and the suppliers of the equipment installed shall all cooperate 
with the balancing agency to provide all necessary data on the design and proper application of 
the systemic components and shall furnish all labor and material required to eliminate any 
deficiency or malperformance.  
 
During the CAB work, the temperature regulation will be adjusted for proper relationship between 
controlling instruments.  The Owner's representative will be advised of any instruments out of 
calibration so that the controls subcontractor may come in and recalibrate, using data supplied by 
the balancing firm.  After recalibration, the correctness of the final setting shall be proved by taking 
four temperature readings at two hourly intervals in a typical room on each zone affected by the 
recalibration. The total variation shall not exceed two degrees from the present median 
temperature during the entire temperature survey period.  The detailed test data recorded 
hereunder shall be included in the CAB report. 
 
Make a total of three inspections within ninety (90) days after occupancy of the building to insure 
that satisfactory conditions are being maintained throughout and to satisfy any unusual conditions. 
 An additional inspection in the building shall be made by the firm during the season opposite that 
in which the initial adjustments were made. At that time, any necessary modifications to the initial 
adjustment required to produce optimum operation of the system components shall be made to 
produce the proper seasonal conditions in each conditioned space.  At the time of opposite 
season checkout, the Owner's Representative shall be given timely notification before any 
readings or adjustments are made so that he may participate in the checkout. 
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SECTION 15050 - BASIC MATERIALS AND METHODS 
 
 
PART 1 - GENERAL 
 
DESCRIPTION: 
 
This section specifies the basic materials and methods to be used in Division 15. 
 
All materials shall be new and undamaged.  Protect all materials to keep free from foreign 
materials.  
 
CUTTING AND PATCHING: 
 
Any cutting, patching, or filling necessary for the proper  execution of this work, except as noted on 
drawings, shall be done by this contractor.  Where any other part of the building is involved, it shall 
be done by a competent workman in a neat and workmanlike manner.  No rough or unsightly work 
will be allowed.  Cutting of structural members shall be done only with the approval of the Owner's 
Representative. 
 
The attention of the contractor is directed to the requirements of running pipes and ducts thru 
concrete slabs, walls, and beams.  These conditions are to be anticipated and sleeves installed, 
as provided for under "Sleeves."  Sleeves shall be placed in structural members only where 
approved by the Owner's Representative. 
 
INSERTS: 
 
Furnish and set, in all necessary locations, before or during construction, unistrut inserts for use in 
connection with the support or placing of piping, ductwork, and equipment furnished under this 
division of the work. 
 
SLEEVES AND BOXES: 
 
Sleeves for Concrete or Masonry Surfaces: 
 
For pipes passing thru masonry or concrete construction, provide sleeves at least two pipe sizes 
larger than the pipe passing thru and made from sections of steel pipe.  Provide galvanized iron 
sleeves with collar on each side of wall for all ducts passing thru similar construction. 
 
Sleeves Thru Fire-rated Surfaces:
 
All pipe and duct sleeves in fire walls and surfaces shall be packed inside after pipes and ducts 
have been placed with an approved UL listed fire insulation similar to 3M fire protection products.  
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This contractor shall submit complete installation details for the through-penetration fire protection 
sleeves proposed for use on this project. 
 
Sleeves Thru Floors:
 
All sleeves thru floors above grade shall be watertight with waterproof caulking around pipes and 
ducts. 
 
PIPE LOCATION AND ARRANGEMENT: 
 
No water supply piping inside the building shall be placed in contact with the earth.  Buried water 
piping shall be placed in split tile or PVC pipe to avoid direct pipe contact with ground.   
 
Unless otherwise noted on the drawings, all water piping shall be kept out of concrete floor slabs 
and shall be run overhead.  
 
All piping shall be racked and supported to run straight and true. 
 
Piping shall be racked and run to facilitate maintenance work. 
 
Under no circumstances shall valves, shock absorbers, drip traps, or piping specialties be installed 
in a "closed space" without proper access provided for future service and maintenance. 
 
NOTE:  All piping shall be capped or plugged at the end of each work shift and when not 
being extended, to prevent the entry of rocks and debris. 
 
Any time lines are broken or disconnected, they shall be capped immediately after flushing to 
remove rock and debris from pipes.  If rocks or other foreign materials are found in the 
system after it has been closed, the contractor shall stand the expense of their removal.  
 
Pipes shall not be bent to change direction.  Approved fittings must be used. 
 
All valves, piping, and equipment to be installed so as to permit disassembly for maintenance 
purposes.  Provide drain valves at all low points in piping systems.  Run to floor drain, where 
possible, otherwise provide 3/4" hose connection with vacuum breaker. 
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PIPE GRADING AND SLOPE: 
 
Piping shall be uniformly graded in direction of flow as noted below: 
 
 

  PIPING   FALL/RISE   DIRECTION   PER/RUN 

Water  1"  Up  40' 

Waste - 4" & smaller  1"  Down  4' 

Compressed Air  1"  Down  8' 

Vacuum  1"  Down  8' 
 
 
 
PART 2 - PRODUCTS 
 
PIPING SYSTEMS: 
 
All piping shall be in accordance with the American Society for Testing and Materials, ASTM A-53. 
No foreign made piping or fittings will be accepted in this construction. 
 
Culinary cold, hot water, and compressed air piping above grade shall be Type "L" copper with 
soldered wrought copper fittings.    
 
Compressed air lines installed under-floor shall be Type "K" copper with soldered wrought copper 
fittings.     
 
Vacuum piping shall be schedule 40 PVC piping with glued fittings for below and above grade. 
 
Waste piping below grade shall be standard weight hub and spigot cast iron pipe with gasketed 
fittings.   
 
Waste & vent piping above grade shall be standard weight hub and spigot or no-hub for sizes 2" 
and larger; and galvanized Schedule 40 with tarred Durham drainage fittings for 1-1/2". 
 
Exposed piping, fittings, valves, and trim at plumbing fixtures shall be chrome-plated. 
 
Cleanout covers in finished walls shall be chrome finish. Floor covers shall be polished bronze or 
other, as specified.   
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HANGERS AND SUPPORTS: 
 
Vertical Piping:
 
Attachment - Vertical piping shall be secured at sufficiently close intervals to keep the pipe in 
alignment and to carry the weight of the pipe and contents. Stacks shall be supported at their 
bases, and if over two (2) stories in height at each floor by approved metal floor clamps. 
 
Copper tubing shall be supported at each story for piping one and one-half (1-1/2) inches in 
diameter and at not more than six (6) foot intervals for piping one and one-quarter (1-1/4) inches in 
diameter and smaller. 
 
Horizontal Piping:
 
Supports - Horizontal piping shall be supported at sufficiently close intervals to keep it in alignment 
and prevent sagging.   
 
Cast Iron Soil Pipe - Where joints occur, soil pipe shall be supported at not more than 5-foot 
intervals, except that where 10-foot pipe lengths are used, supports at 10-foot intervals are 
acceptable. Supports shall be placed within eighteen (18) inches of the hub or joint. 
 
Screwed pipe (IPS) shall be supported at approximately 12-foot intervals. 
 
Copper tubing shall be supported at approximately 6-foot intervals for piping one and one-half 
inches and smaller in diameter and at 10-foot intervals for piping two inches and larger in 
diameter.   
 
Piping placed underground shall be laid on a firm bed for its entire length. PVC and copper piping 
underground shall coved by sand. 
 
Hangers shall be Grinnell Figure 260 for both bare and insulated pipe. 
 
Where piping is run adjacent to walls or steel columns, it shall be supported from steel brackets or 
vertical channel hangers. Brackets shall be Grinnell Figure PS 732 or PS 3282 as directed, or 
approved substitute. Channel systems shall be approved for each condition on an individual basis.  
 
Furnish all hangers, inserts, brackets, anchors, guides, sliding supports, etc., and all auxiliary steel 
necessary for the installation. All supports shall be designed in accordance with the AISC Steel 
Handbook. 
 
Pipe covering protection saddles shall be installed at all pipe hangers which support insulated "hot 
surface" piping.  
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BASIC MATERIALS AND METHODS 15050-5 

All suspended copper piping shall be securely supported from the building structure at intervals 
specified and/or as recommended by the pipe manufacturer. Hanger shields shall be functionally 
similar to isolators with Grinnell Fig. 97 hangers. 
 
Plumbers' tape, chain, or wire will not be permitted. 
 
VALVES: 
 
All valves shall be by one manufacturer. Approved valve manufacturers are Crane, Stockham, 
Jenkins, Walworth, W. C. Norris, or Powell.  
 
Domestic Hot and Cold Water:
 
Ball Valves - For hot and cold domestic water service: Valves 2" and smaller shall be Crane No. 
2190H, bronze, screwed, 200# WOG, Gem ball valve with Buna-N rubber capsule. Watts B6000 
or Apollo 70-100.   
 
UNIONS: 
 
Ground joint unions shall be installed on pipe 2-1/2" and under where indicated on drawings. 
Whenever piping is connected to a major piece of apparatus, unions shall be provided as near as 
practical on each side of the apparatus.   
 
ISOLATION FITTINGS: 
 
Approved isolation fittings shall be installed at the junction of all copper and steel piping to prevent 
electrolytic action. Fittings shall be as manufactured by Walter Vallett Co., Corrosion Services, or 
approved equal.  
 
 
PART 3 - EXECUTION 
 
TESTING: 
 
All piping shall be tested in accordance with Section 15042 prior to applying insulation or 
concealing in partitions, wall, etc.  
 
INSTALLATION OF UNDERGROUND PIPING: 
 
The contractor shall obtain necessary permits prior to beginning installation.  
 
All sawcutting, excavation, backfill, and repair shall be provided by the mechanical contractor in 
strict compliance with the specification.  
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BASIC MATERIALS AND METHODS 15050-6 

Verify and coordinate with all existing utilities, including water, sewer, storm drain, telephone, gas, 
and power. 
 
The contractor shall be responsible for all costs occurring due to damage to any utility. 
 
The contractor shall exercise care when excavating adjacent to footings, foundations, and existing 
utility lines and appurtenances to insure that their structural integrity is not compromised.  Provide 
temporary bracing, blocking, and support as required to complete the work. 
 
Where vacuum and compressed air piping has been installed below the slab, the backfill shall be 
a sand bed.  All compressed air copper piping shall be wrapped and coated. 
 
Immediately after the system is installed in the trench, a partial backfill shall be made in the middle 
of each unit leaving the joints exposed for inspection of the hydrostatic test.  No leakage shall be 
allowed. 
 
ACCESS: 
 
All valves and equipment shall be located to allow easy access for inspection, test and balance, 
and operation.  If valves are installed in inaccessible locations it shall be this contractor's 
responsibility to furnish and install access doors of a type approved by the owner's representative. 
 
Locate piping, valves, etc., to allow easy access to and maintenance of equipment.  
 
LOCATIONS & ARRANGEMENTS: 
 
All pressure gages and thermometers shall be so installed so to be easily removable from an eye 
level 5'-6" above the floor.   
 
Test plugs on flow measuring stations shall be unobstructed, and shall be arranged in the piping 
per manufacturer's recommendations.  
All equipment and accessories shall be installed to facilitate proper service and maintenance in 
compliance with the manufacturer's recommendations. 
 
EXCAVATION AND BACKFILL: 
 
All necessary excavations and backfilling for the mechanical phase of this project shall be 
provided under this section. This includes all excavating and backfilling required in the 
construction of ductwork, water, rainwater, sewer, or other piping systems for which this contractor 
is responsible.   
 
Trenches for all underground lines shall be excavated to the required depths. The bottom of the 
trenches shall be compacted hard. The compacting shall be done by wetting and tamping or other 
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BASIC MATERIALS AND METHODS 15050-7 

methods, depending on the soil conditions. All rocks, trash, or other debris shall be removed 
before piping is laid in place.  
 
After pipe lines have been inspected and tested, the trench shall be backfilled with selected 
material. Backfill shall be placed in layers and compacted to density that will prevent excessive 
settlement. The backfill material, thickness of layer, and method of compacting shall comply with 
the pipe manufacturer's recommendations and shall be approved by the Owner's representative. 
 
Backfill material for PVC and copper piping shall be sand. 
 
No trenches shall be cut near any footings without first consulting the Owner's Representative. All 
backfilling in this area shall be done according to his direction.  
 
PIPE JOINING: 
 
All joinings shall be made to maintain the full material strength of the pipe, with neat and 
workmanlike appearance.  All piping must be perfectly clean before system is filled.  
 
SCREWED CONNECTIONS: 
 
All pipe shall be reamed at the ends and free of all inside scale or burrs.  Threads shall be cut 
clean and sharp, and to a length equal to 1-1/8 the length of the female thread receiving the pipe.  
The pipe shall be screwed in the full length of the female thread.  
 
Pipe shall be made tight with teflon thread tape or thread lubricant worked into male thread only.  
Surplus material shall be wiped off and the joint left neat and clean.  Lubricant shall be powdered 
graphite and linseed oil, and plumbage and linseed oil.   
 
SWEAT CONNECTIONS: 
 
Copper piping in domestic water service:  Piping shall be cut (with a pipe cutter) so ends are 
square and will "bottom" in fittings.  There must be no gaps left thru which solder can run into the 
line.  If a hack saw must be used, it shall be guided with a miter box to insure a square, even cut.  
Tubing shall be reamed to remove burrs, being careful not to expand tubing while reaming.  
 
The outside of the copper pipe and the inside of the fittings, where solder will be applied, shall be 
burnished.  Fine crocus cloth or fitting brushes should be used until all dirt and oxide is removed. 
 
A light coat of soldering flux shall be applied to both pipe and fittings.  Acid flux shall not be used. 
 
Joints shall be uniformly heated to proper soldering temperature to insure that solder will flow to all 
parts of the joint.  The solder shall be fed to the joint until a uniform line of solder appears around 
the pipe at the end of the fittings. 



HFSArchitects  Dental Lab Improvements 
HFSA # 1011.01  Utah Valley University 
DFCM # 10027790 
 

 

BASIC MATERIALS AND METHODS 15050-8 

Piping shall be joined with 'Stay-Safe-50' or 'Silvabrite-100' no lead solder. 
 
When valves are being installed, the non-metallic parts shall be removed to prevent the heat of 
soldering from damaging the valves.  No heat shall be applied near where an  excessive 
temperature may cause damage. 
 
PVC PIPING INSTALLATION: 
 
Measure and cut PVC pipe to desired length.   
 
Debur and chamfer the end of the pipe removing any ridges or rough edges. If the end is not 
chamfered, the edge of the pipe may remove the cement from the fitting socket and result in a 
leaking joint.  
 
Clean and dry the surfaces to be joined. 
 
Test fit the joint and mark the depth of the fitting on the outside of the pipe. 
 
Uniformly apply a liberal coat of primer to inside socket surface of the fitting and the male end of 
the pipe to the depth of the fitting socket. 
 
Promptly apply solvent cement to end of pipe and inside socket surface of fitting. Cement shall be 
applied lightly, but uniformly to inside of socket, take care to keep excess cement out of socket. 
Apply a second coat to the end of the pipe. 
 
Immediately after applying the last coat of cement to the pipe, and while both inside socket surface 
and the end of the pipe are wet with cement, forcefully insert the end of the pipe into the socket 
until it bottoms out. Turn the pipe 1/4 turn during assembly (but not after the pipe is fully inserted) 
to distribute the cement evenly. 
 
Assembly should be completed within 20 seconds after the last application of cement. Hammer 
blows should not be used when inserting pipe. 
 
After assembly, wipe excess cement from the pipe at the end of the fitting socket. A properly made 
joint will show a bead around its entire perimeter. Any gaps may indicate a defective assembly due 
to insufficient solvent.  
 
Handle joints carefully until completely set. 
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INSULATION 15180-1 

SECTION 15180 - INSULATION 
 
 
PART 1 - GENERAL 
 
WORK INCLUDED: 
 
It is the intent of this section of the specifications that all hot (above 105° F) and cold (below 55° F) 
surfaces of all piping and mechanical system components be insulated, unless specifically 
excluded herein. 
 
Systems to be insulated: 
 

1. Supply air ductwork  
2. Culinary hot and cold water piping system 

 
The providing of all materials, supplies, equipment, tools, transportation, and facilities and 
performing all labor and service necessary to provide the work outlined above and as shown on 
the working drawings. 
 
 
PART 2 - PRODUCTS 
 
COMPLIANCE: 
 
All insulation shall conform to the requirements of the building code and have a flame spread 
rating of less than 25 and smoke developed less than 50. 
 
Insulation shall be as manufactured by Schuller, Owens-Corning, Knauf, Armstrong, or 
Certainteed.   
 
DOMESTIC HOT AND COLD WATER PIPING: 
 
All piping shall be insulated with 2-piece heavy density pipe insulation having an average "K" 
factor of .25 BTU at 70 degrees F mean, with all-service jacket.  Thickness of insulation shall be 
as follows:  
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INSULATION THICKNESS IN INCHES FOR PIPE SIZES 
 

PIPING 
SYSTEM 
TYPES 

FLUID 
TEMP. 
RANGE, F 

RUN- 
OUTS 
2" 

1" & 
LESS 

1-1/4" TO 
2" 

2-1/2" TO 
4" 

5" TO 
6" 

8" & 
LARGER 

DOMESTIC HOT & COLD WATER SYSTEMS 

Low Temp. 40-200  1/2   1   1  1-1/2 1-1/2 1-1/2 

 

        
 
Pipe insulation shall be fastened with self-sealing adhesive strip edge.  The insulation shall be 
covered with an all-service jacket.   
 
Fittings shall be insulated with mitered segments of insulation material wired in place and finished 
with a 1/4" layer of insulating cement.  Flanges and valves shall be insulated with removable and 
replaceable covers fabricated from oversized pipe insulation and finished with an all-service PVC 
jacket.  
 
Valves shall be insulated as specified for fittings.    
 
LOW PRESSURE RIGID ROUND DUCTS: 
 
All rigid round metal ducts shall be wrapped with 1-1/2" thick fiberglass duct wrap with 
factory-applied vapor barrier.  All joints shall be sealed with mastic and taped to form a neat and 
complete insulation system. 
 
 
PART 3 - EXECUTION 
 
GENERAL: 
 
The contractor shall provide a complete installation which is neat in appearance and functional.  
Remove all excess materials and packaging from job site.   
 
All insulation shall be continuous through wall and ceiling openings and through sleeves.   
Insulation on all cold surfaces where vapor barrier jackets are used will be applied with a 
continuous, unbroken vapor seal.  Hangers, supports, anchors, etc., that are secured directly to 
cold surfaces must be adequately insulated and vapor-sealed to prevent condensation.     
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Elbows, valves, and fittings inside the building shall be insulated as specified for the piping 
systems and covered with high temperature P.V.C. insulation fitting covers, or alternate method 
approved by the Architect/Engineer.  
 
Insulation inserts and shields shall be installed on all cold fluid piping systems such as domestic 
cold water piping at the hanger supports.  
 
Inserts between the pipe and pipe hangers shall consist of rigid calcium silicate pipe insulation of 
equal thickness to the adjoining insulation and shall be provided with vapor barrier, where 
required.  Insulation inserts shall not be less than the following lengths:   
 
  1/2" to 2-1/2" pipe size               6" long 
 
NOTE:  Rigid insulation shall have characteristics suitable for temperature, moisture and load 
conditions of the particular pipe being supported. 
 
Rigid metal shields shall be applied between hangers or supports and the pipe insulation.  Shields 
shall be formed to fit the insulation and shall extend up to the centerline of the pipe and length 
specified for the insulation hanger inserts.   
 
Vapor barrier wrap shall be sealed tight and not penetrated by the hanger or shield.   Specified 
adhesives, mastics, and coatings shall be applied at the manufacturer's recommended minimum 
coverage per gallon.  Where insulation pipes pass thru sound or fire-rated walls, floors, or ceilings, 
the insulation sleeves shall be sound or fire-rated to match rating of surface penetrated.    
 
INSULATION WORKMANSHIP: 
 
All insulation shall be applied by specialists experienced in the field, and shall be neat in 
appearance.  Neatness in appearance shall be equated to proper insulation application 
procedures, and sloppy workmanship will not be tolerated. Work which is deemed unacceptable 
shall be condemned, removed, and replaced at the contractor's expense.  Protect floors, valve 
handle, accessories, etc., to keep paste off areas not being insulated. 
 
CLEAN UP: 
 
The piping shall be cleaned and tested prior to installation of insulation, and fittings shall be 
cleaned after insulation is installed. 
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SECTION 15400 - PLUMBING 
 
 
PART 1 - GENERAL 
 
SCOPE OF WORK: 
 
Piping diagrams indicate runs, and are intended to be complete.  Where fixtures are not shown 
connected to any services required, they shall be connected properly and completely.  Connect all 
fixtures to various services, i.e., hot water, cold water, waste, vent, etc., as required.  The work 
shall include furnishing of all materials and labor required for the job as described, together with all 
minor items implied or required to finish the entire work, and generally as follows:  
 
1. Vacuum piping. 
2. Plumbing fixtures and piping. 
3. Compressed air piping.  
4. Sanitary sewer systems. 
 
STANDARDS: 
 
Plumbing installation shall be made in accordance with the State Plumbing Code, City Code, and 
all other applicable governing codes.  In event drawings violate the codes, the contractor shall 
base his estimate on the code requirements. 
 
See schedule on plans for sizing branch water lines to fixtures.   
 
DISINFECTING: 
 
After flushing the mains, introduce a water and chlorine solution concentrated to 300 P.P.M. to 
disinfect the system and oxidize piping contaminants.  Retain treated water and chlorine for a 
period of not less than three hours or more than six hours before final flushing out of system.    
 
All valves should be opened periodically during the process and the residual chlorine checked to 
insure that at least 50 percent of the initial concentration is present to complete the disinfection.  If 
there is less than 50 percent, the valves should be allowed to drain water until the 50 percent or 
greater level is obtained.  A make-up chlorine solution of a concentration equal to the initial 
concentration must be added, as needed, during the withdrawal of the spent solution. 
 
A warning sign shall be conspicuously posted at each water outlet and faucet during the 
disinfecting process to prevent occupants from drinking the water. 
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VERIFICATION OF GRADE: 
 
The contractor shall excavate the point of actual connection of waste piping systems to the street 
mains, and shall verify the actual elevation and location prior to the installation of building 
footings or any plumbing piping. 
 
 
PART 2 - PRODUCTS 
 
CLEANOUTS: 
 
Approved cleanouts shall be installed in the base of each vertical drainage line, and in the 
horizontal line at each change in direction.  In addition, there shall be cleanouts spaced at a 
maximum of 50' in all horizontal lines. All cleanouts shall be extended to accessible surfaces.   
 
FLASHINGS: 
 
All pipes passing thru the roof shall be neatly flashed with watertight 4# sheet lead, or 16 ounce 
copper flashing fitting snugly around the pipe, extended to the top and finished with a 
code-approved vent cap.  The flange around the base shall be at least 18" square.    
 
PLUMBING FIXTURES: 
 
The contractor shall furnish and install all fixtures shown or specified hereinafter and make all 
parts complete and leave the entire system in perfect working order.  He shall clean and adjust all 
fixtures before leaving the job.  Any damaged or cracked fixtures shall be replaced at the 
contractor's expense.  
 
The fixtures shall be all new and complete as shown or described in catalog or required for the 
work, including accessible loose key compression stops above the floor in supplies to all fixtures, 
and cast brass P-traps, unless otherwise shown.  Supplies shall be 1/4 turn, ball valve type. Trim 
for all fixtures shall be chrome-plated, and all trim shall match in design.  Supply faucets shall have 
renewable seats and barrels. 
 
Fixtures shall be American Standard as specified or approved substitutes of Kohler, Eljer, or 
Crane.  Specialties shall be J. R. Smith, as specified, or approved substitutes of Wade, Josam, or 
Zurn. 
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PLUMBING FIXTURES 
 
S-1 Sink: Elkay SCUH1212 "Specialty Collection" stainless steel, single compartment under-

counter mounted, 18 ga, satin finish, 14.5" x 14.5" with a 12.5" x 12.5" x 6.5" deep 
bowl, Chicago 116.212.21.1 battery powered sensor faucet with internal mixing and 
user adjustable temperature control mixer and LK-99 drain fitting with tailpiece and 
p- trap. 

 
S-2 Sink: Same as S-1 with Chicago 9011-NF deck mounted eyewash, swing forward, valve 

open on rotating 90°.   
 
S-3 Sink: Elkay EGUH2115 "Elumina" stainless steel, single compartment under-counter 

mounted, 18 ga, satin finish, 23.5" x 18.25" with a 21" x 15.75" x 8" deep bowl, 
LK-412BH6 faucet and LK-99 drain fitting with tailpiece and solids trap for ceramics 
and clay. 

 
  S-4 Sink: Elkay ELUH3118 "Lustertone" stainless steel, double compartment under-counter 

mounted, 18 ga, satin finish, 30.75" x 18.5" with two 13.5" x 16" x 7.625" deep 
bowls, LK-4100 faucet and LK-99 drain fitting with tailpiece with dishwasher 
connection and P-trap. 

 
 
PART 3 - EXECUTION 
 
PRODUCT HANDLING: 
 
Protection:
 
Use all means necessary to protect plumbing materials before, during, and after installation and to 
protect the installed work and materials of all other trades.    
 
Replacements: 
 
In the event of damage, immediately make all repairs and replacements necessary to the approval 
of the Owner and at no additional cost to the Owner. 
 
TESTING: 
 
Furnish all required personnel and equipment and make all tests required to receive the approval 
of the Owner and all agencies having jurisdiction. 
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CLEANING UP: 
 
Prior to acceptance of the building, thoroughly clean all exposed portions of the plumbing 
installation, removing all labels, and all traces of foreign substance, using only a cleaning solution 
approved by the manufacturer of the plumbing item and being careful to avoid all damage to 
finished surfaces.  
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SECTION 15500    FIRE PROTECTION 
 
 
PART 1 - GENERAL 
 
GENERAL CONDITIONS: 
 
The requirements of Section 15010, 15042, 15043, and 15050 shall govern the work in Section 
15500, where applicable, and where not in conflict with governing codes and ordinances.  Division 
1 is a part of this and all other sections of these specifications.  
 
SCOPE:
 
The work required includes the designing, hydraulically calculating pipe sizes, flows, and pressure, 
furnishing and installation of fire protection systems in accordance with the drawings, 
specifications, latest standards and codes for complete systems for the building. 
 
The work specified in this section shall be installed by none other than a recognized fire sprinkler 
contractor.  All fire protection system piping shall be hydraulically calculated.  All systems shall be 
subject to the inspection and approval of the local fire authority or his representative for 
compliance of applicable standards. 
 
All work shall be coordinated with other subcontractors. 
 
The sprinkler system shall consist of the required number of sprinkler heads, piping, hangers, 
drains, test pipes, valves, and all other parts to assure a complete system to meet the 
requirements of the owner's insurance underwriter, local authority having jurisdiction, and in 
accordance with nationally recognized standards. 
 
Codes & Standards:
 
Water Supply:  National Fire Code #24 - Uniform Building Code.    
 
Wet Sprinkler System & Combined Systems:  N.F.C. #13 and #14 - U.B.C. 
 
Alarm Equipment:  N.F.C. #70 & 72A 
 
Temporary Fire Protection:  N.F.C. #14 - U.B.C.  
 
Sprinkler Heads:  N.F.C. #13  
 
Sleeves and Location:  N.F.C. #13 
 
Work Included Elsewhere:
 
Concrete Work - by General Contractor 

FIRE PROTECTION 15500-1 
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Access Doors - By General Contractor. 
 
Painting of sprinkler piping - By mechanical Contractor.    
 
Color coding or pipe identification - By Mechanical Contractor.   
 
WORK BY FIRE PROTECTION CONTRACTOR:
 
This contractor shall furnish and install all labor, material, and equipment to make a complete and 
working fire protection system fully tested and approved in accordance with the drawings and 
standards of this specification. 
 
Sprinkler System:
 
This system shall conform to N.F.C. #13 and #14 and U.B.C.  Sprinkler systems are to be light, 
ordinary, or extra hazard, as required by NFC-13 and the Utah State Fire Marshall's office. 
 
System shall be hydraulically calculated.  Sprinkler system shall be light hazard, except for casual 
ordinary and extra hazard group 1 in storage and service areas.  Density for light hazard areas 
shall be 0.10 gpm per sq. ft. over 1500 sq. ft.  Remote area with a maximum head spacing of 225 
sq. ft.  Service area shall be density of 0.15 over 2000 sq. ft. with maximum spacing of 130 sq. ft. 
 
QUALIFICATION OF DESIGNER:
 
Designer shall be an engineering technician or Senior Engineering Technician (Level III or Level 
IV), NICET certification for fire sprinkler system design. 
 
QUALIFICATION OF INSTALLER:
 
It is intended that the system be designed and installed by a firm regularly engaged in the design 
and installation business of Fire Sprinkler contracting.  The Owner's representative may require 
evidence to support the ability of the contractor to perform work in the scope and volume as 
specified.  A contractor who cannot verify such experience, may be found not suitable to perform 
the work. 
 
 
PART 2 - PRODUCTS 
 
HANGERS: 
 
All hangers to be in accordance with NFPA Pamphlet No. 13.    
 
SPRINKLER HEADS:
 
Sprinkler heads shall be U.L. approved.  "K" factors shall be the same on each system and/or 
floor.  See plans for head types.   
 

FIRE PROTECTION 15500-2 
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Sprinklers shall be of the proper temperature rating.  Location of sprinkler head wherever 
reasonably possible shall be symmetrical and coordinated with the ceiling pattern.  
 
Exact number and location of heads shall be determined by the system design, and architectural 
coordination. 
 
In unfinished areas, sprinkler heads shall be upright rough brass heads on exposed piping. 
 
In all other areas, sprinkler heads shall be chrome plated pendant type heads with bright-white 
escutcheons.  
 
Provide head guards in all areas where heads are subject to physical abuse.   
 
VALVES:
 
All valves and fittings shall be listed by Underwriters Laboratories or approved by Factory Mutual 
for fire protection duty and shall be installed in accordance with their listing and/or approval.  
Control valve shall have alarm supervisory switches with two sets of contacts and normally 
open/normally closed.  
 
All indicating valves will be of the listed and/or approved type with an electric tamper switch 
approved for use with that valve. 
 
Water hammer arrestors shall be provided ahead of all automatic valves to eliminate water 
hammer and shall be installed vertically in an accessible location. 
 
Hose valves off standpipes shall be U.L. approved.  All valves shall be 2-1/2" with 2-1/2" X 1-1/2" 
reducer and cap with chains.  Valves shall be polished brass and chrome-plated. 
 
PIPING:
 
All piping above ground shall be domestic steel pipe and fittings. 
 
Foreign made pipe will not be permitted on this project. 
 
EARTHQUAKE BRACING:
 
Install earthquake bracing in accordance with NFPA #13 Standards and Utah State Fire Marshall's 
Office.    
 
SLEEVES:
 
Sleeves shall be furnished, together with their location and elevations to the construction manager, 
timely with required schedule or concrete pours.  If sleeves are missed by this contractor, he shall 
be responsible for core drilling thru concrete at his own expense, and he shall be responsible for 
his cutting and patching.  Sleeves shall be of the size, type, and length required by N.F.P.A. 
codes.   

FIRE PROTECTION 15500-3 
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PART 3 - EXECUTION 
 
TEMPORARY FIRE PROTECTION DURING COURSE OF CONSTRUCTION:   
 
This contractor shall provide fire protection as required by N.F.C. #14 - Chapter 8, and shall be 
coordinated with the Orem City Fire Department.   
 
SHOP DRAWINGS:
 
Shop drawings, submittals, and hydraulic calculations, as necessary and required, shall be 
submitted to the Owner's representative for approval prior to incorporating materials or equipment 
into the work.  Shop drawings shall be complete and in accordance with N.F.C. #13, #14, #20, and 
all applicable standards, submittals, and equipment, valves, flow switches, controls, and other 
important items shall be complete, showing details, description, and characteristics; hydraulic 
calculations shall be based on the water system fire flow capacities shown on the drawings and 
shall show flows, pressures, velocities, pipe size, and equivalent lengths as required for the 
system. 
 
Calculations shall be arranged in an orderly manner with sufficient reference points for the 
approving authority to review and approve. 
 
Testing shall be accomplished by this contractor for all required systems, equipment, and 
appurtenances, as required by the various standards and codes.  The Owner's representative 
shall witness and sign off each item required.  This contractor shall furnish required forms. 
 
TESTS:
 
Install all test pipes and valves as required by NFPA No. 13.  Locate inspector's test valves and 
auxiliary drain valves above ceilings in areas approved by the Architect and provide hose bibb 
connections.  Conduct all tests as required by NFPA Standards and Insurance Services Office and 
submit copies of completed test forms to the Owner. 
 
All fire sprinkler related tests requiring the witnessing by local authorities will be the responsibility 
of this contractor.  If tests are not run or do not have the proper witness or documentation, then 
they will be run late and all damage caused by the system, or caused in uncovering the system for 
such tests, will be borne by this contractor. 
 
The Orem City Fire Marshall shall be notified (in writing) at least three days in advance of the 
following:      
 
 Hydrostatic test and final inspection of overhead, prior to 
 the installation of the ceilings. 
 
GENERAL REQUIREMENTS:
 
This contractor shall submit complete drawings, hydraulic calculations, and proper documentation 
to the authority having jurisdiction and receive their approval before submitting such material to the 
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Owner's representative for final approval.  The contractor will be required to show proof of 
submittal to the Owner's insurance underwriter and local building authorities before installation 
may begin. 
 
All work of this contractor will be coordinated with other trades to insure minimal changes to the 
sprinkler system from the designs.  Careful coordination of mechanical and electrical ducts, pipe 
and conduit shall be required.  The ceiling cavity must be carefully reviewed and coordinated with 
all trades. In the event of conflict the installation of the mechanical equipment and piping shall be 
in the following order:  plumbing waste, rainwater, and soil lines' supply, return, and exhaust 
ductwork; water piping; fire protection piping; and pneumatic control piping. 
 
Every effort shall be required to insure that the heads form a symmetrical pattern in the ceiling with 
the ceiling grid, the lights, and diffusers and grilles and as shown on the Architect's reflected 
ceiling plan.  Offsets shall be made in piping to accommodate ductwork in ceiling.  Heads should 
be symmetrical and all piping run parallel or perpendicular to building lines.  In no case shall 
sprinkler heads be installed closer than 6" from ceiling grids or closer than approved distances 
from ceiling obstructions. 
 
All sprinkler piping shall be run concealed unless approved by the Owner's representative.  All 
lines will be run as high as possible so as to not interfere with future changes to ceiling heights or 
other mechanical equipment.  This contractor will be responsible for all sleeves, core drills, and 
sealing of penetrations in walls, floors, and structural members to facilitate the installation of the 
system, however, no holes in, or attachments to structural members will be allowed unless 
approved by the Owner's representative. 
 
All required drains and test pipes will be installed and finished in a workmanlike manner, 
terminating at a proper location to accommodate the required outflow without damaging the 
building or landscaping.  Drain and test pipe locations shall be approved by the owner's 
representative. 
 
No piping or valve assemblies shall be run exposed in a finished area without the prior approval of 
the owner's representative. 
 
JOB CLOSEOUT:
 
This contractor shall assure that all placards, signs, and instruction manuals are in place, and all 
tests are run before any consideration for final payment will be considered.  This includes 
maintenance manuals, hydraulic  
calculations placards, spare head cabinets and the proper number of spare heads, and instruction 
to on-site personnel. 
 
This contractor shall, in addition to the above, furnish the owner one (1) set of mylar reproducibles 
of the sprinkler system "record drawings" for his project files. 
 

FIRE PROTECTION 15500-5 
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SECTION 15800 - AIR DISTRIBUTION 
 
 
PART 1 - GENERAL 
 
SCOPE:
 
Work shall include supply, exhaust, and ventilation duct systems and all materials, equipment, and 
labor required to complete the systems shown on plans and specified herein.  
 
 
PART 2 - PRODUCTS 
 
Construct all ducts, plenums, etc., of the gauges specified in the latest editions of the applicable 
SMACNA Manuals, unless otherwise shown.  Sheets shall be free from blisters, slivers, pits, and 
imperfectly galvanized spots.  Construct ducts using double or Pittsburgh corner seams.  All 
seams shall be hammered and made airtight. 
 
Joints shall be fabricated 100% airtight at 2" H2O S.P., using a joint system similar to "Duct Mate" 
or Lockformer with gasketed joints. 
 
Duct construction details shall comply with the latest edition of the SMACNA "Low Velocity" sheet 
metal and duct manuals.  
 
Cross Breaking: 
 
Sheet metal ducts shall be cross broken on the four sides of each 4' panel.  All vertical and 
horizontal sheet metal barriers, duct offsets, elbows, as well as 4' panels of straight sections of 
ducts shall be cross broken.  Cross breaking shall be applied to the sheet metal between the 
standing seams or reinforcing angles; the center of cross break shall be of the required height to 
assure surfaces being rigid. 
 
DUCTWORK: 
 
Curved elbows shall have centerline radius equal to 1-1/2 times the width of duct.  Vanes shall be 
single thickness installed where shown.  Air turns shall be installed in abrupt elbows and shall 
consist of curved metal blades or vanes with extended trailing edges arranged so as to permit air 
to make abrupt turn without appreciable turbulence.  Air turns shall be quiet and free from vibration 
when system is in operation. 
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Sheet metal ducts shall be properly braced and reinforced with galvanized steel angles or other 
structural members, and where they protrude above roof, they shall be properly flashed.  Internal 
ends of all slip joints shall be installed in direction of flow.  Snap lock seams will be permitted on 
duct gages 22 ga. and lighter.   
 
Dimensions: 
 
Ducts, unless otherwise approved, shall conform accurately to the dimensions indicated on the 
drawings, and shall be straight and smooth on the inside with joints neatly finished.  All duct sizes 
are free area inside dimensions. Acoustically lined ducts shall have outside dimensions increased, 
as required, to accommodate the acoustic lining specified and still maintain the face area inside 
dimensions shown on the drawings. 
 
Field Verifications: 
 
No ductwork shall be fabricated without first field verifying that the available space under actual job 
conditions will permit installation of the ductwork without structural or other conflicts. 
 
Access Doors: 
 
As indicated on the drawings, for proper access to fan plenum spaces, dampers, filter access 
spaces, etc., provide and install sheet metal access doors of the size as noted or as required for 
proper access to the equipment.  Those doors shall be constructed of No. 22 gauge metal and as 
follows: 
 
Door Construction: 
 
Doors shall be provided with a flat iron or angle iron stiffening frame and so constructed that they 
can be operated without twisting or distortion.  Doors on insulated ductwork shall be of double 
panel construction provided with an approved type insulated filler, not less than 1" thick. The duct 
opening at each door shall be provided with a continuous reinforcing galvanized bar or angle 
against which the door will close, this being provided with a sponge rubber gasket to make the 
door airtight.    
 
Fasteners: 
 
Doors shall be constructed of galvanized iron and shall be airtight.  The contractor shall furnish a 
sample access door for approval before fabrication. 
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Flexible Connection: 
 
Provide flexible connections, not less than 4" wide, constructed of heavy weatherproof woven 
"Durolon" glass fabric, at the inlet and outlet connection of each, securely fastened to the unit and 
to the ductwork by a galvanized iron band, provided with tightening screws. 
 
Test Holes and Duct Ports: 
 
Furnish test holes and duct ports at locations shown on the drawings, and as required for testing 
of air quantities in ducts.  Where these holes are installed in ductwork which is insulated, there 
shall be provided an extension collar to match thickness of insulation material. 
 
Test holes shall have Young Regulator Model 110 instrument ports.  Duct ports shall be Airsan 
Model SH. 
 
RECTANGULAR DUCT LINING: 
 
The interior surface of all low pressure supply, return, fresh, relief, and exhaust air ducts (except 
where noted otherwise), shall be lined with 1" thick fiberglass dual density duct liner, having an 
average "K" factor of .23 BTU at 75 deg. F mean.  The liner shall meet standards NFPA No. 90A 
and No. 90B, shall have an interior liner resistant to microbial growth per ASTM G-21 and ASTM 
G-22, and shall have the Underwriters' Laboratories, Inc., label. 
 
Duct liner shall be applied to the flat sheet with a 100% coverage of duct adhesive.  The duct liner 
shall be cut to assure snug corner joints.  The black surface of the liner shall face the air stream.  
On horizontal runs, tops of ducts over 12" in width and sides over 16" in height shall be additionally 
secured with welded pins and speed clips on a maximum of 15" centers.  On vertical runs, 
gripnails or welded pins and speed clips shall be spaced on a maximum of 15" centers on all width 
dimensions over 12".  Pins shall start within 2" of all cross joints within the duct sections.  Welded 
pins shall be cut virtually flush with the liner surface.  Clips should be drawn down flush only and 
not so as to compress the liner and cause the leading edge of raise.  All exposed edges and the 
leading edge of all cross joints of the liner shall be coated with adhesive. 
 
HIGH EFFICIENCY TAKE-OFF (H.E.T.) FITTINGS: 
 
Install high efficiency fittings with hand-operated volume dampers at locations and of sizes shown. 
 Volume dampers shall be controlled by heavy duty locking quadrants mounted on the outside of 
the duct.  Where ducts are insulated, the damper rod shall be extended and the operator shall be 
mounted on the outside of the insulation.   
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GRILLES & DIFFUSERS: 
 
Furnish and install complete the registers, grilles, and diffusers of the size and type shown on the 
drawings.  All diffusers to be complete with opposed blade balancing dampers and diffusing 
vanes.  Registers shall be complete with opposed blade balancing dampers.  Large return air 
grilles shall be reinforced at time of installation to provide a sturdy, vibration-free installation.  All 
grilles, registers, and diffusers shall be steel construction, unless specified differently on plans or in 
equipment schedule. All grilles and registers shall have "off-white" finish, unless otherwise 
specified. 
 
Grilles, and diffusers shall be Price, Titus, Air Guide, Carnes, or Tuttle & Bailey.  
 
Coordinate all grilles and diffusers with ceiling system. 
 
General:  All surfaces behind ceiling grilles (return and exhaust) shall be painted flat black.  
 
CEILING EXHAUST FANS: 
 
Furnish and install complete the ceiling-mounted exhaust fans shown and specified on the 
drawings. 
 
Fans shall have acoustically insulated housing for quiet operation.  Air deliveries shall be as 
indicated on the drawings and shall be certified by AMCA performance tests. Fans shall have 
centrifugal wheel directly connected to motor.  Ceiling grille shall be of approved extruded 
aluminum construction with satin finish.  Entire fan, motor, and wheel assembly shall be removable 
without disturbing the housing.  Fan speeds shall not exceed 1100 RPM.  Units shall be complete 
with backdraft dampers. 
 
Fans shall be Twin City, Cook, Greenheck, or approved substitute. 
 
DAMPERS - GENERAL: 
 
Damper frames shall be of not less than 13 gauge galvanized steel, formed for extra strength, with 
mounting holes for enclosed duct mounting. 
 
All damper blades shall be of not less than 16 gauge galvanized steel formed for strength and high 
velocity performance.  Blades on all dampers must be of not over 6" in width.  Blades shall be 
secured to 1/2" diameter zinc-plated axles by zinc-plated bolts and nuts.  All blade bearings shall 
be nylon.  Blade side edges shall seal off against spring stainless steel seals.  Teflon-coated thrust 
bearings shall be provided at each end of every blade to minimize torque requirements and insure 
smooth operation. All blades linkage hardware shall be construction of corrosion-resistant, 
zinc-plated steel and brass. 
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PART 3 - EXECUTION 
 
SURFACE CONDITIONS: 
 
Inspection: 
 
Prior to all work of this section, carefully inspect the installed work of all other trades and verify that 
all such work is complete to the point where this installation may properly commence.   
 
Verify that the work of this section may be installed in accordance with all pertinent codes and 
regulations in the approved shop drawings. 
 
Discrepancies: 
 
In the event of discrepancies, immediately notify the Owner. 
 
Do not proceed with installation in areas of discrepancy until all such discrepancies have been 
fully resolved. 
 
Should the contractor proceed with the work without so resolving the discrepancy, he does so on 
his own responsibility.   
 
INSTALLATION OF DUCTS: 
 
General: 
 
Install all equipment where indicated on the drawings, allowing adequate space for service to all 
equipment items. 
 
Avoid interference with structure and the work of other trades.  Do not cut into load carrying 
members without the approval of the Owner. 
 
All necessary allowance and provisions shall be made in the installation of sheet metal ducts for 
the structural conditions of the building, and ducts shall be transformed or divided, as may be 
required.  Whenever this is necessary, the required area shall be maintained.  All changes, 
however, must be approved and installed as directed. 
 
During the installation, the open ends of all ducts shall be protected by covering with plastic sheet 
tied in place to prevent debris and dirt from entering. 
 
Install this work in cooperation with other trades so that there will be no delay in progress of 
construction work.  It is extremely important that the duct system be clean before final connections 
are made. 
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Hanger and Supports: 
 
Hangers for ducts up to 18" in width shall be placed on not more than 8'-0" centers.  Ducts 19" and 
over in width shall be supported on not more than 4'-0" centers.  Hangers shall be placed plumb 
and present a neat appearance.  Construct hangers from galvanized band iron 1" x 1/8" for duct 
up to 36" wide.  Hangers shall extend down the sides of the ducts not less than 9".  On ducts less 
than 9" in depth, hangers shall extend the full depth of the ducts.  Attach hangers to ducts using 
not less than three rivets or Parker screws of appropriate sizes.  It is essential that all ducts be 
rigidly supported.  Where vertical ducts pass thru floors or roofs, supporting angles shall be 
galvanized and of sufficient size to support the ductwork rigidly.  Place supporting angles on at 
least two sides of the duct.  For round ducts, strap hangers shall extend completely around ducts. 
 
Ducts at Masonry: 
 
Where ducts are shown connecting to masonry openings and along edges of all plenums at floors 
and walls, provide a continuous 2" x 2" x 3/8" galvanized angle iron which shall be bolted to the 
construction and made airtight to the same by applying fire-rated insulation and caulking 
compound. 
 
Sheet metal at these locations shall be bolted to the angle irons.  
 
The annular space around the ducts shall be packed with fire safing insulation and caulked or 
sealed, as required, to maintain the fire-rated integrity of the wall. 
 
CLEANING OF DUCTS: 
 
Before the ceiling is installed and final connections are made to the outlets, it will be required that 
all fans be operated at full capacity to blow out dirt and debris from ducts. 
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SECTION 15900 - AUTOMATIC TEMPERATURE CONTROL SYSTEM 
 
 
PART 1 - GENERAL 
 
GENERAL CONDITIONS: 
 
The requirements of Section 15010, 15042, 15043, 15050, 15800, the Notice to Bidders, General 
Instructions, and General Conditions, as hereinbefore written, shall form a part of these 
specifications, and the contractor shall consult them in detail for instructions pertaining to the work. 
 
SCOPE OF WORK: 
 
The work, under this section, shall include all materials and labor for the new temperature sensors 
controlling existing equipment. 
 
TEMPERATURE SENSORS: 
 
All temperature sensors shall be installed by the ATC contractor.  Temperature sensors shall be 
compatible with the existing building automation system.  These sensors shall be adjustable for 
the persons in the space by means of slide-bar or push button with indicator lights.  The range of 
adjustment shall be +/- 3°F from room setpoint.  Sensors shall be submitted with the Div 15 
submittals. 
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SECTION 16001 
 

 ELECTRICAL GENERAL PROVISIONS 
 
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 work of this section.  

 
B. Architectural, Structural, Mechanical and other applicable documents are considered a 

part of the electrical documents insofar as they apply as if referred to in full.  
 
1.2 DESCRIPTION OF WORK: 
 

A. The extent of electrical work is indicated on drawings and/or specified in Division 16 
sections of the specification.  Provide all labor, materials, equipment, supervision and 
service necessary for a complete electrical system.  Work includes, but is not necessarily 
limited to, the following items. 

 
ITEM      SECTION

   
  

1. Electrical General Provisions   16001 
2. Electrical Connections for Equipment  16070 
3. Demolition     16080 
4. Conduit Raceways    16110 
5. Raceway Systems    16111  
6. Conductors and Cables    16120 
7. Electrical Boxes and Fittings   16135 
8. Supporting Devices    16136 
9. Wiring Devices     16140 
10. Motor Starters     16155 
11. Overcurrent Protective Devices   16180 
12. Electrical Identification    16195 
13. Grounding     16452 
14. Interior and Exterior Building Lighting  16510 
15. Telephone Systems (Raceways)  16740 

 
B. Use of standard industry symbols together with the special symbols, notes, and 

instructions indicated on the drawings describe the work, materials, apparatus and 
systems required as a portion of this work. 

 
C. Visit the site during the bidding period to determine existing conditions affecting electrical 

and other work.  All costs arising from site conditions and/or preparation shall be included 
in the base bid.  No additional charges will be allowed due to inadequate site inspection. 

 
1.3 DEFINITION OF TERMS  
 

A. The following terms used in Division 16 documents are defined as follows:  
 

1. "Provide":  Means furnish, install and connect, unless otherwise indicated. 
2. "Furnish":  Means purchase and deliver to project site. 
3. "Install":  Means to physically install the items in-place. 
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4. "Connect":  Means make final electrical connections for a complete operating 
piece of equipment. 

 
1.4 RELATED SECTIONS: 
 

A. Consult all other sections, determine the extent and character of related work and 
properly coordinate work specified herein with that specified elsewhere to produce a 
complete installation. 

 
B. General and Supplementary Conditions:  Drawings and general provisions of contract 

and Division 1 of the Specifications, apply to all Division 16 sections. 
 

C. Earthwork: 
 

1.  Provide trenching, backfilling, boring and soil compaction as required for the  
installation of underground conduit, buried cable, in-grade pull boxes, manholes, 
lighting pole foundations, etc.  See Division 2, Sitework, and other portions of 
Division 16, for material and installation requirements. 

 
D. Miscellaneous Metal Work: 

 
1. Provide fittings, brackets, backing, supports, rods, welding and pipe as required 

for support and bracing of raceways, lighting fixtures, panelboards, distribution 
boards, switchboards, motor controls centers, etc.  See Division 5, Metals for 
material and installation requirements. 

 
E. Miscellaneous Lumber and Framing Work: 
 

1. Provide wood grounds, nailers, blocking, fasteners, and anchorage for support of 
electrical materials and equipment.  See Division 6, Rough Carpentry for material 
and installation requirements.  

 
F. Moisture Protection: 
 

1. Provide membrane clamps, sheet metal flashing, counter flashing, caulking  and 
sealants as required for waterproofing of conduit penetrations and sealing 
penetrations in or through fire walls, floors and ceiling slabs and foundation walls.  
All penetrations through vapor barriers at slabs on grade shall be taped and 
made vaportight. See Division 7, Thermal and Moisture   Protection for material 
and installation requirements. 

 
G. Access panels and doors: 
 

1. Provide in walls, ceiling, and floors for access to electrical devices and 
equipment. See Division 8, Doors and Windows for material and installation 
requirements.  

 
H. Painting: 
 

1. Provide surface preparation, priming and finish coating as required for electrical 
cabinets, exposed conduit, pull and junction boxes, poles, surface metal 
raceways, etc. See Division 9, Finishes for material and installation requirements. 
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1.5 WORK FURNISHED AND INSTALLED UNDER ANOTHER SECTION REQUIRING 
CONNECTIONS UNDER THIS SECTION: 

 
A. Provide electrical service, make requisite connections and perform operational test.  

Items furnished and installed under other sections and connected under this section, 
include but are not limited to the following: 

 
1. Laboratory equipment including hoods, cold rooms, autoclaves, drying ovens, 

glassware washers and dryers, refrigerators, freezers, etc. 
 

1.6 WORK NOT INCLUDED IN THIS DIVISION: 
 

A. Items of work provided under another contract include, but are not necessarily limited to, 
the following: 

 
1. Telephone cables and electronic equipment. 
2. Data system cables, fittings, coverplates and electronic equipment. 
3. Control wires for irrigation control valves. 
4. Energy management/temperature control system; both line and low voltage 

including conductors and conduit. 
5. Television monitors and projection equipment. 
6. Security system equipment, cables, fittings, and coverplates. 
7. CCTV and MATV cabling and electronic equipment. 

 
1.7 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS: 
 

A. Before bidding, Contractor shall familiarize himself with the drawings, specifications and 
project site.  Submit requests for clarification to Architect/Engineer in writing prior to  
issuance of final addendum.  After signing the contract, the Contractor shall meet the 
intent, purpose, and function of the Contract Documents.  Any costs of materials, labor 
and equipment arising therefrom, to make each system complete and operable, is the 
responsibility of the Contractor. 

 
1.8 QUALITY ASSURANCE: 
 

A. Reference to codes, standards, specifications and recommendations of technical 
societies, trade organizations and governmental agencies refers to the latest edition of 
such publications adopted and published prior to submittal of the bid proposed, unless 
noted otherwise herein.  Such codes or standards are considered a part of this 
specification as though fully repeated herein. 

 
B. When codes, standards, regulations, etc. allow work of lesser quality or extent than is 

specified under this Division, nothing in said codes shall be construed or inferred as 
reducing the quality, requirements or extent of the Drawings and Specifications.  Perform 
work in accordance with applicable requirements of all governing codes, rules and 
regulations including the following minimum standards, whether statutory or not: 

 
1. National Electric Code (NEC). 
2. International Building Code (IBC). 
3. International Fire Code (IFC). 
4. International Mechanical Code (IMC). 

 
C. Standards:  Comply with the following standards where applicable for equipment and 

materials specified under this Division. 
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1. UL  Underwriters' Laboratories 
2. ASTM  American Society for Testing Materials 
3. CBN  Certified Ballast Manufacturers 
4. IPCEA  Insulated Power Cable Engineers Association 
5. NEMA  National Electrical Manufacturer's Association 
6. ANSI  American National Standards Institute  
7. ETL  Electrical Testing Laboratories 

 
D. All electrical apparatus furnished under this Section shall conform to (NEMA) standards 

and the NEC and bear the Underwriters' Laboratories (UL) label where such label is 
applicable. 

 
E. Comply with requirements of State and Local Ordinances.  If a conflict occurs between 

these requirements and the Contract Documents, the most stringent requirements shall 
govern.  The Contractor accepts this responsibility upon submitting his bid, and no extra 
charge will be allowed after the contract is awarded.  This shall not be construed as 
relieving the Contractor from complying with any requirements of the Contract 
Documents which may be in excess of the aforementioned requirements, and not 
contrary to same. 

 
F. Obtain all permits, inspections, etc. required by authority having jurisdiction.  Include all 

fees in bid.  Furnish a certificate of approval to the Owner's Representative from the 
Inspection Authority at completion of the work. 

 
G. Employ only qualified craftsmen with at least three years of experience.  Workmanship 

shall be neat, have a good mechanical appearance and conform to best electrical 
construction practices. Provide a competent superintendent to direct the work at all times. 
Any person found incompetent shall be discharged from the project and replaced by 
satisfactory personnel. 

 
H. Contractor shall have a current state contracting license applicable to type of work to be 

performed under this contract. 
 
1.9 SUBMITTALS: 
 

A. SHOP DRAWINGS AND PRODUCT DATA: 
 

1. After the Contract is awarded but prior to manufacture or installation of any 
equipment, prepare complete Shop Drawings and Brochures for materials and 
equipment as required by each section of the specification.  Submit 8 complete 
sets for review.  All sets of shop drawing material shall be bound. Prior to 
submission of the Shop Drawings and Project Data, review and certify that they 
are in compliance with the Contract Documents.  Verify all dimensional 
information to insure proper clearance for installation of equipment.  Check all 
materials and equipment after arrival on the job site and verify compliance with 
the Contract Documents.  A minimum period of two weeks, exclusive of 
transmittal time, will be required each time Shop Drawing and/or Brochure is 
submitted or resubmitted for review.  This time period shall be considered by the 
Contractor when scheduling submittal data. If the shop drawings are rejected 
twice, the contractor shall reimburse the engineer the sum of $200.00 for the 
third review and any additional reviews required. 

 
2. Review of Shop Drawings and Brochures shall not relieve the Contractor of 

responsibility for dimensions and/or errors that may be contained therein, or 
deviations from the Contract Document's requirements.  It shall be clearly 
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understood that the noting of some errors but overlooking others does not grant 
the Contractor permission to proceed in error.  Regardless of any information 
contained in the Shop Drawings and Brochures, the requirements of the Contract 
Document's shall govern and are not waived, or superseded in any way by the 
review of the Shop Drawings and Brochures. 

 
3. Certifications shall be written or in the form of rubber stamp impressions as 

follows: 
 

4. I hereby certify that this Shop Drawing and/or Brochure has been checked prior 
to submittal and that it complies in all respects with the requirements of the 
Contract Drawings and Specifications for this Project.  

 
(Name of Electrical Subcontractor)           

  
Signed                            .                    

  
Position                        Date                  

 
5. Observe the following rules when submitting the Shop Drawings and Brochures.  

 
a. Each Shop Drawing shall indicate in the lower right hand corner, and 

each Brochure shall indicate on the front cover the following:  Title of the 
sheet or brochure, name and location of the building; names of the 
Architect and Electrical Engineer, Contractor, Subcontractors, 
Manufacturer, Supplier/Vendor, etc., date of submittal, and the date of 
correction and revision.  Unless the above information is included the 
submittal will be returned for resubmittal. 

 
b. Shop Drawings shall be done in an easily legible scale and shall contain 

sufficient plans, elevations, sections, and isometrics to clearly describe 
the equipment or apparatus, and its location.  Drawings shall be 
prepared by an Engineer/Draftsmen skilled in this type of work.  Shop 
Drawings shall be drawn to at least 1/4" = 1'0" scale. 

 
c. Brochures to be submitted shall be published by the Manufacturers and 

shall contain complete and detailed engineering and dimensional 
information.  Brochures submitted shall contain only information relevant 
to the particular equipment or materials to be furnished.  The Contractor 
shall not submit catalogs which describe several different items in 
addition to those items to be used, unless all irrelevant information is 
marked out, or unless relevant information is clearly marked.  Brochures 
from each manufacturer shall be identified and submitted separately. 

 
1.10 OPERATION AND MAINTENANCE MANUALS: 

 
A. Provide operating instruction and maintenance data books for all equipment and 

materials furnished under this Division. 
 

B. Submit four copies of operating and maintenance data books for review at least four 
weeks before final review of the project. Assemble all data in a completely indexed 
volume or volumes and identify the size, model, and features indicated for each item. The 
binder (sized to the material) shall be a 2" slide lock unit (Wilson-Jones WLJ 36544B).  
The cover shall be engraved with the job title in 1/2" high letters and the name and 
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address of the Contractor in 1/4" high letters.  Provide the same information in 1/8" letters 
on the spine. 

 
C. Include complete cleaning and servicing data compiled in clearly and easily 

understandable form.  Show serial numbers of each piece of equipment, complete lists of 
replacement parts, motor ratings, etc.  Each unit shall have its own individual sheet.  
(Example:  If two items of equipment A and D appear on the same sheet, an individual 
sheet shall be provided for each unit specified). 

 
D. Include the following information where applicable. 

 
1. Identifying name and mark number. 
2. Certified outline Drawings and Shop Drawings. 
3. Parts lists. 
4. Performance curves and data. 
5. Wiring diagrams. 
6. Light fixture schedule with the lamps and ballast data used on the project for all 

fixtures 
7. Manufacturer's recommended operating and maintenance instructions. 
8. Vendor's name and address for each item. 

 
E. The engineer shall review the manuals and when approved, will forward the manuals on 

to the architect.  If the manuals are rejected twice, the contractor shall reimburse the 
engineer the sum of $200.00 for each review afterwards. 

 
1.11 RECORD DRAWINGS: 
 

A. Maintain, on a daily basis, a complete set of “Record Drawings”, reflecting an accurate 
record of work in accordance with the following: 

 
1. Show the complete routing and location of all feeders rated 100 amps and larger.  

Locate work buried below grade or under slab, work concealed above ceilings, 
and work in concealed spaces, dimensionally from fixed structural elements (not 
partition walls, etc.) 

 
2. Show the complete routing and location of all telecommunications conduits, 

systems raceways, and empty raceways, 1-1/4" and larger. Locate work buried 
below grade or under slab, work concealed above ceilings, and work in 
concealed spaces, dimensionally from fixed structural elements (not partition 
walls, etc.). 

 
3. Show all changes, deviations, addendum items, change orders, job instructions, 

etc., which change the work from that shown on the contract documents, 
including wall relocations, fixtures and device changes, branch circuiting 
changes, etc. Where locations of boxes, raceways, equipment, etc. are adjusted 
in the field to fit conditions, but such new locations may not be obvious by 
referring to the contract document, show new locations on the record drawings. 

 
B. At the discretion of the Architect/Engineer, the drawings will be reviewed on a periodic 

basis and used as a pre-requisite for progress payments. This requirement shall not be 
construed as authorization for the Contractor to make changes in the layout, or work 
without written authorization for such changes. The “Record Drawings” for daily recording 
shall consist of a set of blue line prints of the Contract Drawings. 
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C. Upon completion of the work, purchase a complete set of electronic drawings. Transfer 
all “Record” information from the blue line prints to the drawings via the current CAD 
program in which it was written. The Architect/Engineer shall review the drawings and the 
Contractor shall incorporate the resulting comments into the final record drawings. The 
Contractor shall make two complete copies of the drawings electronically and forward this 
to the Engineer. 

 
D. Certify the “Record Drawings” for correctness by placing and signing the following 

certifications of the first sheet of the drawings: 
 

1. "CERTIFIED CORRECT (3/8" high letters) 
 

(Name of General Contractor)       
  

  

By                                                   Date                                             
   

  
(Name of Electrical Contractor)     

By                                                   Date                                           
 
1.12 GUARANTEE: 
 

A. Ensure that electrical system installed under this contract is in proper working order and 
in compliance with drawings, specifications, and/or authorized changes.  Without 
additional charge, replace any work or materials which develop defect, except from 
ordinary wear and tear, within one year from the date of substantial completion.  
Exception:  Incandescent and fluorescent lamps shall be guaranteed for a period of two 
months from the date of substantial completion. 

 
PART 2  PRODUCTS 
 
2.1 GENERAL: 
 

A. Products are specified by manufacturer name, description, and/or catalog number.  
Discrepancies between equipment specified and the intended function of equipment shall 
be brought to the attention of the Architect/Engineer in writing prior to bidding.  Failure to 
report any conflict, including catalog numbers, discontinued products, etc., does not 
relieve the Contractor from meeting the intent of the contract documents nor shall it 
change the contract cost.  If the Contractor is unable to interpret any part of the plans 
and/or specifications, or should he find discrepancies therein, he shall bring this to the 
attention of the Architect/Engineer who will issue interpretation and/or additional 
instructions to Bidders before the project is bid. 

 
2.2 MANUFACTURERS: 
 

A. Provide products of manufacturers specified.  Manufacturers catalog numbers and 
descriptions establish the quality of product required. Substitutions will be considered if a 
duplicate written application (2-copies) is at the office of the Architect/Engineer eight (8) 
working days prior to the day of the bidding.  The application shall include the following:  
1) A statement certifying that the equipment proposed is equal to that specified; that it 
has the same electrical and physical characteristics, compatible dimensions, and meets 
the functional intent of the contract documents;  2)  The specified and submittal catalog 
numbers of the equipment under consideration;  3)  A pictorial and specification brochure. 
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B. Any conflict arising from the use of substituted equipment shall be the responsibility of the 
Contractor, who shall bear all costs required to make the equipment comply with the 
intent of the contract documents. 

 
C. Samples may be required for non-standard or substituted items before installation during 

construction.  Provide all samples as required. 
 

D. No materials or apparatus may be substituted after the bid opening except where the 
equipment specified has been discontinued. 

  
E. Provide only equipment specified in the Contract Documents or approved by addendum. 

 
2.3 SPARE PARTS: 
 

A. Provide spare parts (fuses, diffusers, lamps, etc.) as specified.  Transmit all spare parts 
to Owner's Representative prior to substantial completion.  

 
PART 3  EXECUTION 
 
3.1 INSTALLATION: 
 

A. Layout electrical work in advance of construction to eliminate unnecessary cutting, 
drilling, channeling, etc.  Where such cutting, drilling, or channeling becomes necessary 
for proper installation;  perform with care.  Use skilled mechanics of the trades involved.  
Repair damage to building and equipment at no additional cost to the contract.  Cutting 
work of other Contractors shall be done only with the consent of that Contractor.  Cutting 
structural members shall not be permitted. 

 
B. Since the drawings of floor, wall, and ceiling installation are made at small scale; outlets, 

devices, equipment, etc., are indicated only in their approximate location unless 
dimensioned. Locate outlets and apparatus symmetrically on floors, walls and ceilings 
where not dimensioned, and coordinate such locations with work of other trades to 
prevent interferences.  Verify all dimensions on the job.  Do not scale the electrical 
drawings, but refer to the architectural and mechanical shop drawings and project 
drawings for dimensions as applicable. 

 
C. Perform for other trades, the electrical wiring and connection for all devices, equipment or 

apparatus.  Consult Architectural, Mechanical, and other applicable drawings, and all 
applicable shop drawings to avoid switches, outlets, and other equipment from being 
hidden behind doors, cabinets, counters, heating equipment, etc., or from being located 
in chalkboards, tackboards, glass panels, etc.  Relocate buried electrical devices and/or 
connections as directed at no additional cost. 

 
D. Coordinate the location of outlets, devices, connections, and equipment with the supplier 

of the systems furniture prior to rough-in. 
 

E. Where conduit, outlets or apparatus are to be encased in concrete, it must be located 
and secured by a journeyman or foreman present at the point of installation.  Check 
locations of the electrical items before and after concrete and/or masonry installation and 
relocate displaced items.  

 
F. Provide block-outs, sleeves, demolition work, etc., required for installation of work 

specified in this division.  
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3.2 CLEAN: 
 

A. Clean up all equipment, conduit, fittings, packing cartons and other debris that is a direct 
result of the installation of the work of this Division. 

 
B. Clean fixtures, interiors and exteriors of all equipment, and raceways.  Replace all filters 

in electrical equipment upon request for Substantial Completion. 
 
3.3 POWER OUTAGES: 
 

A. All power outages required for execution of this work shall occur during non-standard 
working hours and at the convenience of the Owner.  Include all costs for overtime work 
in bid. 

 
B. Submit written request at least 7 days in advance of scheduled outage and proceed with 

outage only after receiving authorization from the Owner's Representative. 
 

C. Keep all outages to an absolute minimum. 
 
3.4 STORAGE AND PROTECTION OF MATERIALS: 
 

A. Provide storage space for storage of materials and apparatus and assume complete 
responsibility for all losses due to any cause whatsoever.  In no case shall storage 
interfere with traffic conditions in any public thoroughfare or constitute a hazard to 
persons in the vicinity.  Protect completed work, work underway, and apparatus against 
loss or damage. 

 
3.5 EXCAVATING FOR ELECTRICAL WORK:  
 

A. General:  Locate and protect existing utilities and other underground work in manner 
which will ensure that no damage or service interruption will result from excavating and 
backfilling. Perform excavation in a manner which protects walls, footings, and other 
structural members from being disturbed or damaged in any way.  Burial depths must 
comply with NEC Section 300-5 (or State of Utah requirement, whichever is more 
stringent), unless noted otherwise on drawings. 

B. Protect persons from injury at excavations, by barricades, warnings and illumination. 
 

C. Coordinate excavations with weather conditions, to minimize possibility of washouts, 
settlements and other damages and hazards. 

 
D. Provide temporary covering or enclosure and temporary heat as necessary to protect 

bottoms of excavations from freezing and frost action.  Do not install electrical work on 
frozen excavation bases or subbases. 

 
E. Do not excavate for electrical work until the work is ready to proceed without delay, so 

that total time lapse from excavation to completion of backfilling will be minimum.  See 
other sections of specification for additional requirements for excavating. 

 
F. Store excavated material (temporarily) near excavation, in manner which will not interfere 

with or damage excavation or other work. Do not store under trees (within drip line). 
 

G. Retain excavated material which complies with requirements for backfill material.  
Dispose of excavated material which is either in excess of quantity needed for backfilling 
or does not comply with requirements for backfill material.  Remove unused material from 
project site, and dispose of in lawful manner. 
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3.6 BACKFILL MATERIALS: 
 

A. For buried conduit or cable (other than below slab-on-grade, or concrete encased) - 2" 
thickness of well graded sand on all side of conduit or cable. 

 
B. For trench backfill to within 6" of final grade - soil material suitable for compacting to 

required densities. 
 

C. For top 6" of excavation - Top soil.   
 

D. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the 
following densities (percent of maximum density, ASTM D 1557), using power-driven 
hand-operated compaction equipment.  

 
1. Lawn/Landscaped Areas:  85 percent for cohesive soils, 95 percent for 

cohesionless soils.  
2. Paved Areas, Other than Roadways (90 percent for cohesive soils, 95 percent for 

cohesionless soils). 
 

E. Subsidence:  Where subsidence is measurable or observable at electrical work 
excavations during general project warranty period, remove surface (pavement, lawn or 
other finish), add backfill material, compact, and replace surface treatment.   Restore 
appearance, quality and condition of the surface or finish to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible. 

 
3.7 FIRE PENETRATION SEALS: 
 

A. Seal all penetrations for work of this section through fire rated floors, walls and ceilings to 
prevent the spread of smoke, fire, toxic gas or water through the penetration either 
before, during or after fire.  The fire rating of the penetration seal shall be at least that of 
the floor, wall or ceiling into which it is installed, so that the original fire rating of the floor 
or wall is maintained as required by Article 300-21 of the National Electrical Code.  
Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings for conduit and 
cable penetrations through concrete and masonry walls, floors, slabs, and similar 
structures.  Where applicable, provide 3M fire barrier sealing penetration  system, and/or 
IPC Flame Safe Fire Stop System, and/or Chase Foam fire stop system, including wall 
wrap, partitions, caps, and other accessories as required.  All materials to comply with UL 
1479 (ASTM E-814).  Comply with manufacturer's instructions and recommendations for 
installation of sealing fittings and barrier sealing systems. 

 
3.8 PROJECT FINALIZATION AND START-UP: 
 

A. Upon completion of equipment and system installation, assemble all equipment Factory 
Representatives and Subcontractors for system start-up. 

 
B. Each Representative and Subcontractor shall assist in start-up and check out their 

respective system and remain at the site until the total system operation is accepted by 
the Owner's representative. 

 
C. The Factory Representative and/or System Subcontractor shall give personal instruction 

on operating and maintenance of their equipment to the Owner's maintenance and/or 
operation personnel.  To certify acceptance of operation and instruction by the Owner's 
Representative, the contractor shall prepare a written statement as follows: 
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D. This is to certify that the Factory Representative and System Subcontractor for each of 
the systems listed below have performed start-up and final check out of their respective 
systems. 

 
E. The Owner's Representative has received complete and thorough instruction in the 

operation and maintenance of each system.  
 

1. SYSTEM     
 

FACTORY REPRESENTATIVE 

(List systems included)    (List name and address of 
         Factory Representative).  
                                  

                                                                                                                                                                 
Owner's Representative                                        Contractor                   

 
F. Send copy of acceptance to Architect/Engineer.  

 
3.9 FINAL REVIEW: 
 

A. At the time of final review, the project foreman shall accompany the reviewing party, and 
remove coverplates, panel covers and other access panels as requested, to allow review 
of the entire electrical system.  

 
END OF SECTION 16001 
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SECTION – 16070 
 

ELECTRICAL CONNECTIONS FOR EQUIPMENT 
 
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 work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 section making reference to electrical connections.  
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of electrical connection for equipment includes final electrical connection of all 
equipment having electrical requirements.  Make final connections for all owner furnished 
equipment.  See other applicable portions of specification for building temperature control 
wiring requirements.  

  
B. Refer to Division-15 sections for motor starters and controls furnished integrally with 

equipment; not work of this section.  
 

C. Refer to Division-15 section for control system wiring; not work of this section.  
 

D. Refer to sections of other Divisions for specific individual equipment power requirements.  
 

E. Make final connections for X-ray equipment in accordance with manufacturer's 
recommendations. 
 

1.3 QUALITY ASSURANCE:  
 

A. NEC COMPLIANCE:  Comply with applicable portions of NEC as to type products used 
and installation of electrical power connections.  
 

B. UL LABELS:  Provide electrical connection products and materials which have been UL-
listed and labeled. 

 
PART 2 PRODUCTS 
 
2.1 GENERAL:  
 

A. For each electrical connection indicated, provide complete assembly of materials, 
including but not necessarily limited to, raceways, conductors, cords, cord caps, wiring 
devices, pressure connectors, terminals (lugs), electrical insulating tape, heat-shrinkable 
insulating tubing, cable ties, solderless wire nuts, and other items and accessories as 
needed to complete splices, terminations, and connections as required.  Crimp on or slip-
on type splicing materials (insulation displacement type) designed to be used without wire 
stripping are not acceptable.  See Section 16110, Conduit Raceways; Section 16140 
Wiring Devices: and Section 16120 Wire and Cable for additional requirements.  Provide 
final connections for equipment consistent with the following: 
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1. Permanently installed fixed equipment - flexible seal-tite conduit from branch 
circuit terminal equipment, or raceway; to equipment, control cabinet, terminal 
junction box or wiring terminals.  Totally enclose all wiring in raceway. 

 
2. Movable and/or portable equipment - wiring device, cord cap, and multi-

conductor cord suitable for the equipment and in accordance with NEC 
requirements (Article 400). 

 
3. Other methods as required by the National Electrical Code and/or as required by 

special equipment or field conditions. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF ELECTRICAL CONNECTIONS: 
 

A. Make electrical connections in accordance with connector manufacturer's written 
instructions and with recognized industry practices, and complying with requirements of 
NEC and NECA's "Standard of Installation" to ensure that products fulfill requirements. 

 
B. Connect electrical power supply conductors to equipment conductors in accordance with 

equipment manufacturer's written instructions and wiring diagrams.  
 

C. Coordinate installation of electrical connections for equipment with equipment installation 
work.  

 
D. Verify all electrical loads (voltage, phase, full load amperes, number and point of 

connections, minimum circuit ampacity, etc.) for equipment furnished under other 
Divisions of this specification, by reviewing respective shop drawings furnished under 
each division.  Meet with each subcontractor furnishing equipment requiring electrical 
service and review equipment electrical characteristics.  Report any variances from 
electrical characteristics noted on the electrical drawings to Architect before proceeding 
with rough-work. 

 
E. Obtain and review the equipment shop drawings to determine particular final connection 

requirements before rough-in begins for each equipment item.  
 

F. Refer to basic materials and methods Section 16120, Conductors, for identification of 
electrical power supply conductor terminations.  

  
END OF SECTION 16070 
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SECTION 16080 
 

DEMOLITION 
 
PART 1 GENERAL 

 
1.1 RELATED DOCUMENTS:  

 
A. Drawings and general provisions of Contract, including General and Special Provisions, 

Division 1 and Division-2A Specification sections, apply to work of this section. 
 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 section making reference to demolition.  
  
1.2 DESCRIPTION OF WORK:  
 

A. Extent of major items of demolition work is indicated by drawings.  Other demolition work 
shall be performed as required to maintain system operation. 

 
B. The intent of the drawings is to indicate major items affected and not to show every 

device, outlet, fixture, etc. affected by demolition work. 
 

C. The drawings do not necessarily reflect as-built conditions.  The contractor shall visit the 
jobsite prior to bidding to determine the overall scope of demolition work. 

 
D. Refer to sections of other Divisions for applicable requirements affecting demolition work. 

 
E. Refer to Section 16001 for requirements with regard to power outages affecting the 

operation of existing electrical systems. 
 
1.3 QUALITY ASSURANCE:  
 

A. NEC COMPLIANCE: 
 

1. Comply with applicable portions of NEC as to methods used for demolition work. 
 
PART 2 PRODUCTS  
 
2.1 GENERAL: 
 

A. Demolition work shall be laid out in advance to eliminate unnecessary cutting, drilling, 
channeling, etc.  Where such cutting, drilling, or channeling becomes necessary, perform 
with care, use skilled mechanics of the trades involved.  Repair damage to building and 
equipment.  Cutting work of other Contractors shall be done only with the consent of that 
Contractor.  Cutting of structural members shall not be permitted. 

 
2.2 PATCHING AND REPAIR 
 

A. The Contractor is responsible for all demolition, patching and repair of all finished interior 
surfaces pertaining to the installation of this particular phase of work.  All surfaces shall 
be finished (painted, etc.) to match the adjacent materials, finishes and colors. 
 

B. Hard surfaces:  Whenever demolition or excavation is required for the installation of the 
electrical system, it shall be the responsibility of this contractor to make repairs and/or 
replacements of hard finish surfaces such as concrete, asphalt, roofing, etc. 
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C. The method of patching and repair shall follow good construction practices and all 

finished surfaces shall match materials and finish wherein the demolition occurred. 
 

2.3 EXISTING EQUIPMENT 
 

A. The following is a part of this project and all costs pertaining thereto shall be included in 
the base bid. 

 
B. The new electrical equipment and apparatus shall be coordinated and connected into the 

existing system as required.  Auxiliary systems shall comply, unless otherwise specified. 
 

C. The existing electrical devices, conduit and/or equipment that for any reason obstructs 
construction shall be relocated.  Provide conduit, wiring, junction boxes, etc. as required 
to extend existing circuits and systems to relocated devices or equipment. 

 
D. The new fixtures indicated for existing outlets shall be installed in accordance with the 

fixture specifications. 
 

E. When installing equipment in the existing building, it shall be concealed. 
 

F. All existing electrical equipment and systems in portions of the building not being 
remodeled shall be kept operational, in service and in working condition throughout the 
entire construction period. Restore any circuits and systems interrupted.  Provide 
temporary panels, temporary wiring and conduit, etc. as required. 

 
G. Maintain circuit integrity and continuity of all existing circuits and systems that interfere 

with or are interrupted by remodel work unless those circuits are to be abandoned 
completely.  Maintain all circuits and systems in operation during construction.  Provide 
temporary panels, temporary wiring and conduit, etc. as required. 

 
H. Existing raceways may be used where possible in place, except as noted.  All circuits, 

conduit and wire that are not used in the remodeled area shall be removed back to the 
panelboard, where it shall be labeled a spare with circuit number indicated. Re-used 
raceway shall meet all requirements for new installations. 

 
I. The existing light fixtures which are not used in the remodeled area shall be carefully 

removed, and turned over to the owner. Those fixtures indicated for re-use shall be 
thoroughly cleaned, repaired as required, relamped and installed as indicated. 

 
J. Obtain permission from the Architect and Owner's representative before penetrating any 

ceiling, floor, and wall surfaces. 
 

K. Any and all equipment having electrical connections that require disconnecting and 
reconnection at the same or another location throughout the course of construction shall 
be included as part of this contract. 

 
END OF SECTION 16080 
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SECTION 16110 
 

CONDUIT RACEWAYS 
 
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 work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 section making reference to electrical raceways and specified herein. 
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of raceways is indicated by drawings and schedules. 
 
B. Types of raceways in this section include the following: 

 
1. Electrical Metallic Tubing 
2. Flexible Metal Conduit 
3. Intermediate Metal Conduit 
4. Liquid-tight Flexible Metal Conduit 
5. Rigid Metal Conduit 
6. Rigid Non-metallic Conduit 
 

1.3 QUALITY ASSURANCE: 
 

A. MANUFACTURERS:  Firms regularly engaged in manufacture of raceway systems of 
types and sizes required, whose products have been in satisfactory use in similar service 
for not less than three (3) years. 

 
B. STANDARDS:  Comply with applicable portions of NEMA standards pertaining to 

raceways.  Comply with applicable portions of UL safety standards pertaining to electrical 
raceway systems; and provide products and components which have been UL-listed and 
labeled.  Comply with NEC requirements as applicable to construction and installation of 
raceway systems. 

 
C. SUBMITTALS:  Not required. 

 
PART 2 PRODUCTS 
 
2.1 METAL CONDUIT AND TUBING: 
 

A. GENERAL:  
 

1. Provide metal conduit, tubing and fittings of types, grades, sizes and weights 
(wall thicknesses) as indicated; with minimum trade size of 3/4".  

 
B. RIGID METAL CONDUIT (RMC):  FS WW-C-0581 and ANSI C80.1.  

 
C. INTERMEDIATE STEEL CONDUIT (IMC):  FS WW-C-581.  

 
D. PVC EXTERNALLY COATED RIGID STEEL CONDUIT:  ANSI C80.1 and NEMA Std. 
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Pub. No. RN 1.  
 

E. ALUMINUM CONDUIT:  Not acceptable. 
 
F. MC CABLE:  
 

1. MC Cable is acceptable for all branch circuits installed in gypsum wallboard walls 
from the home run device box to the last device box on the branch circuit and all 
boxes in between, from the home run device box to the branch panel, the circuit 
shall be installed in an approved raceway. MC Cable is acceptable for all light 
fixture whips not longer than six feet in length. Located in removable grid ceilings. 
MC Cable is unacceptable to be installed from light fixture to light fixture. All MC 
Cable shall be provided with anti short fittings.  

 
G. RIGID AND INTERMEDIATE STEEL CONDUIT FITTINGS:   

 
1. Provide fully threaded malleable steel couplings; raintight and concrete tight 

where required by application.  Provide double locknuts and metal bushings at all 
conduit terminations.  Install OZ Type B bushings on conduits 1-1/4" and larger.  

 
H. ELECTRICAL METALLIC TUBING (EMT):  FS WW-C-563 and ANSI C80.3.  

 
I. EMT FITTINGS:  

 
1. Provide insulated throat nylon bushings with non-indenter type malleable steel 

fittings at all conduit terminations.  Install OZ Type B bushings on conduits 1" 
larger.  Cast or indenter type fittings are not acceptable.  

 
J. FLEXIBLE METAL CONDUIT:  FS WW-C-566, of the following type;  

 
1. Zinc-coated steel.  
 

K. FLEXIBLE METAL CONDUIT FITTINGS:  FS W-F-406, Type 1, Class 1, and Style A.  
 
L. LIQUID TIGHT FLEXIBLE METAL CONDUIT:  

 
1. Provide liquid-tight, flexible metal conduit; constructed of single strip, flexible 

continuous, interlocked, and double-wrapped steel; galvanized inside and 
outside; coated with liquid-tight jacket of flexible polyvinyl chloride (PVC).  

 
M. LIQUID-TIGHT FLEXIBLE METAL CONDUIT FITTINGS:  FS W-F-406, Type 1, Class 3, 

Style G.  
 

N. EXPANSION FITTINGS:  OZ Type AX, or equivalent to suit application.  
 
2.2 NON-METALLIC CONDUIT AND DUCTS:  
 

A. GENERAL:  
 

1. Provide non-metallic conduit, ducts and fittings of types, sizes and weights as 
indicated; with minimum trade size of 3/4".  

 
B. UNDERGROUND PVC PLASTIC UTILITIES DUCT: 
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1. Minimum requirements shall be schedule 40 for encased burial in concrete and 
for Type II for direct burial.  

 
C. PVC AND ABS PLASTIC UTILITIES DUCT FITTINGS:  
 
D.  ANSI/NEMA TC 9, match to duct type and material.  

 
E. HDPE CONDUIT: Not acceptable. 

 
2.3 CONDUIT; TUBING; AND DUCT ACCESSORIES: 
 

A. Provide conduit, tubing and duct accessories of types and sizes, and materials, 
complying with manufacturer's published product information, which mate and match 
conduit and tubing.  Provide manufactured spacers in all duct bank runs.  
 

2.4 SEALING BUSHINGS:  
 

A. Provide OZ Type FSK, WSK, or CSMI as required by application. Provide OZ type CSB 
internal sealing bushings.  
 

2.5 CABLE SUPPORTS:  
 

A. Provide OZ cable supports for vertical risers, type as required by application.  
 

PART 3 EXECUTION  
 
3.1 INSTALLATION OF ELECTRICAL RACEWAYS: 
 

A. Install electrical raceways where indicated; in accordance with manufacturer's written 
instructions, applicable requirements of NEC and NECA "Standard of Installation", and in 
accordance with the following:  

 
1. BRANCH CIRCUITS, SIGNAL AND CONTROL CIRCUITS, AND INDIVIDUAL 

EQUIPMENT CIRCUITS RATED LESS THAN 100 AMPS:  
a.  Install in electric metallic tubing (EMT); except in poured walls, with one 

side in contact with grade, below concrete slab-on-grade or in earth fill, 
install in non-metallic plastic duct.  In areas exposed to weather, 
moisture, or physical damage, install in GRC or IMC.  In suspended 
slabs, install in EMT. Encase non-metallic duct 1-1/4" and larger in 
concrete. See duct banks.  

 
B. Provide 500 feet of 3/4" conduit with 3 #12 conductors. Provide all supports, fittings, 

boxes, terminations, etc. as required for installation. Install only as directed by engineer. 
Credit back all unused material and labor to the Owner. 

 
C. Coordinate with other work including metal and concrete deck work, as necessary to 

interface installation of electrical raceways and components.  
 

D. Install raceway in accordance with the following:  
 

1. Provide a minimum of 12" clearance measured from outside of insulation from 
flues, steam and hot water piping, etc.  Avoid installing raceways in immediate 
vicinity of boilers and similar heat emitting equipment. Conceal raceways in 
finished walls, ceilings and floor (other than slab-on-grade), except in 
mechanical, electrical and/or communication rooms, conceal all conduit and 
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connections to motors, equipment, and surface mounted cabinets unless 
exposed work is indicated on the drawings.  Run concealed conduits in as direct 
a line as possible with gradual bends.  Where conduit is exposed in mechanical 
spaces, etc., install parallel with or at right angles to building or room structural 
lines.  Do not install lighting raceway until piping and duct work locations have 
been determined in order to avoid fixtures being obstructed by overhead 
equipment.  

 
2. Where cutting raceway is necessary, remove all inside and outside burrs; make 

cuts smooth and square with raceway.  Paint all field threads (or portions of 
raceway where corrosion protection has been damaged) with primer and enamel 
finish coat to match adjacent raceway surface.   

 
3. Provide a minimum of 1 ½” from nearest surface of the roof decking to raceway. 

 
4. Provide a maximum of three phase conductors in any one conduit or as 

approved by electrical engineer. Where phase conductors share a common 
neutral they must have a means to simultaneously disconnect all ungrounded 
conductors at the point where the branch circuits originate. The ungrounded and 
neutral conductors of a multi-wire branch circuit must be grouped together by 
wire ties at the point of origination.  
 

5. Provide neutral and ground wire as specified elsewhere in documents. 
 

6. Provide separate neutral conductor for all single phase branch circuits installed.  
No shared neutrals are allowed.  Neutral conductor shall be the same size as the 
phase conductor. 

 
E. Comply with NEC for requirements for installation of pull boxes in long runs.  
 
F. Cap open ends of conduits and protect other raceways as required against accumulation 

of dirt and debris.  Pull a mandrel and swab through all conduit before installing 
conductors.  Install a 200 lb. nylon pull cord in each empty conduit run.  

 
G. Replace all crushed, wrinkled or deformed raceway before installing conductors.  

 
H. Do not use flame type devices as a heat application to bend PVC conduit.  Use a heating 

device which supplies uniform heat over the entire area without scorching the conduit. 
 

I. Provide rigid metal conduit (RMC) for all bends greater than 22 degrees in buried conduit.  
Provide protective coating for RMC bend as specified herein.  

 
J. Install liquid-tight flexible conduit for connection of motors, transformers, and other 

electrical equipment where subject to movement and vibration.   
 

K. Install spare 3/4" conduits (capped) from each branch panelboard into the ceiling and 
floor space.  Run five into the ceiling space and five into the floor space.  Where the floor 
is not accessible run six conduits into the ceiling space.  Run conduits the required 
distance necessary to reach accessible ceiling space.  

 
L. Provide OZ expansion fittings on all conduits crossing building expansion joints, both in 

slab and suspended.  
 

M. Provide OZ cable supports in all vertical risers in accordance with NEC 300-19; type as 
required by application.  
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N. Complete installation of electrical raceways before starting installation of 

cables/conductors within raceways.  
 

O. Raceway installation below slab-on-grade, or below grade:  
 

1. For slab-on-grade construction, install runs of rigid plastic conduit (PVC) below 
slab. All raceway shall be located a minimum of 4” below gravel sub-base.  Install 
RMC (with protective coating) for raceways passing vertically through slab-on-
grade. Slope raceways as required to drain away from electrical enclosures and 
to avoid collection of moisture in raceway low points. 

 
2. Apply protective coating to metallic raceways in direct contact with earth or fill of 

any type; consisting of spirally wrapped PVC tape (1/2" minimum overlap of 
scotch wrap tape or equal); or factory applied vinyl cladding (minimum thickness 
.020 inches).  Completely wrap and tape all field joints.  

 
3. Mark all buried conduits which do not require concrete encasement by placing 

yellow plastic marker tape (minimum 6"  wide) along entire length of run 12" 
below final grade.  Where multiple small lines are buried in a common trench and 
do not exceed an overall width of 16", install a single line marker.  

 
4. Burial depths must comply with NEC Section 300-5 but in no case be less than 

24", unless noted otherwise on drawings.  
 

P. Electrical Identification: Refer to section 16195 for requirements. 
  

END OF SECTION 16110 
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SECTION 16111 
 

RACEWAY SYSTEMS 
 
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 work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 Section making reference to electrical raceways specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of raceways is indicated by drawings and schedules.  
 

B. Types of raceways in this section include the following:  
 

1. Surface metal raceways  
 
1.3 QUALITY ASSURANCE:  
 

A. STANDARDS:  
 

1. Comply with applicable portions of NEMA standards pertaining to raceways.  
Comply with applicable portions of UL safety standards pertaining to electrical 
raceway systems; and provide products and components which have been UL-
listed and labeled.  Comply with NEC requirements as applicable to construction 
and installation of raceway systems.  

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA:  
 

1. Submit manufacturer's data including specifications, installation instructions and 
general recommendations, for each type of raceway as follows:  

 
a. Surface Metal Raceways  

 
B. SHOP DRAWINGS: 
 

1. Submit dimensioned drawings of raceway systems showing layout of raceways 
and fittings, spatial relationships to associated equipment, and adjoining 
raceways, for each type of raceway as follows:  

 
a. Surface metal Raceways  

 
PART 2 PRODUCTS  
 
2.1 MANUFACTURED RACEWAY SYSTEMS:  
 

A. GENERAL: 
 



HFSArchitects        Dental Lab Improvement 
HFSA #0813.01              Utah Valley University 
DFCM #07039260 
 

RACEWAY SYSTEMS  16111-2 
© BNA Consulting, Inc. 

1. Provide electrical raceways of types, grades, sizes, weights [wall thicknesses], 
and number of channels, for each service indicated.  Provide complete assembly 
of raceway including, but not necessarily limited to, couplings, offsets, elbows, 
expansion joints, adapters, holddown straps, end caps, and other components 
and accessories as needed for complete system.  

 
B. SURFACE METAL RACEWAYS: 
 

1. Provide ALUMINUM surface raceways of sizes and channels indicated.  Provide 
fittings indicated which match and mate with raceway. Provide receptacles on 
centers as indicated on drawings or as directed by engineer. 

 
2. MANUFACTURER: 

 
a. Subject to compliance with requirements, provide surface metal 

raceways of one of the following:  
 

i. Wiremold Company ALA4800 Series 
ii. Hubbell Incorporated  

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF ELECTRICAL RACEWAYS:  
 

A. Install electrical raceways where indicated; in accordance with manufacturer's written 
instructions, applicable requirements of NEC and NECA "Standard of Installation", and 
complying with recognized industry practices.  

 
B. Level and square raceway runs, and install at proper elevations/heights.  

 
3.2 ADJUSTING AND CLEANING:  
 

A. Upon completion of installation of raceways, inspect interiors of raceways; remove burrs, 
dirt and construction debris.  

  
END OF SECTION 16111 
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SECTION 16120 
 

CONDUCTORS AND CABLES (600V AND BELOW) 
 
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 work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 section making reference to conductors and cables specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of electrical conductor and electrical cable work is indicated by drawings and 
schedules.  

 
B. Types of conductors and cables in this section include the following:  

 
1. Copper Conductors  (600V)  

 
C. Applications for conductors and cables required for project include:  

 
1. Power Distribution  
2. Feeders  
3. Branch Circuits  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to construction and installation of electrical conductors 
and cable.  Comply with UL standards and provide electrical conductors and cables 
which have been UL-listed and labeled.  

 
B. Comply with applicable portions of NEMA/Insulated Cable Engineers Association 

standards pertaining to materials, construction and testing of conductors and cable.  
 

C. Comply with applicable portions of ANSI/ASTM and IEEE standards pertaining to 
construction of conductors and cable.  

 
1.4 SUBMITTALS:  
 

A. FIELD TEST DATA:  
 

1. Submit megohmmeter test data for circuits under 600 volts. 
 
PART 2 PRODUCTS  
 
2.1 COPPER CONDUCTORS (600V):  
 

A. Provide factory-fabricated conductors of sizes, ratings, materials, and types indicated for 
each service.  Where not indicated provide proper selection to comply with project's 
installation requirements and NEC standards.  Provide conductors in accordance with the 
following:  
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1. Distribution and Panelboard Feeders; and Other Conductors, #2 AWG and 

Larger – Copper conductor; see drawings for insulation type.  
 

2. Branch Circuit Conductors and All Conductors #3 AWG and Smaller - Copper 
conductor, with THHN/THWN insulation.  Size all conductors in accordance with 
NEC; minimum size to be #12 AWG.  Provide stranded conductors for #8 AWG 
and larger.  

 
B. Provide a maximum of three phase conductors in any one conduit or as approved by 

electrical engineer. Where phase conductors share a common neutral they must have a 
means to simultaneously disconnect all ungrounded conductors at the point where the 
branch circuits originate. The ungrounded and neutral conductors of a multi-wire branch 
circuit must be grouped together by wire ties at the point of origination.  
 

C. Provide neutral and ground wire as specified elsewhere in documents. 
 

D. Provide separate neutral conductor for all single phase branch circuits installed.  No 
shared neutrals are allowed.  Neutral conductor shall be the same size as the phase 
conductor. 

 
PART 3 EXECUTION  
 
3.1 INSTALLATION:  
 

A. General: Install electric conductors and cables as indicated, in compliance with 
manufacturer's written instructions, applicable requirements of NEC and NECA's 
"Standards of Installation", and in accordance with recognized industry practices. 

 
B. Coordinate installation work with electrical raceway and equipment installation work, as 

necessary for proper interface.  
 
C. Cables may be pulled by direct attachment to conductors or by use of basket weave 

pulling grip applied over cables.  Attachment to pulling device shall be made through 
approved swivel connection.  Nonmetallic jacketed cables of small size may be pulled 
directly by conductors by forming them into a loop to which pull wire can be attached; 
remove insulation from conductors before forming the loop.  Larger sizes of cable may be 
pulled by using basket weave pulling grip, provided the pulling force does not exceed 
limits recommended by manufacturer; if pulling more than one cable, bind them together 
with friction tape before applying the grip.  For long pulls requiring heavy pulling force, 
use pulling eyes attached to conductors.  

 
D. Do not exceed manufacturer's recommendations for maximum allowable pulling tension, 

side wall pressure, and minimum allowable bending radius. In all cases, pulling tension 
applied to the conductors shall be limited to 0.008 lbs. per circular mil of conductor cross-
section area.  

 
E. Pull in cable from the end having the sharpest bend; i.e. bend shall be closest to reel.  

Keep pulling tension to minimum by liberal use of lubricant, and turning of reel, and slack 
feeding of cable into duct entrance.  Employ not less than one man at reel and one in 
pullhole during this operation.  

 
F. For training of cables, minimum bend radius to inner surface of cable shall be 12 times 

cable diameter.  
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G. Where cable is pulled under tension over sheaves, conduit bends, or other curved 
surfaces, make minimum bend radius 50% greater than specified above for training.  

 
H. Use only wire and cable pulling compound recommended by the specific cable 

manufacturer, and which is listed by UL.  
 

I. Seal all cable ends unless splicing is to be done immediately. Conduit bodies shall not 
contain splices. 

 
J. Follow manufacturer's instructions for splicing and cable terminations.  

 
3.2 AFTER INSTALLATION TEST FOR CABLE 600 VOLTS AND BELOW:  
 

A. Prior to energization, test cable and wire for continuity of circuitry, and for short circuits, 
Megger all circuits of 100 amp and greater rating.  Correct malfunctions.  Submit record 
in triplicate of megohmmeter readings to Architect/Engineer.  

 
B. Subsequent to wire and cable connections, energize circuitry and demonstrate 

functioning in accordance with requirements.  
 

C. Electrical Identification: Refer to Section 16195 for requirements.  
  

END OF SECTION 16120 
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SECTION 16135 
 

ELECTRICAL BOXES AND FITTINGS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specifications sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is a part of each 

Division-16 section making reference to electrical wiring boxes and fittings specified 
herein.  See Section 16110, Raceways, for additional requirements.  

 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of electrical box and electrical fitting work is indicated by drawings and 
schedules. 

 
B. Types of electrical boxes and fittings in this section include the following:  

 
1. Outlet Boxes 
2. Junction Boxes 
3. Pull Boxes 
4. Conduit Bodies  
5. Bushings  
6. Locknuts  
7. Knockout Closures  
8. Miscellaneous Boxes and Fittings  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to construction and installation of electrical boxes and 
fittings.  Comply with ANSI C 134,1 (NEMA Standards Pub No. OS 1) as applicable to 
sheet-steel outlet boxes, device boxes, covers and box supports.  Provide electrical 
boxes and fittings which have been UL-listed and labeled.  

 
1.4 SUBMITTALS:  None required  
 
PART 2 PRODUCTS  
 
2.1 FABRICATED MATERIALS:  
 

A. INTERIOR OUTLET BOXES: 
 

1. Provide one piece, galvanized flat rolled sheet steel interior outlet wiring boxes 
with accessory rings, of types, shapes and sizes, including box depths, to suit 
each respective location and installation, construct with stamped knockouts in 
back and sides, and with threaded screw holes with corrosion-resistant screws 
for securing box and covers and wiring devices; minimum size 4"x4"x1-1/2".  
Provide minimum 2-1/8" depth for boxes with three or more conduit entries.  

 
2. Provide an ‘FS’ box, with no knockouts when surface mounted in a finished, non-

utility space. Surface mounting is only acceptable when approved by the 
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Architect. 
 

B. INTERIOR OUTLET BOX ACCESSORIES: 
 

1. Provide outlet box accessories as required for each installation, including 
mounting brackets, hangers, extension rings, fixture studs, cable clamps and 
metal straps for supporting outlet boxes, which are compatible with outlet boxes 
being used and fulfilling requirements of individual wiring applications.  

 
C. WEATHERPROOF OUTLET BOXES: 

 
1. Provide corrosion-resistant cast-metal weatherproof outlet wiring boxes, of types, 

shapes and sizes (including depth) required, with threaded conduit ends, cast-
metal face plates with spring-hinged waterproof caps suitably configured for each 
application, with face plate gaskets and corrosion-resistant fasteners.  

 
D. JUNCTION AND PULL BOXES: 

 
1. Provide code-gage sheet steel junction and pull boxes, with screw-on covers; of 

types, shapes and sizes to suit each respective location and installation; with 
welded seams and equipped with stainless steel nuts, bolts, screws and 
washers. 

 
E. CONDUIT BODIES: 

 
1. Provide galvanized cast-metal conduit bodies, of types, shapes and sizes to suit 

respective locations and installation, construct with threaded-conduit-entrance 
ends, removable covers, and corrosion-resistant screws.  

 
F. BUSHINGS, KNOCKOUT CLOSURES AND LOCKNUTS: 

 
1. Provide corrosion-resistant punched-steel box knockout closures, conduit 

locknuts and malleable steel conduit bushings and offset connectors, of types 
and sizes to suit respective uses and installation.  

 
PART 3  EXECUTION  
 
3.1 INSTALLATION OF ELECTRICAL BOXES AND FITTINGS:  
 

A. GENERAL: 
 

1. Install electrical boxes and fittings where indicated, complying with 
manufacturer's written instructions, applicable requirements of NEC and NECA's 
"Standard of Installation", and in compliance with recognized industry practices to 
ensure that products fulfill requirements.  

 
2. Coordinate installation of electrical boxes and fittings with wire/cable and 

raceway installation work.  
 

3. Provide coverplates for all boxes.  See Section 16140, Wiring Devices.  
 

4. Provide weatherproof outlets for interior and exterior locations exposed to 
weather or moisture.  

 
5. Provide knockout closures to cap unused knockout holes where blanks have 
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been removed.  
 

6. Install boxes and conduit bodies to ensure ready accessibility of electrical wiring.  
Do not install boxes above ducts or behind equipment.  Install recessed boxes 
with face of box or ring flush with adjacent surface.  Seal between switch, 
receptacle and other outlet box openings and adjacent surfaces with plaster, 
grout, or similar suitable material.  

 
7. Fasten boxes rigidly to substrates or structural surfaces to which attached, or 

solidly embed electrical boxes in concrete or masonry.  Use bar hangers for stud 
construction.  Use of nails for securing boxes is prohibited.  Set boxes on 
opposite sides of common wall with minimum 10" of conduit between them. Set 
boxes on opposite sides of fire resistant walls with minimum of 24” separation. 

 
8. Provide electrical connections for installed boxes.  

  
END OF SECTION 16135 
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SECTION 16136 
 

SUPPORTING DEVICES 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification section, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is a part of each 

Division-16 section making reference to supports, anchors, sleeves, and seals, specified 
herein.  

 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of supports, anchors, and sleeves is indicated by drawings and schedules and/or 
specified in other Division-16 sections. See Section 16110, Raceways, for additional 
requirements.  

 
B. Work of this section includes supports, anchors, sleeves and seals required for a 

complete raceway support system, including but not limited to: clevis hangers, riser 
clamps, C-clamps, beam clamps, one and two hole conduit straps, offset conduit clamps, 
expansion anchors, toggle bolts, threaded rods, U-channel strut systems, threaded rods 
and all associated accessories.  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to construction and installation of electrical supporting 
devices.  Comply with applicable requirements of ANSI/NEMA Std. Pub No. FB 1, 
"Fittings and Supports for Conduit and Cable Assemblies". Provide electrical components 
which are UL-listed and labeled.  

 
PART 2 PRODUCTS  
 
2.1 MANUFACTURED SUPPORTING DEVICES:  
 

A. GENERAL: 
 

1. Provide supporting devices; complying with manufacturer's standard materials, 
design and construction in accordance with published product information, and 
as required for a complete installation; and as herein specified.  See drawings for 
additional requirements.  

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF SUPPORTING DEVICES:  
 

A. Install hangers, anchors, sleeves, and seals as required, in accordance with 
manufacturer's written instructions and with recognized industry practices to insure 
supporting devices comply with requirements.  Comply with requirements of NECA, NEC 
and ANSI/NEMA for installation of supporting devices.  

 
B. Coordinate with other electrical work, including raceway and wiring work, as necessary to 
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interface installation of supporting devices with other work.  
 

C. Install hangers, supports, clamps and attachments to support piping properly from 
building structures.  Arrange for grouping of parallel runs of horizontal conduits to be 
supported together on trapeze type hangers where possible.  For pre-and post tensioned 
construction, use pre-set inserts for support of all electrical work.  Do not use toggle bolts, 
moly bolts, wood plugs or screws in sheetrock or plaster as support for any equipment or 
raceway.  

 
D. RACEWAYS: 

 
1. Support raceways which are rigidly attached to structure at intervals not to 

exceed 8 feet on center, minimum of two straps per 10 foot length of raceway, 
and within 12" of each junction box, coupling, outlet or fitting.  Support raceway at 
each 90 degree bend.  Support raceway (as it is installed) in accordance with the 
following:  

 
  NUMBER OF RUNS 3/4" TO 1-1/4" 0  1-1/2" & LARGER 0

  
  

  1    Full straps, clamps Hanger  
  or hangers.  

  
  2    Full straps, clamps Mounting Channel  

  or hangers.  
  

  3 or more   Mounting Channel Mounting Channel  
  

2. Support suspended raceways on trapeze hanger systems; or individually by 
means of threaded rod and straps, clamps, or hangers suitable for the 
application.  Do not use "tie wire" as a portion of any raceway support system; do 
not support raceway  from ceiling support wires.  

 
END OF SECTION 16136 
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SECTION 16140 
 

WIRING DEVICES 
 
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 work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 section making reference to wiring devices specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of wiring device work is indicated by drawings and schedules.  Wiring devices 
are defined as single discrete units of electrical distribution systems which are intended to 
carry but not utilize electric energy.   

 
B. Types of electrical wiring devices in this section include the following:  

 
1. Receptacles 
2. Switches  
3. Cord caps  
4. Cord connectors 

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC and NEMA standards as applicable to construction and installation of 
electrical wiring devices. Provide electrical wiring devices which have been UL listed and 
labeled.   

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA: 
 

1. Submit manufacturer's data on electrical wiring devices.  
 
PART 2 PRODUCTS  
 

A. FABRICATED WIRING DEVICES:  
 

1. GENERAL: 
 

a. Provide factory-fabricated wiring devices, in types, and electrical ratings 
for applications indicated and complying with NEMA Stds. Pub No. WD 
1.  

b. Provide wiring devices (of proper voltage rating) as follows: 
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 RECEPTACLE SWITCHES 

 MFGR 1-POLE 3-WAY 4-WAY W-PILOT 

Hubbell HBL 5352 HBL 1221 HBL 1223 HBL 1224 HBL 1221-PL 
Bryant 5352 1221 1223 1224 1221-PL 

Pass Seymour 5352 20AC1 20AC3 20AC4 20AC1-RPL 
Leviton 5362 1221 1223 1224  
Cooper 5352 1221 1273 1224 1221-PL 

 
c. Provide devices in colors selected by Architect.  Provide red devices on 

all emergency circuits. 
 

B. GROUND-FAULT INTERRUPTER: 
 

1. Provide general-duty, duplex receptacle, ground-fault circuit interrupters; feed-
thru types, capable of protecting connected downstream receptacles on single 
circuit; grounding type UL-rated Class A, Group A, 20-amperes rating; 120-volts, 
60 Hz; with solid-state ground-fault sensing and signaling; with 5 milliamperes 
ground-fault trip level; color as selected by Architect.  Provide Hospital grade 
where required elsewhere by specification or drawings.  Provide units of one of 
the following:  
 
a. P&S/Sierra 
b. Hubbell 
c. Leviton 
d. Square D 

 
C. CORD CAPS AND CONNECTORS: 

 
1. Provide 3, 4 and 5-wire grounding, cap plugs, and connectors of ampere and 

voltage rating required, for final equipment, and as indicated otherwise on 
drawings. 

 
2. Provide products of one of the following:  

 
a. Cooper 
b. General Electric  
c. Hubbell  
d. Leviton   
e. P&S 

 
D. WIRING DEVICE ACCESSORIES:  

 
1. WALL PLATES:  
 

a. Provide coverplates for wiring devices; plate color to match wiring 
devices to which attached.  Provide stainless steel coverplates in all 
finished areas.  Provide galvanized steel plates in unfinished areas.  
Provide blank coverplates for all empty outlet boxes.   
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PART 3 EXECUTION 
 
3.1 GENERAL 

 
A. Install wiring devices as indicated, in compliance with manufacturer's written instructions, 

applicable requirements of NEC and NECA's "Standard of Installation" and in accordance 
with recognized industry practices to fulfill project requirements. 

 
B. Coordinate with other work, including painting, electrical box and wiring work, as 

necessary to interface installation of wiring devices with other work.  Install devices in 
boxes such that front of device is flush and square with coverplate.  Drawings are small 
scale and, unless dimensioned, indicate approximate locations only of outlets, devices, 
equipment, etc.  Locate outlets and apparatus symmetrically on floors, walls and ceilings 
where not dimensioned  and coordinate with other work.  Verify all dimensioned items on 
job site.  Consult architectural cabinet, millwork, and equipment shop drawings before 
beginning rough-in of electrical work.  Adjust locations of all electrical outlets as required 
to accommodate work in area, and to avoid conflicts with wainscoat, back splash, 
tackboards, and other items. 

 
C. Provide receptacles in surface raceway at 18” on center unless indicated otherwise.  

 
D. Install wiring devices only in electrical boxes which are clean; free from excess building 

materials, dirt, and debris.  
 

E. Install blank plates on all boxes without devices.  
 

F. Delay installation of wiring devices until wiring work and painting is completed.  Provide 
separate neutral conductor from panel to each GFI receptacle. 

 
G. Install GFI receptacles for all receptacles installed in restrooms, kitchens, outdoors or 

within six feet of any sink or when serving vending machines and electric drinking 
fountains. Provide in elevator equipment rooms and pits. 

 
H. Where wall box dimmers are specified, provide a separate neutral for each phase of the 

branch circuits on which dimmers are installed. 
 

I. Electrical Identification: Refer to Section 16195 for requirements. 
 
3.2 PROTECTION OF WALL PLATES AND RECEPTACLES:  
 

A. At time of substantial completion, replace those items, which have been damaged, 
including those stained, burned and scored.  

 
3.3 GROUNDING: 
 

A. Provide electrically continuous, tight grounding connections for wiring devices, unless 
otherwise indicated.  

 
3.4 TESTING: 
 

A. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity 
connections.  After energizing circuitry, test wiring devices to demonstrate compliance 
with requirements.  

 
END OF SECTION 16140 



HFSArchitects        Dental Lab Improvement 
HFSA #0813.01              Utah Valley University 
DFCM #07039260  
 

MOTOR STARTERS  16155-1 
© BNA Consulting, Inc. 

SECTION 16155 
 

MOTOR STARTERS 
 
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 work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of Division-

16 sections making reference to motor starters specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of motor starter work is indicated by drawings and schedules.  
 

B. Types of motor starters in this section include the following:  
 

1. AC Fraction Horsepower Manual Starters 
2. AC Line Voltage Manual Starters  
3. AC Non-Reversing Magnetic Starters  
4. AC Combination Non-Reversing Magnetic Starters  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC and NEMA Standards as applicable to wiring methods, construction 
and installation of motor starters. Comply with applicable requirements of UL 508, 
"Electric Industrial Control Equipment", pertaining to electrical motor starters.  Provide 
units which have been UL-listed and labeled.  

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA:  Submit manufacturer's data on motor starters.  
 

B. SHOP DRAWINGS:  Submit dimensioned drawings of motor starters showing accurately 
scaled equipment layouts.  

 
C. MOTOR VOLTAGE/CURRENT REPORT:  After installation is complete, including water 

and air balancing, measure voltage (L-L and L-N) and full load current of each phase of 
each motor.  Submit report showing field readings of voltage, amperage, service factor,  
and thermal heater size installed for each motor. 

 
PART 2 PRODUCTS  
 
2.1 GENERAL 

 
A. MANUFACTURER:  Subject to compliance with requirements, provide products of one of 

the following (for each type and rating of motor starter):  
 

1. Allen-Bradley Co.  
2. Appleton Electric Co. 
3. Crouse-Hinds Co.   
4. Eaton Corp., Cutler Hammer Products  
5. General Electric Co. 
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6. Siemens Energy & Automation, Inc. 
7. Square D Co.  

 
B. MAINTENANCE STOCK, FUSES:  For types and ratings required, furnish additional 

fuses, amounting to one unit for every 10 installed units, but not less than 5 units of each, 
for both power and control circuit fuses. 

 
2.2 MOTOR STARTERS:  
 

A. GENERAL: Except as otherwise indicated, provide motor starters and ancillary 
components; of types, sizes, ratings and electrical characteristics indicated which comply 
with manufacturer's standard materials, design and construction in accordance with 
published information and as required for complete installations. 

 
B. THERMAL OVERLOAD UNITS:  Provide thermal overload units, sized to actual running 

full load current, not to motor plate current.  Size heaters for mechanical equipment after 
air and water balancing have been completed.  

 
C. AC FRACTIONAL HP MANUAL STARTERS (EQUAL TO SQUARE D CLASS 2510): 

Provide manual, single-phase, 1 and 2 pole, 300 volt AC max, fractional HP motor 
starters, of types, ratings and electrical characteristics indicated; equip with one piece 
thermal overload relay with field adjustment capability of plus or minus  10 percent of 
nominal overload heater rating; for protection of AC motors of 1 HP and less.  (For 
manually controlled motors in excess of 1 HP, see Line Voltage Manual Starters specified 
herein).  Provide starter with quick-make, quick-break trip free toggle mechanisms, green 
pilot lights, and with lock-off toggle operated handle.  Mount surface units in NEMA 1 
enclosures, unless noted otherwise.  Provide NEMA 3R enclosure in exterior or damp 
location unless noted otherwise. Provide flush mounted units with coverplate to match 
wiring device coverplates. 

 
D. AC LINE VOLTAGE MANUAL STARTERS (EQUAL TO SQUARE D CLASS 2510): 

Provide line voltage manual starters, of types, ratings and electrical characteristics 
indicated; 2 or 3 pole, 600 volt AC max; equip with pushbutton operator, low voltage 
protection feature, and green pilot light.  Provide starters with trip free mechanism such 
that contacts will open under load and remain open until thermal element has cooled, and 
unit is reset.  Mount surface units in NEMA 1 enclosure, unless noted otherwise.  Provide 
NEMA 3R enclosure in exterior or damp location, unless noted otherwise.  Provide 
overlapping trim for flush mounted units. 

 
E. AC NON-REVERSING MAGNETIC STARTERS (EQUAL TO SQUARE D CLASS 8536):  

Provide line voltage magnetic starters, of types, ratings and electrical characteristics 
indicated; 2 or 3 pole, 600 volt max, with thermal overload protection in all phases and 
inherent under voltage release.  Equip units with holding contact, 2 normally open, and 2 
normally closed auxiliary contacts, unless noted otherwise.  Provide fused control 
transformer in each starter and 120V control coil.  Mount hand-off-auto switch, red pilot 
light, and reset button in face of enclosure.  Provide NEMA 1 enclosure unless noted 
otherwise. Provide NEMA 3R enclosure in exterior or damp location, unless noted 
otherwise.  Equip all spare starters complete with items as specified herein.  

 
F. AC COMBINATION NON-REVERSING MAGNETIC STARTERS (EQUAL TO SQUARE 

D CLASS 8538):  Provide line voltage combination starters, of types, ratings, and 
electrical characteristics; 2 or 3 pole, 600 volt maximum with non-reversing magnetic 
starters as specified herein; in common cubicle or enclosure with fusible disconnect 
switch.  Provide quick-make, quick-break, disconnect for NEMA sizes 1, 2, 3, and 4; and 
visible blade, automatic circuit interrupters with push-to-trip feature and separate fuse 
clips for larger NEMA sizes.  Fuse all starters with  dual-element (time-delay) fuses equal 
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to Bussman FRN/FRS-R.  Equip disconnect switch with Class R rejection fuse kits.  
Provide combination starters for individual mounting, or for group mounting in motor 
control centers as indicated.  Provide NEMA 1 enclosures unless otherwise indicated.  
Provide NEMA 3R enclosure in exterior or damp locations, unless noted otherwise. 

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF MOTOR STARTERS:  
 

A. Install motor starters as indicated, in accordance with manufacturer's written instructions, 
applicable requirements of NEC, NEMA standards, and NECA's "Standards of 
Installation", and in compliance with recognized industry practices to ensure that products 
fulfill requirements.  

 
B. Install fuses in fusible disconnects, if any.  Mount chart inside each starter indicating 

heater type, size, and ampere ratings available.  
 

C. Electrical Identification: Refer to Section 16195 for requirements. 
 
3.2 ADJUST AND CLEAN:  
 

A. Inspect operating mechanisms for malfunctioning and, where necessary, adjust  units for 
free mechanical movement.  

 
B. Touch-up scratched or marred surfaces to match original finish.  

 
3.3 FIELD QUALITY CONTROL: 
 

A. Subsequent to wire/cable hook-up, energize motor starters and demonstrate functioning 
of equipment in accordance with requirements.  

 
END OF SECTION 16155 
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SECTION 16180 
 

OVERCURRENT PROTECTIVE DEVICES 
 
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 work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each 

Division-16 section making reference to overcurrent protective devices specified herein. 
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of overcurrent protective device work is indicated by drawings and schedules and 
specified herein. Overcurrent protective devices specified herein are for installation as 
individual components in separate enclosures; and for installation as integral components 
of switchboard and panelboards.  See Section 16175, Switchgear and Switchboards, and 
Section 16160, Panelboards. 

 
B. Types of overcurrent protective devices in this section include the following for operation 

at 600 Volts and below: 
1. Molded case circuit breakers 

 
C. Refer to other Division-16 sections for cable/wire and connector work required in 

conjunction with overcurrent protective devices. 
 
1.3 QUALITY ASSURANCE 
 

A. Comply with NEC requirements and NEMA and ANSI standards as applicable to 
construction and installation of overcurrent devices. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on overcurrent protective devices, 
including catalog cuts, time-current trip characteristic curves, and mounting requirements. 

 
B. SHOP DRAWINGS:  Submit layout drawings of overcurrent protective devices, with 

layouts of circuit breakers, including spatial relationships to proximate equipment.  Failure 
to submit said spatial layouts does not relieve contractor of responsibility to verify all 
required clearances before release of equipment for fabrication. 

 
C. MAINTENANCE STOCK, FUSES:  For types and ratings required, furnish additional 

fuses, amounting to one unit for every 5 installed units, but not less than two units of each 
size and type, unless specified otherwise in another section of these specifications. 

 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide products of one of the following (main 
and branch device manufacturer must be same as panelboard and/or switchboard 
manufacturer): 
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B. CIRCUIT BREAKERS AND FUSIBLE SWITCHES: 

1. Cutler Hammer Products, Eaton Corp. 
2. General Electric Co. 
3. Square D Co. 

 
C. MOLDED CASE CIRCUIT BREAKERS: 

1. Provide factory-assembled, molded case circuit breaker for power distribution 
panelboards and switchboards; and for individual mounting, as indicated.  
Provide breakers of amperage, voltage, and RMS interrupting rating shown, with 
permanent thermal trip and adjustable instantaneous magnetic trip in each pole.  
Series rated systems are not acceptable.  Construct with overcenter, trip-free, 
toggle type operating mechanisms with quick-make, quick-break action and 
positive handle indication.  Construct breakers for mounting and operating in any 
physical position and in an ambient temperature of 40 degrees C.  Provide with 
mechanical screw type removable connector lugs, AL/CU rated, of proper size to 
accommodate conductors specified. 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF OVERCURRENT PROTECTIVE DEVICES: 
 

A. Install overcurrent protective devices as indicated, in accordance with the manufacturer's 
written instructions and with recognized industry practices to ensure that protective 
devices comply with requirements.  Comply with NEC and NEMA standards for 
installation of overcurrent protective devices. 

 
B. Coordinate with work as necessary to interface installations of overcurrent protective 

devices with other work. 
 

C. Set field-adjustable circuit breakers for trip settings as indicated, subsequent to 
installation of devices. 

 
D. Install fuses in overcurrent protective devices.  For motor circuits, fuse sizes shown on 

drawings are for general guidance only.  Size fuses in accordance with fuse 
manufacturer's recommendation for given motor nameplate ampere rating.  Test 
operation.  If nuisance tripping occurs, increase fuse size and disconnect device (if 
necessary) as required to provide nuisance free tripping.  Adjust fuse size properly for 
ambient temperature, frequent starting and stopping of motor loads, and for loads with 
long start times.  Include all costs in bid. 

 
E. Field test all ground fault protective devices for proper operation;  test to be performed by 

representative of the manufacturer.  Include verification of complete time current trip 
characteristics. 

 
F. Electrical Identification: Refer to Section 16195 for requirements.  

 
3.2 FIELD QUALITY CONTROL  
 

A. Prior to energization of overcurrent protective devices, test devices for continuity of 
circuitry and for short-circuits.  Correct malfunctioning units, and then demonstrate 
compliance with requirements.   

 
END OF SECTION 16180 
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SECTION 16195 
 

ELECTRICAL IDENTIFICATION 
 
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 work of this section.  
 

B. Requirements of the following Division 16 Sections apply to this section: 
 

1. “Basic Electrical Requirements”. 
2. “Basic Electrical Materials and Methods”. 

 
1.2 SUMMARY 

 
A. This section includes identification of electrical materials, equipment and installations. It 

includes requirements for electrical identification components including but not limited to 
the following: 
 
1. Buried electrical line warnings. 
2. Identification labels for raceways, cables and conductors. 
3. Operational instruction signs. 
4. Warning and caution signs. 
5. Equipment label and signs. 

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

 
C. Division 9 Section “Painting” for related identification requirements. 
 
D. Refer to other Division 16 sections for additional specific electrical identification 

associated with specific items. 
 

1.3 QUALITY ASSURANCE 
 
A. Electrical Component Standard: Components and installation shall comply with NFPA 70 

“National Electrical Code” 
 

1.4 SUBMITTALS: 
 
A. PRODUCT DATA: Submit manufacturer’s data on each type of electrical identification 

products. 
 

B. SAMPLES: Submit one sample of each component of the electrical identification system 
as follows: 

 
1. Wire/cable tape marker. 
2. Tags 
3. Engraved, plastic laminate labels. 
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PART 2 – PRODUCTS 
 
2.1 MANUFACTURERS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by the 

following: 
 
1. American Labelmark Co. 
2. Calpico, Inc. 
3. Cole-Flex Corp. 
4. Emed Co., Inc. 
5. George-Ingraham Corp. 
6. Ideal Industries, Inc. 
7. Kraftbilt 
8. LEM Products, Inc. 
9. Markal Corp 
10. National Band and Tag Co. 
11. Panduit Corp. 
12. Radar Engineers Div., EPIC Corp. 
13. Seton Name Plate Co. 
14. Standard Signs, Inc. 
15. W.H Brady, Co. 

 
2.2 ELECTRICAL IDENTIFICATION PRODUCTS 

 
A. Color Adhesive Marking Tape for Raceways, Wires and Cables:  

 
1. Self-adhesive vinyl tape not less than 3 mills thick by 1” to 2” in width. 

 
B. Wire/Cable Designation Tape Markers: 

 
1. Vinyl or vinyl-cloth, self-adhesive, wraparound, cable/conductor markers with pre-

printed numbers and letters. 
 

C. Brass or Aluminum Tags: 
 
1. Metal tags with stamped legend, punched for fastener. 
2. Dimensions: 2” X 2” 19 gage. 

 
D. Engraved, Plastic Laminated Labels, Signs and Instruction Plates: 

 
1. Engraving stock melamine plastic laminate, 1/16” minimum thickness for signs up 

to 20” sq.“, or 8” in length; 1/8 “ thick for larger sizes. Engraved legend in ¼” high 
white letters on black face and punched for mechanical fasteners. 
 

E. Baked Enamel Warning and Caution Signs for Interior Use: 
 
1. Preprinted aluminum signs, punched for fasteners, with colors legend and size 

appropriate to location. 
 

F. Fasteners for Plastic-Laminated and Metal Signs: 
 
1. Self-tapping stainless steel screws or # 10/32 stainless steel machine screws 

with nuts, flat and lock washers.  
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G. Cable Ties: 
 
1. Fungus-inert, self-extinguishing, one-piece, self-locking nylon cable ties, 0.18” 

minimum width, 50-lb. Minimum tensile strength, and suitable for a temperature 
range from minus 50° F. to 350° F. Provide ties for specified colors when used 
for color coding. 
 

PART 3 – EXECUTION 
 
3.1 INSTALLATION 

 
A. Lettering and Graphics: 

 
1. Coordinate names, abbreviations, colors and other designations used in 

electrical identification work with corresponding designations specified or 
indicated. Install numbers, lettering and colors as approved in submittals and as 
required by code. 
 

B. Install identification devices in accordance with manufacturer’s written instructions and 
requirements of NEC.  
 

C. Sequence of Work: 
 

1. Where identification is to be applied to surfaces that require a finish, install 
identification after completion of finish work. 
 

D. Conduit Identification: 
 
1. Identify Junction, Pull and Connection Boxes.   

 
a. Code-required caution sign for boxes shall be pressured-sensitive, self-

adhesive label indication system voltage in black, preprinted on orange 
background.  Install on outside of box cover.  Also label box covers with 
identity of contained circuits.  Use pressure-sensitive plastic labels at 
exposed locations and similar labels or plasticized card stock tags at 
concealed boxes.   
 

2. Label and paint the covers of the systems junction boxes as follows: 
 

 SYSTEM 
 

COLOR (ALL COLORS ARE KWAL HOWELLS) 

 Fire Alarm Red Alert  AC118R 
 Sound/IC Neon Blue  7076A 
 Telephone Competition Yellow 7225A 
 Data  Java Green  AC098N 
 MATV  Flat Black 
 Security Fiesta Orange  AC107Y 

 
E. Conductor Color Coding. 

 
1. Provide color coding for secondary service, feeder and branch circuit conductors 

throughout the project secondary electrical system as follows: 
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 208/ 120 Volts Phase  
 

480/ 277 Volts 

 Black A  Brown 
 Red B  Purple 
 Blue C  Yellow 
 White Neutral  Gray 
 Green Ground  Green 

 
 

2. Switch legs, travelers and other wiring for branch circuits shall be of colors other 
than those listed above. 
 

3. Use conductors with color factory applied the entire length of the conductors 
except as follows: 

 
a. The following field-applied color-coding methods may be used in lieu of 

factory-coded wire for sizes larger than No. 10 AWG. 
 

b. Apply colored, pressure-sensitive plastic tape in half-lapped turns for a 
distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply the last two laps of tape with no tension to prevent 
possible unwinding.  Use 1-inch-wide tape in colors as specified.  Do not 
obliterate cable identification markings by taping.  Tape locations may be 
adjusted slightly to prevent such obliteration.   

 
c. In lieu of pressure-sensitive tape, colored cable ties may be used for 

color identification.  Apply three ties of specified color to each wire at 
each terminal or splice point starting 3 inches from the terminal and 
spaced 3 inches apart.  Apply with a special tool or pliers, tighten for 
snug fit, and cut off excess length.   

 
F. Power Circuit Identification. 

 
1. Securely fasten identifying metal tags or aluminum wraparound marker bands to 

cables, feeders, and power circuits in vaults, pull boxes, junction boxes, 
manholes, and switchboard rooms with ¼-inch steel letter and number stamps 
with legend to correspond with designations on Drawings.  If metal tags are 
provided, attach them with approximately 55-lb monofilament line or one-piece 
self-locking nylon cable ties.   
 

2. Tag or label conductors as follows: 
 

a. Future Connections:  Conductors indicated to be for future connection or 
connection under another contract with identification indicting source and 
circuit numbers.   

 
b. Multiple Circuits:  Where multiple branch circuits or control wiring or 

communications/ signal conductors are present in the same box or 
enclosure (except for three-circuit, four-wire home runs), label each 
conductor or cable.  Provide legend indicating source, voltage, circuit 
number, and phase for branch circuit wiring.  Phase and voltage of 
branch circuit wiring may be indicated by mean of coded color of 
conductor insulation.  For control and communications/signal wiring, use 
color coding or wire/cable marking tape at terminations and at 
intermediate locations where conductors appear in wiring boxes, troughs, 
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and control cabinets.  Use consistent letter/number conductor 
designations throughout on wire/cable marking tapes.   

 
3. Match identification markings with designations used in panelboards shop 

drawings, Contract Documents, and similar previously established identification 
schemes for the facility’s electrical installations. 

 
4. Apply warning, caution and instruction signs and stencils as follows: 

 
a. Install warning, caution, or instruction signs where required by NEC, 

where indicated, or where reasonably required to assure safe operation 
and maintenance of electrical systems and of the items to which they 
connect.  Install engraved plastic-laminated instruction signs with 
approved legend where instructions or explanations are needed for 
system or equipment operation.  Install butyrate signs with metal backing 
for outdoor items. 

 
G. Emergency Operating Signs:  Install engraved laminated signs with white legend on red 

background with minimum 3/8-inch high lettering for emergency instructions on power 
transfer, load shedding, or other emergency operations. 
 

H. Install equipment/system circuit/device identification as follows: 
 

1. Apply equipment identification labels of engraved plastic-laminate on each major 
unit of electrical equipment in building, including central or master unit of each 
electrical system. This includes communication/signal/alarm systems, unless unit 
is specified with its own self-explanatory identification.  Except as otherwise 
indicated, provide single line of text, with ¼-inch-high lettering on 1-inch-high 
label (1 ½-inch-high where two lines are required) white lettering in black field.  
White lettering in red field for Emergency Power Systems. Text shall match 
terminology and numbering of the Contract Documents and shop drawings.  
Apply labels for each unit of the following categories of electrical equipment. 
 
a. Panelboards (exterior and interior), electrical cabinets, and enclosures.  

For subpanels, identify feeder circuit from which served. 
 

b. Switches in fusible panelboards shall be labeled.  Main switches shall be 
identified.   

 
c. Access doors and panels for concealed electrical items. 

 
d. Electrical switchgear and switchboards. 

 
e. Motor control centers. 

 
f. Motor starters, including circuit origination, HP, heater size, FLA, and 

mechanical equipment designation. 
 

g. Disconnect switches. 
 

h. Pushbutton stations. 
 

i. Power transfer equipment. 
 

j. Contactors. 
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k. Dimmers. 

 
l. Control devices. 

 
m. Transformers. 

 
n. Power generating units, to include transformer switches. 

 
o. Telephone switching equipment. 

 
p. Clock/program master equipment. 

 
q. Call system master station. 

 
r. TV/audio monitoring master station. 

 
s. Fire alarm master station or control panel. 

 
t. Busduct – Label all cable tap boxes, bus plug-in units, etc. with plastic 

laminate labels designating load served. 
 

u. Variable frequency drives. 
 

v. Lighting Control Equipment. 
 

w. Uninterruptable Power Supply.  
 
I. Apply circuit/control/item designation labels of engraved plastic laminate for disconnect 

switches, breakers, pushbuttons, pilot lights, motor control centers, and similar items for 
power distribution and control components above, except panelboards and alarm/signal 
components, where labeling is specified elsewhere.   
 

J. Install labels at locations indicated and at locations for best convenience of viewing 
without interference with operation and maintenance of equipment. 

 
K. Engrave all receptacle plates other than those serving 120 volt, single phase devices. 

State voltage and amperage characteristics: Example; “208V 30A”. 
 
L. Mark each device box (for each type of wiring device) with a permanent ink felt tip 

marker, indicating the circuit to which the device is connected: Example; “CKT A-1” 
 
M. Label circuit breaker feeding fire alarm panel “Fire Alarm Circuit”. Using plastic laminate 

label, white lettering on a red background. 
 

END OF SECTION 16195 
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SECTION 16452 
 

GROUNDING 
 
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 work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Provide grounding as specified herein, and as indicated on drawings. 
 

B. Provide grounding and bonding of all electrical and communication apparatus, 
machinery, appliances, building components, and items required by the NEC to provide a 
permanent, continuous, low impedance, grounding system. 

 
C. Unless otherwise indicated, ground the complete electrical installation including the 

system neutral, metallic conduits and raceways, boxes, fittings, devices, cabinets, and 
equipment in accordance with all code requirements. 

 
D. Ground each separately derived system, as described in NEC Section 250-30, unless 

otherwise indicated. 
 

E. Types of grounding in this section include the following: 
 

1. Enclosures 
2. Systems  
3. Equipment 
4. Other items indicated on drawings 

 
F. Requirements of this section apply to electrical grounding work specified elsewhere in 

these specifications. 
 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC as applicable to electrical grounding and ground fault protection 
systems.  Comply with applicable ANSI and IEEE requirements.  Provide products which 
have been UL listed and labeled. 

 
B. Resistance from the service entrance ground bus, through the grounding electrode to 

earth, shall not exceed 5 ohms. 
 
1.4 SUBMITTALS: 
 

A. Submit the name of test agency to be used for testing specified in this section.  Submit 
results of tests specified in this section.  Also include test results in Operation and 
Maintenance Manuals as specified.  
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PART 2  PRODUCTS 
 
2.1 MATERIALS AND COMPONENTS: 
 

A. GENERAL:  Except as otherwise indicated, provide each electrical grounding system as 
specified herein, and as shown on drawings, including but not necessarily limited to, 
cables/wires, connectors, terminals (solderless lugs), grounding rods/electrodes and 
plate electrodes, bonding jumper braid, and other items and accessories needed for 
complete installation.  Where materials or components are not otherwise indicated, 
comply with NEC, NEMA and established industry standards for applications indicated. 

 
B. ELECTRICAL GROUNDING CONDUCTORS:  Unless otherwise indicated, provide 

electrical grounding conductors for grounding connections matching power supply wiring 
materials and sized according to NEC.  Provide with green insulation. 

 
C. INSULATED GROUNDING BUSHINGS:  Plated malleable iron body with 150 degree 

Centigrade molded plastic insulating throat, lay-in grounding lug with hardened stainless 
steel fasteners, OZ/Gedney BLG, or Thomas & Betts #TIGB series. 

 
D. BONDING JUMPERS:  OZ/Gedney Type BJ, or Thomas & Betts #3840 series, or Burndy 

type GG and type B braid. 
 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF GROUNDING SYSTEMS: 
 

A. Install electrical grounding systems in accordance with manufacturer's written instructions 
and with recognized industry practices to ensure grounding devices comply with 
requirements. 

 
B. Install clamp-on connectors only on thoroughly cleaned and metal contact surfaces, to 

ensure electrical conductivity and circuit integrity. 
 

C. Provide grounding for the entire raceway, enclosure, equipment and device system in 
accordance with NEC.  All raceways shall include copper grounding conductor sized in 
accordance with NEC.   

 
3.2 GROUNDING ELECTRODES: 
 

A. GROUNDING ELECTRODE CONDUCTOR:  Provide grounding electrode conductor 
sized per NEC table 250-94 or as indicated. 

 
B. EQUIPMENT BONDING/GROUNDING:  Provide a NEC sized conductor, whether 

indicated or not on the drawings, in raceways as follows: 
 

1. Non-metallic conduits and ducts. 
2. Distribution feeders. 
3. Motor and equipment branch circuits. 
4. Device and lighting branch circuits. 
5. Provide grounding bushings and bonding jumpers for all conduit terminating in 

reducing washers, concentric, eccentric or oversized knockouts at panelboards, 
cabinets and gutters. 

 
C. Provide bonding jumpers across expansion and deflection couplings in conduit runs, 

across pipe connections at water meters, and across dielectric couplings in metallic cold 
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water piping system. 
 

D. Provide bonding wire in all flexible conduit. 
 
3.3 TESTING: 
 

A. Obtain and record ground resistance measurements both from service entrance ground 
bus to the ground electrode and from the ground electrode to earth.  Install additional 
bonding and grounding electrodes as required to comply with resistance limits specified 
under this Section. 

 
B. Include typewritten records of measured resistance values in the Operation and 

Maintenance Manual. 
 

C. Use independent testing agency for all testing.  
 

D. Use test equipment expressly designed for the purpose intended.  Submit name of 
testing agency for review and approval, in writing, to the Engineer prior to the 
performance of any testing.  

 
END OF SECTION 16452 
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SECTION 16510 
 

INTERIOR AND EXTERIOR BUILDING LIGHTING 
 

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 work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK:  
 

A. Types of lighting fixtures in this section are indicated by schedule and include the 
following:  

 
1. High-Intensity-Discharge (HID)  
2. Fluorescent  
3. Incandescent/Halogen  
4. LED (Light Emitting Diode) 

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC, NEMA and ANSI 132,1 as applicable to installation and construction of 
lighting fixtures.  Comply with NEC 410-65C for all recessed incandescent light fixtures.  
Provide lighting fixtures which have been UL-listed and labeled.  

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA: 
 

1. Submit manufacturer's data on interior and exterior building lighting fixtures.  
 

B. SHOP DRAWINGS: 
 

1. Submit dimensioned drawings of lighting fixtures. Submit fixture shop drawings in 
booklet form with separate sheet for each fixture, assembled in luminaire "type" 
alphabetical order, with proposed fixture and accessories clearly indicated on 
each sheet.  Submit all available standard color samples with the shop drawings. 
If standard colors are not acceptable, a color sample will be provided to the 
fixture manufacturer.  Return of the shop drawings will be delayed until color 
samples are provided. Submit ballast manufacturer cut sheets.  Submit a list of 
all lamps used on all projects. 

 
PART 2  PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide products of one of the following (for 
each type of fixture): 

 
1. HID MAGNETIC BALLASTS: 
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a. Advance Transformer Co.  
b. Universal Lighting Technologies Co.  
c. Venture Lighting International 

 
2. INCANDESCENT AND FLUORESCENT LAMPS:  

 
a. General Electric Co.  
b. Osram Sylvania 
c. Phillips Lighting Corp.  

 
3. HID LAMPS:  

 
a. General Electric Co.  
b. Osram Sylvania 
c. Phillips Lighting Corp.  
d. Venture Lighting International  
 

2.2 INTERIOR AND EXTERIOR LIGHTING FIXTURES:  
 

A. GENERAL: 
 

1. Provide lighting fixtures, of sizes, types and ratings indicated complete with, but 
not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, 
starters, and wiring.  Label each fixture with manufacturer's name and catalog 
number.  Provide all enclosed fixtures with positive latch mechanisms; spring 
tension clips not acceptable.  Provide all exterior fixtures with damp or wet 
location label as required by application.  

 
B. SUPPORT REQUIREMENTS:  

 
1. Provide all pendant and stem hung fixtures with flexible ball joint hangers at all 

points of support.  Equip hooks used to hang fixtures with safety latches.  Provide 
all detachable fixture parts, luminous ceiling accessories, louvers, diffusers, 
lenses, and reflectors with locking catches, screws, safety chain, or safety cable. 

 
2. Comply with manufacturer's written recommendations for all lamp ballast 

combinations. 
 
3. Equip outdoor fixtures with low temperature starting ballasts.  
 

C. FLUORESCENT LAMP BALLASTS: - (ELECTRONIC): 
 

1. Provide rapid start, fluorescent programmable start lamp ballasts capable of 
operating lamp types indicated, with power factor(ratio of actual power to 
apparent power) above 95%, ballast factor of .71, and operating with audible 
noise level lower than the quietest C.B.M. certified ballast for the same 
application, listed as class A.  Provide ballasts which comply with applicable 
state, federal, and industry standards and: 
a. Are UL listed, 
b. Comply with FCC requirements governing electromagnetic and radio 

frequency interference. 
c. Comply with IEEE standards for line voltage transient protection, and 

ANSI C.62.41 for location director A3 in the normal mode and location 
category A1 in the common mode. 

d. Comply with ANSI and IEEE standards for harmonic distortion 
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2. Light output shall not vary by more than 1% over a plus or minus 10% variation in 

line voltage, and shall not vary more than 5% of light output of equivalent C.B.M. 
certified ballast.  See drawings and schedules for input voltage requirements. 
Ballasts shall consistently start and operate lamps from a supply line voltage of 
plus or minus 10% from nominal line voltage. 

 
3. Provide ballasts which operate at a frequency above 20K hz from an input 

frequency of 60 hz; have an efficacy factor (relative light output per watt 
consumed) at least 10% above the C.B.M. certified electromagnetic system for 
the same application; and have a lamp crest factor (ratio of peak to R.M.S. lamp 
current) of 1.7 or less.  Ballasts shall have a total current harmonic distortion of 
less than 10%. 

 
4. All T5 and Compact electronic ballasts shall be programmed rapid start for 

maximum lamp life on shorter start cycles.  Filament voltage shall be applied 
prior to the application of open circuit voltage to allow adequate heating of the 
filaments and then open circuit voltage is applied to start the lamps.  Ballasts 
shall provide for a minimum lamp starting temperature of 0 degrees F.  T8 
ballasts shall be rapid start unless specified on the fixture schedule otherwise. 

 
5. Ballasts for lamps of T5, T4, and T2 diameter shall contain end-of-life sensing 

circuitry to prevent lamp, lamp base, or socket damage at end-of-life. 
 

6. Ballast manufacturer shall warrant ballasts for T8 and T5 lamps to be free from 
defects in material or workmanship for at least 5 years from date of manufacture.  
Ballasts for T4 and smaller shall be 3 years. Contractor shall provide warrantee 
in accordance with other sections of this specification. Warranty shall include an 
allowance for nominal replacement labor and replacement of defective product. 

 
7. Comply with manufacturer's written recommendations for all lamp ballast 

combinations.  Provide electronic ballasts of one of the following: 
 

a. Motorola 
b. Advance Transformer Company 
c. Howard Industries 
d. Osram Sylvania 
e. Universal Lighting Technologies Co. 

 
8. CBM LABELS: 

 
a. Provide fluorescent-lamp ballasts which comply with Certified Ballast 

Manufacturers Association standards and carry the CBM label.  
 

D. FLUORESCENT LUMINAIRES 
 

1. Fluorescent luminaries that utilize double-ended lamps and contain ballast(s) that 
can be serviced in place shall have a disconnecting means internal to the 
luminaries to disconnect simultaneously from the source of supply all conductors 
of the ballast, including the grounded conductor. Disconnects shall not be 
required under the following exceptions:: 
 
a. Luminaries located in hazardous locations. 
b. Luminaries used for egress lighting. 
c. Cord-and-plug luminaries. 
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d. In industrial establishments with restricted public access where 
conditions of maintenance and supervision ensure that only qualified 
persons service the installation. 

e. Where more than one luminaire is installed in a space and where 
disconnecting the supply conductors to the luminaire will not leave the 
space in total darkness.  

 
E. FLUORESCENT LAMPS: 

 
1. Equip interior fluorescent fixtures with full light output, T8 lamps where available 

as standard products.  Where applicable, equip fixtures with lamps as follows:  
 

4' T8  3150  Initial Lumens, average life of 30,000 hours. 
 

a. Sylvania Octron 
b. General Electric  
c. Phillips. 

 
2. Provide fluorescent lamps with low levels of mercury, capable of acceptance of 

the Environmental Protection Agency (EPA) through the TCLP (Toxic 
Characteristic Leaching Procedure). 
 

F. HIGH-INTENSITY-DISCHARGE-LAMP BALLASTS: 
 

1. Provide HID ballasts, of ratings, types and makes as recommended by lamp 
manufacturer, which properly match lamps to power line by  providing 
appropriate voltage and impedances for which lamps are designed.  Equip 
exterior fixtures with low temperature starting ballasts.  Provide high power 
factor, or power factor improved ballasts.  

 
G. HID LAMPS: 

 
1. Equip fixtures with HID lamps as specified.  Provide coordinated lamp ballast 

combination to ensure full light output (rated lumens) of lamp.  Where lamp 
manufacturer recommends operation of lamp in enclosed fixtures, provide 
suitable enclosure for fixtures specified.  Include detailed drawing of enclosure 
with shop drawing submittal. 

 
H. DIFFUSERS: 

 
1. Where plastic diffusers are specified, provide 100 percent virgin acrylic 

compound; minimum thickness, .125 inches. 
 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF LIGHTING FIXTURES 
 

A. Install lighting fixtures at locations and heights as indicated, in accordance with fixture 
manufacturer's written instructions, applicable requirements of NEC, NECA's "Standards 
of Installation", NEMA standards, and with recognized industry practices to ensure that 
lighting fixtures fulfill requirements. 

 
B. Coordinate with other work as appropriate to properly interface installation of lighting 

fixtures with other work.  Consult architectural reflected ceiling plan for exact location of 
all lighting fixtures. 
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C. Provide all necessary supports, brackets, and miscellaneous equipment for mounting of 

fixtures.  Support all ceiling mounted fixtures from the building structure; independent of 
the ceiling system, unless noted.  Support each recessed fixture (fluorescent 
incandescent, and/or HID) from the building structure with #12 ga. steel wire attached to 
each corner (in addition to supports normally provided for attachment to the ceiling 
system).  Provide backing supports above (or behind) sheetrock, plaster and similar 
ceiling and wall materials.  Support surface mounted ceiling fixtures from channel.  
Support ceiling mounted outlet boxes independent of the raceway system, and capable of 
supporting 200 pounds.  Feed each recessed fixture directly from an outlet box with flex 
conduit as required; do not loop from fixture to fixture.  See plans for additional details. 

 
D. Provide each lay-in light fixture with at least 36" (Not to exceed 72") of 3/8" steel flexible 

conduit. 
 

E. Coordinate lighting in mechanical room with duct and equipment locations. 
 

F. Provide gypsum board protection as required, (acceptable to fire official having 
jurisdiction) to insure fire rating of each ceiling in which fixtures are installed. 

 
G. COORDINATION MEETINGS: 

 
1. Meet at least twice with the ceiling installer.  Hold first meeting before submittal of 

shop drawings to coordinate each light fixture mounting condition with ceiling 
type.  During second meeting, coordinate fixture layout in each area.  

 
2. Meet at least once with the mechanical installer prior to fabrication and 

installation of duct work.  Coordinate depth and location of all fixtures and duct 
work in all areas.  

 
H. ADJUST AND CLEAN: 

 
1. Clean lighting fixtures of dirt and debris upon completion of installation.  

 
2. Protect installed fixtures from damage during remainder of construction period.  

Repair all nicks and scratches to appearance of original finish. 
 

I. SPARE PARTS: 
 

1. Provide a spare set of diffusers (acrylic and/or glass only) for each fixture type 
and one for each additional 10 fixtures of each type; not to exceed 10 spares for 
any single fixture type. 

2. In addition, furnish stock of replacement lamps amounting to 15 percent (but not 
less than one lamp) of each type and size used.  Deliver replacement stock as 
directed to Owner's storage space.  

 
3.2 FIELD QUALITY CONTROL:  
 

A. Upon completion of installation of lighting fixtures, and after building circuitry has been 
energized, apply electrical energy to demonstrate capability and compliance with 
requirements. 

 
B. Where possible, correct malfunctioning units at site, then retest to demonstrate 

compliance; otherwise remove and replace with new units, and proceed with retesting.  
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C. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are 
observed to be noticeably dimmed after the Contractor's use and testing, as judged by 
Architect/Engineer.   

 
D. GROUNDING:  

 
1. Provide equipment grounding connections for each lighting fixture.    

  
END OF SECTION 16510 
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SECTION 16740 
 

TELEPHONE SYSTEM 
 
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 work of this section.  

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of telephone system work is indicated by drawings and is hereby defined to 
include, but not be limited to raceway, outlets, device plates, backboards, grounding and 
miscellaneous items required for complete raceway system. 

 
B. Refer to other Division-16 sections for requirements for raceways, trays, boxes and 

fittings, wiring devices (plates), and supporting devices, and other sections, as applicable.  
 
1.3 QUALITY ASSURANCE:  
 

A. Comply with applicable portions of NEC as to type products used and installation of 
components.  Provide products and materials which have been UL-listed and labeled. 

 
PART 2 PRODUCTS  
 

A. GENERAL:  Provide complete raceway system for telephone including but not limited to, 
raceway, outlets, device plates, backboards, grounding and miscellaneous items as 
required.  

 
B. Provide 4" square box with appropriate plaster or tile ring.  

 
C. Provide telephone coverplates for wall outlets to match color and material of wiring 

device plates; for floor outlets, match color and material of floor power outlet covers.  
 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF TELEPHONE SYSTEM:  
 

A. GENERAL:  Install raceway system as indicated to comply with NEC and recognized 
industry practices.  Run ¾" conduit from each telephone outlet to tray.  Provide nylon pull 
cord in all empty raceway. 
 

END OF SECTION 16740 
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