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

DFCM General Conditions dated May 25, 2005.
DFCM Application and Certification for Payment dated May 25, 2005.

Technical Specifications :
Drawings:

The Agreement and General Conditions dated May 25, 2005
have been updated from versions that were formally adopted
and in use prior to this date. The changes made to the General

Conditions are identified in a document entitled Revisions to
General Conditions that is available on DFCM’s web site a
://dfcm.utah.qov
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NOTICE TO CONTRACTORS

Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for:

BROWNING ADMINISTRATION BUILDING REMODEL
UTAH VALLEY STATE COLLEGE - OREM, UTAH
DECM PROJECT NO: 08018790

Bids will be in accordance with the Contract Documents that will be available at 3:00 PM on
Wednesday, April 9, 2008 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, DFCM, at 801-209-9104 No others
are to be contacted regarding this bidding process. The construction budget for this project is
$250,000.

A mandatory pre-bid meeting will be held at 9:30 AM on Wednesday, April 16, 2008 at the Browning
Administration Building (outside south entrance), Utah Valley State College, Orem, Utah. Please refer
to campus map at http://www.uvsc.edu/visitors/maps/pdf/UVSCmap small012508.pdf . All bidders
wishing to bid on this project are required to attend this meeting.

Bids will be received until the hour of 3:00 PM on Tuesday, April 29, 2008 at DFCM, 4110 State Office
Building, Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM Conference
Room, 4110 State Office Building, Salt Lake City, Utah. NOTE: Bids must be received at 4110 State
Office Building by the specified time.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction and Management reserves the right to reject any or all bids or
to waive any formality or technicality in any bid in the interest of DFCM.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

Marla Workman, Contract Coordinator
4110 State Office Building, Salt Lake City, Utah 84114
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PROJECT DESCRIPTION

Approximately 3,485 square feet of interior office/classroom space will be remodeled. This will
include electrical, plumbing, mechanical, and architectural finishes. One unique aspect of this project

will be the tight schedule. The work will need to be completed before fall semester (please refer to the
project schedule for exact date).
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management DIFE
PROJECT SCHEDULE
PROJECT NAME: BROWNING ADMINISTRATION BUILDING REMODEL
UTAH VALLEY STATE COLLEGE - OREM, UTAH
DFCM PROJECT NO. 08018790
Event Day Date Time Place
Bidding Documents Wednesday April 9, 2008 3:00 PM DFCM
Available 4110 State Office Bldg
SLC, UT and the DFCM web
site *
Mandatory Pre-bid Site Wednesday April 16, 2008 9:30 AM Browning Administration Bldg
Meeting (outside south entrance)
Utah Valley State College
Orem, UT **
Last Day to Submit Tuesday April 22, 2008 12:00 NOON | Mike Ambre — DFCM
Questions E-mail mambre@utah.gov
Fax 801-538-3267
Addendum Deadline Thursday April 24, 2008 2:00 PM DFCM web site *
(exception for bid delays)
Prime Contractors Turn Tuesday April 29, 2008 3:00 PM DFCM
In Bid and Bid Bond 4110 State Office Bldg
SLC, UT
Sub-contractor List Due Wednesday April 30, 2008 3:00 PM DFCM
4110 State Office Bldg
SLC, UT
Fax 801-538-3677
Substantial Completion Friday August 15, 2008 5:00 PM
Date

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

**  UVSC Campus Map http://www.uvsc.edu/visitors/maps/pdf/UVSCmap small012508.pdf
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

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 BROWNING ADMINISTRATION BUILDING
REMODEL UTAH VALLEY STATE COLLEGE - OREM, UTAH - DECM PROJECT NO. 08018790
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, |/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 15, 2008, should I/we be the successful
bidder, and agree to pay liquidated damages in the amount of $300.00 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.
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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 100%
Performance and Payment bonds are not delivered within the time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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INSTRUCTIONS TO BIDDERS

1. Drawings and Specifications, Other Contract Documents

Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated
in the Invitation to Bid.

2. Bids

Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and
shall include in the bid the cost of all items required by the Contract Documents. If the bidder
observes that portions of the Contract Documents are at variance with applicable laws, building codes,
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall
promptly notify the DFCM Representative and the necessary changes shall be accomplished by
Addendum.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in
the procurement documents and submitted in a sealed envelope at the location specified by the
Invitation to Bid prior to the deadline for submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of
Facilities Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE
CONSIDERED AN ACCEPTABLE BID.

If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form,
and the bid security meets all other legal requirements, the bidder will be allowed to provide an
acceptable bid bond by the close of business on the next business day following notification by DFCM
of submission of a defective bid bond security. NOTE: A cashier’s check cannot be used as a
substitute for a bid bond.

3. Contract and Bond

The Contractor's Agreement will be in the form found in the specifications. The Contract Time will be
as indicated in the bid. The successful bidder, simultaneously with the execution of the Contract
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the procurement documents. The performance and payment
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured
from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for subcontractors will be specified in the Supplementary General Conditions.
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INSTRUCTIONS TO BIDDERS
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.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 3

8. DFCM Contractor Performance Rating

As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating”
form. The ratings issued on this project will not affect this project but may affect the award on future
projects.

9. Licensure

The Contractor shall comply with and require all of its subcontractors to comply with the license laws
as required by the State of Utah.

10. Permits

In concurrence with the requirements for permitting in the General Conditions, it is the responsibility
of the Contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality
and the SWPPP requirements from the Utah Department of Environmental Quality and submit the
completed forms and pay any permit fee that may be required for this specific project. Failure to
obtain the required permit may result in work stoppage and/or fines from the regulating authority that
will be the sole responsibility of the Contractor. Any delay to the project as a result of any such failure
to obtain the permit or noncompliance with the permit shall not be eligible for any extension in the
Contract Time.

11. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

12. Time is of the Essence

Time is of the essence in regard to all the requirements of the Contract Documents.

13. Withdrawal of Bids

Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid
after it has been opened.

14. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the
standards set forth in the drawings and specifications and are compatible with the intent and purpose of
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INSTRUCTIONS TO BIDDERS
PAGE NO. 4

the design, subject to the written approval of the A/E. Such written approval must occur prior to the
deadline established for the last scheduled addenda to be issued. The A/E’s written approval will be in
an issued addendum. If the descriptive material is not restrictive, the products of other manufacturers
specified will be accepted without prior approval provided they are compatible with the intent and
purpose of the design as determined by the A/E.

15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial
responsibility of the contractor, subcontractor or sub-subcontractor.

16. Debarment

By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site
managers, have been, or are under consideration for, debarment or suspension, or any action that
would exclude such from participation in a construction contract by any governmental department or
agency. If the Contractor cannot certify this statement, attach to the bid a detailed written explanation
which must be reviewed and approved by DFCM as part of the requirements for award of the Project.
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, 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. Itis 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

Agency:

Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and

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
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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.

@ 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.

(@) 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:

SUBCONTRACTOR,
TYPE OF WORK “SELF” OR “SPECIAL SUBCONTRACTOR CONTRACTOR
EXCEPTION” BID AMOUNT LICENSE #

ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” * $300,000.00 123456789000
CONCRETE XYZ Concrete Inc $298,000.00 987654321000
(ALTERNATE #1)

_ _ _ (TO BE PROVIDED
MECHANICAL “Special Exception” Fixed at: $350,000.00 AFTER OBTAINING

(attach documentation) 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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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES
L] L] L] L] L] L] L] DFCM
Division of Facilities Construction and
SUBCONTRACTORS LIST
FAX TO 801-538-3677
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #

We certify that:

I. 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
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3000/300/ IFVA/ / /

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 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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CONTRACTOR'S AGREEMENT
PAGE NO. 2

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

DFCM FORM 1b 101007 17



CONTRACTOR'S AGREEMENT
PAGE NO. 3

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. Itis 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
Onthis ___ day of , 20 , personally appeared before me,
whose |dent|ty is personally known to me (or proved to me on the basis of satisfactory eV|dence) 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 - Manager Date
DFCM Administrative Services Director Capital Development/Improvements
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
November 30, 2006
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
Agency:
Agent:
Address: Approved As To Form: May 25, 2005
Phone- By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, 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, 1953, 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

, Wwhose 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
Agency. Approved As To Form: May 25, 2005
Agent: By Alan S. Bachman, Asst Attorney General
Address:
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

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:
AJE (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
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General Contractor Performance Rating Form

Project Name:

DFCM Project#

Contractor:

{ABC Construction, Jehn Doe, 111-111-1111)

A/E:

(ABC Architects, lane Dog, 222-222-2222)

Original Contract
Amount:

Final Contract
Amount:

DFCM Project Manager:

Contract Date:

Completion Date:

Rating Guideline

Date of Rating:

1. Rate Contractors quality of workmanship, management of sub contractor performance,
project cleanliness, organization and safety requirement.

Score

~Agency Comments:

A & E Commenis:

DFCM Project Manager Commients:

4119 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 + www.dfem.utah.gov

de72606



2. Rate Contractor administration of project costs, change orders and financial management of
the project budget.

Score

Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

3. Rate Contractor's performance and adherence to Project Schedule, delay procedures and Score
requirements of substantial completion, inspection and punch-list performance.
Agency Comments:
A & E Comments:
DFCM Project Manager Comments:
Score

4. Evaluate performance of contractor management team including project manager, engineer
and superintendent also include in the rating team's ability to work well with owner, user
agency and consultants.

~Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 - facsimile 801-538-3267 « www.dfcm.utah.gov

de072606



5. Rate success of Contractor's management plan, completion of the plans mitigation of Score

project risks and performance of vaiue engineering concepts.

A & E Comments:

DFCM Project Manager Comments:

Signed by: Date: Mean Score

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 - www.dfem utah.gov def72606
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Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

SECTION 01010 - SUMMARY OF WORK

1.1

GENERAL

The Project consists of interior demolition of existing spaces, ceiling systems, doors and frames as shown
on construction documents. The general contractor will build new spaces as show on the construction
documents. The project work includes gypsum board wall assemblies, painting, hollow metal doorframes
and solid core wood doors, new casework, mechanical upgrades and electrical upgrades as shown on the
construction drawings.

1. Project Location: Utah Valley University Academic Affairs Office Suite Area Remodel
2. Owner: State of Utah, Utah Valley University

Contract Documents, dated April 7™ 2008, were prepared for the project by P+A architects, located at 821
East Kensington Avenue, Salt Lake City, Utah

The Work will be constructed under a single prime contract.

Use of the Site: Limit use of premises to areas indicated on construction documents. Do not disturb
portions of the site beyond the areas indicated.

1. Allow for Owner occupancy and use by the public.
2. Keep driveways and entrances clear. Do not use these areas for parking or material storage.
Schedule deliveries to minimize on-site storage of materials and equipment.

CONTRACTOR USE OF PREMISES

General: During the construction period, the Contractor shall have use of the premises for construction
operations as shown on construction documents. Parking and contractor staging at the site is limited and
will be reviewed at the pre bid conference.

Use of the Site: Limit use of the premises to work in areas indicated. Confine operations to areas within
contract limits indicated. Do not disturb portions of the site beyond the areas in which the Work is
indicated.

1. Driveways and Entrances: Keep driveways and entrances serving the premises clear and available
to other occupants and emergency vehicles at all times. Do not use these areas for parking or
storage of materials. Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

2. The general contractor shall provide 72 hours notice prior to shutting down any mechanical or
electrical items that affect other areas in the building.

3. The general contractor shall provide protection of the existing elevator walls when using the
elevators.

4, All interior corridors are to remain clear during the construction process.

5. The general contractors shall inform the owner, architect and D.F.C.M at least 36 hours prior to all

work that will create sufficient noise that could disturb other classroom areas within the building.

SUMMARY OF WORK 01010 -1



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

END OF SECTION 01010
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Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

SECTION 01027 - APPLICATIONS FOR PAYMENT

1.1 GENERAL

A. Coordinate the Schedule of Values and Applications for Payment with the Contractor's Construction
Schedule, Submittal Schedule, and List of Subcontracts.

B. Schedule of Values: Coordinate preparation of the Schedule of Values with preparation of the
Contractor's Construction Schedule.

1.

Correlate line items in the Schedule of Values with other required administrative schedules and
forms, including:

a. Contractor's Construction Schedule.
b. Application for Payment forms, including Continuation Sheets.
c. List of subcontractors.
d. List of products.
€. List of principal suppliers and fabricators.
f. Schedule of submittals.
2. Submit the Schedule of Values at the earliest possible date but no later than 7 days before the date

scheduled for submittal of the initial Applications for Payment.

C. Format and Content: Use the Project Manual table of contents as a guide to establish the format for the

Schedule of Values. Provide at least one line item for each Specification Section.

1.

[V

(93]

Include the following Project identification:

a. Project name and location.

b. Name of Architect.

c. Project number.

d. Contractor's name and address.
e. Date of submittal.

Arrange the Schedule of Values in tabular form with separate columns to indicate the following
for each item listed:

Related Specification Section or Division.

Description of Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.

Dollar value.

Percentage of Contract Sum to nearest one-hundredth percent, adjusted to total 100 percent.

S o a0 o

Provide a breakdown of the Contract Sum in sufficient detail to facilitate evaluation of
Applications for Payment. Break subcontract amounts down into several line items. Round
amounts to nearest whole dollar; the total shall equal the Contract Sum.

Provide a separate line item for each part of the Work where Applications for Payment may
include materials or equipment, purchased or fabricated and stored, but not yet installed.

Provide separate line items for initial cost of the materials, for each subsequent stage of
completion, and for total installed value.

APPLICATIONS FOR PAYMENT 01027 -1



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management
6. Show line items for indirect costs and margins on costs only when such items are listed
individually in Applications for Payment. Each item in the Schedule of Values and Applications

for Payment shall be complete. Include the total cost and proportionate share of general overhead
and profit margin for each item.

a. Temporary facilities and items that are not direct cost of work-in-place may be shown as
separate line items or distributed as general overhead expense.

7. Update and resubmit the Schedule of Values when Change Orders or Construction Change
Directives change the Contract Sum.

D. Applications for Payment shall be consistent with previous applications and payments as certified by the
Owner and paid for by the Owner.

E. Payment-Application Times: Payment dates are indicated in the Agreement. The period covered by each
application is the period indicated in the Agreement.

F. Payment-Application Forms: Use DFCM form for Applications for Payment.

G. Application Preparation: Complete every entry, including notarization and execution by a person
authorized to sign on behalf of the Contractor. The owner will return incomplete applications without
action.

1. Entries shall match data on the Schedule of Values and the Contractor's Construction Schedule.
Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued prior to the last day
of the construction period covered by the application.

H. Transmittal: Submit 3 executed original copies of each Application for Payment to the ownerwithin 24
hours. One copy shall be complete, including waivers of lien and similar attachments.

1. Transmit each copy with a transmittal listing attachments and recording appropriate information
related to the application.

L. Waivers of Mechanics Lien: With each Application for Payment, submit waivers of lien from every
entity who may file a lien arising out of the Contract and related to the Work covered by the payment.

1. Submit partial waivers on each item for the amount requested, prior to deduction for retainage, on
each item.

2. When an application shows completion of an item, submit final or full waivers.

3. Submit each Application for Payment with Contractor's waiver of lien for the period of

construction covered by the application.

a. Submit final Applications for Payment with final waivers from every entity involved with
performance of the Work covered by the application who may file a lien.

4. Waiver Forms: Submit waivers of lien on forms, and executed in a manner, acceptable to the
Owner.
J. Initial Application for Payment: Administrative actions and submittals that must precede or coincide

with submittal of the first Application for Payment include the following:

List of subcontractors.
List of principal suppliers and fabricators.
Schedule of Values.

(U5 T NG IS
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Utah Valley University
Academic Affairs Office Suite Remodel

Division of Facilities Construction Management

4.

=0 oW

0.

Contractor's Construction Schedule (preliminary if not final).
Submittal Schedule (preliminary if not final).

List of Contractor's staff assignments.

Copies of building permits.

Copies of licenses from governing authorities.

Certificates of insurance and insurance policies.
Performance and payment bonds.

K. Application for Payment at Substantial Completion: Following issuance of the Certificate of Substantial
Completion, submit an Application for Payment. This application shall reflect Certificates of Partial
Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

1.

Administrative actions and submittals that shall precede or coincide with this application include
the following:

a. Occupancy permits.
b. Warranties and maintenance agreements.
c. Maintenance instructions.
d. Meter readings.
e. Changeover information related to Owner's occupancy.
f. Final cleaning.
g. Application for reduction of retainage and consent of surety.
L. Final Payment Application: Administrative actions and submittals that must precede or coincide with

submittal of the final Application for Payment include the following:

Lh-bb)!\):—‘

Completion of Project closeout requirements.

Completion of items specified for completion after Substantial Completion.
Transmittal of Project construction records to the Owner.

Removal of temporary facilities and services.

Change of door locks to Owner's access.

1.2 PRODUCTS (Not Applicable)
1.3 EXECUTION (Not Applicable)
END OF SECTION 01027
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Utah Valley University
Academic Affairs Office Suite Remodel
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SECTION 01040 - COORDINATION

1.1 GENERAL

A. This Section includes requirements for coordinating construction operations including, but not necessarily
limited to, the following;:

Coordination drawings.
Administrative and supervisory personnel.
Cleaning and protection.

L) O —

1.2 COORDINATION

A. Coordinate construction to assure efficient and orderly installation of each part of the Work. Coordinate
operations that depend on each other for proper installation, connection, and operation.

1. Schedule operations in the sequence required to obtain the best results where installation of one
part depends on installation of other components, before or after its own installation.
2. Coordinate installation of different components to assure maximum accessibility for maintenance,
service, and repair.
3. Make provisions to accommodate items scheduled for later installation.
B. Where necessary, prepare memoranda for distribution to each party involved, outlining procedures

required for coordination. Include such items as required notices and reports.

1. Prepare similar memoranda for the Owner and separate contractors where coordination of their
work is required.

C. Administrative Procedures: Coordinate scheduling and timing of required procedures with other
activities to avoid conflicts and assure orderly progress. Such activities include, but are not limited to, the
following:

1. Preparation of schedules.

2. Delivery and processing of submittals.
3. Progress meetings.

4. Project closeout activities.

D. Conservation: Coordinate construction to assure that operations are carried out with consideration for
conservation of energy, water, and materials.

E. Staff Names: Within 10 days of commencement of construction, submit a list of the Contractor's staff
assignments, including the superintendent and other subcontractors at the Project. Identify individuals
and their responsibilities. List their addresses and telephone numbers.

13 PRODUCTS (Not Applicable)

1.4 EXECUTION
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A. Inspection of Conditions: Require Installers of major components to inspect substrate and conditions
under which Work is to be performed. Do not proceed until unsatisfactory conditions have been
corrected.

B. Clean and protect construction in progress and adjoining materials, during handling and installation.

Apply protective covering to assure protection from damage.

C. Clean and maintain completed construction as necessary through the construction period. Adjust and
lubricate operable components to assure operability without damaging effects.

D. Limiting Exposures: Supervise construction to assure that no part is subject to harmful, dangerous, or
damaging exposure. Such exposures include, but are not limited to, the following:

Excessive static or dynamic loading.
Excessive internal or external pressures.
Excessively high or low temperatures.
Water or ice.

Solvents and chemicals.

Abrasion.

Soiling, staining, and corrosion.
Combustion.

Wind.

© 0N oW

END OF SECTION 01040
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SECTION 01400 - QUALITY CONTROL

1.1 GENERAL

A. Quality-control services include inspections, tests, and related actions, including reports performed by
Contractor, by independent agencies, and by governing authorities.

B. Contractor Responsibilities: Unless they are the responsibility of another entity, Contractor shall provide
inspections and tests specified elsewhere and required by authorities having jurisdiction. Costs for these
services are included in the Contract Sum.

1. Where inspections and tests are the Contractor's responsibility, the Contractor shall employ and
pay a qualified independent testing agency to perform these services. Costs for these services are
included in the Contract Sum.

C. Retesting: The Contractor is responsible for retesting where results of inspections and tests prove
unsatisfactory and indicate noncompliance with requirements.

1. The cost of retesting is the Contractor's responsibility where tests performed indicated
noncompliance with requirements.

D. Auxiliary Services: Cooperate with agencies performing inspections and tests. Provide auxiliary services
as requested. Notify the agency in advance of operations to permit assignment of personnel. Auxiliary
services include the following:

1. Providing access to the Work.

2. Furnishing incidental labor and facilities to assist inspections and tests.

3. Taking adequate quantities of representative samples of materials that require testing or assisting
the agency in taking samples.

4. Providing facilities for storage and curing of test samples.

5 Delivering samples to testing laboratories.

6. Providing preliminary design mix proposed for use for materials mixes that require control by the
testing agency.

7. Providing security and protection of samples and test equipment.

E. Duties of the Testing Agency: The testing agency shall cooperate with the owner and the Contractor in

performing its duties. The agency shall provide qualified personnel to perform inspections and tests.

1. The agency shall notify the owner and the Contractor of irregularities or deficiencies observed in
the Work during performance of its services.
2. The agency shall not release, revoke, alter, or enlarge requirements or approve or accept any

portion of the Work.
The agency shall not perform duties of the Contractor.

(93]

F. Coordination: Coordinate activities to accommodate services with a minimum of delay. Avoid removing
and replacing construction to accommodate inspections and tests.

I. The Contractor is responsible for scheduling inspections, tests, taking samples, and similar
activities.
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G.

Submittals: The testing agency shall submit a certified written report, in duplicate, of each inspection and
test to the Owner. If the Contractor is responsible for the service, submit a certified written report, in
duplicate, of each inspection or test through the Contractor.

1. Submit additional copies of each report to the governing authority, when the authority so directs.
2. Report Data: Reports of each inspection, test, or similar service include, but are not limited to, the
following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.
Dates and locations of samples and tests or inspections.
Names of individuals making the inspection or test.
Designation of the Work and test method.

Identification of product and Specification Section.
Complete inspection or test data.

Test results and an interpretation of test results.

Ambient conditions at the time of sample taking and testing.
Comments or professional opinion on whether inspected or tested Work complies with
requirements.

Name and signature of laboratory inspector.
Recommendations on retesting.

FUISEG@ O po oW
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Qualifications for Service Agencies: Engage inspection and testing service agencies that are prequalified

as complying with the American Council of Independent Laboratories' "Recommended Requirements for

Independent Laboratory Qualification" and that specialize in the types of inspections and tests to be

performed.

1. Each agency shall be authorized by authorities having jurisdiction to operate in the state where the
Project is located.

PRODUCTS (Not Applicable)

EXECUTION

Repair and Protection: Upon completion of inspection, testing, and sample taking, repair damaged
construction. Restore substrates and finishes. Comply with Division 1 Section "Cutting and Patching."

Protect construction exposed by or for quality-conirol service activities, and protect repaired construction.

Repair and protection are Confractor's responsibility, regardless of the assignment of responsibility for
inspection and testing.

END OF SECTION 01400
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SECTION 01500 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

1.1 GENERAL

A. Summary: This Section specifies construction facilities and temporary controls including temporary
utilities, support facilities, and security and protection facilities.

B. Regulations: Comply with industry standards and applicable laws and regulations of authorities having
jurisdiction including, but not limited to, the following:

Building code requirements.

Health and safety regulations.

Utility company regulations.

Police, fire department, and rescue squad rules.
Environmental protection regulations.

AR RS I A el

C. Standards:  Comply with NFPA 241 "Standard for Safeguarding Construction, Alterations, and
Demolition Operations,” ANSI A10 Series standards for "Safety Requirements for Construction and
Demolition," and NECA Electrical Design Library "Temporary Electrical Facilities."

1.2 PRODUCTS

A. Equipment: Provide new equipment. If acceptable to the Owner, the Contractor may use undamaged,
previously used equipment in serviceable condition. Provide equipment suitable for use intended.

1. Electrical Power Cords: Grounded extension cords. Use hard-service cords where exposed to
abrasion and traffic.

2. Lamps and Light Fixtures: General service incandescent lamps. Provide guard cages or
tempered-glass enclosures where exposed to breakage. Provide exterior fixtures where exposed to
moisture.

(93]

Fire Extinguishers: Hand-carried, portable, UL-rated, Class A fire extinguishers for temporary
offices and similar spaces. In other locations, provide hand-carried, portable, UL-rated,
Class ABC, dry-chemical extinguishers or a combination of extinguishers of NFPA-recommended
classes for the exposures.

a. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size
required by location and class of fire exposure.
1.3 EXECUTION
A. Installation, General: Use qualified personnel to install temporary facilities. Locate facilities where they
will serve the Project adequately and result in minimum interference with performance of the Work.
Relocate and modify facilities as required.
1. Provide each facility ready for use when needed to avoid delay. Maintain and modify as required.

Do not remove until facilities are no longer needed or are replaced by authorized use of completed
permanent facilities.
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B. Security and Protection Facilities Installation: Except for use of permanent fire protection as soon as
available, do not change over from use of temporary security and protection facilities to permanent
facilities until Substantial Completion.

1. Temporary Fire Protection: Until permanent facilities supply fire-protection needs, install and
maintain temporary fire-protection facilities of types needed to protect against controllable fire
losses. Comply with NFPA 10 and NFPA 241.

a. Locate fire extinguishers where convenient and effective for their intended purpose.

Maintain unobstructed access to fire extinguishers.

Store combustible materials in containers in fire-safe locations.

Smoking prohibit

d. Provide supervision of welding operations, combustion-type temporary heating units, and
similar sources of fire ignition.

oo
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Permanent Fire Protection: At the earliest date, complete installation of the permanent fire-
protection facility and place into operation and use. Instruct key personnel on use of facilities.
Environmental Protection: Operate temporary facilities and conduct construction in ways that
comply with environmental regulations and minimize the possibility that air, waterways, and
subsoil might be contaminated or polluted. Avoid use of tools and equipment that produce
harmful noise. Restrict use of noise-making equipment to hours that will minimize complaints.

LI

C. Operation: Enforce discipline in use of temporary facilities. Limit availability to intended uses to
minimize waste and abuse.

END OF SECTION 01500
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SECTION 01700 - CONTRACT CLOSEOUT

1.1 GENERAL

A. Closeout requirements for specific construction activities are included in the appropriate Sections in
Divisions 2 through 16.

B. Substantial Completion: Before requesting inspection for certification of Substantial Completion,
complete the following:

l. In the Application for Payment that coincides with, or first follows, the date Substantial
Completion is claimed, show 100 percent completion for the Work claimed as substantially
complete.

a. Include supporting documentation for completion and an accounting of changes to the
Contract Sum.

2. Advise the Owner of pending insurance changeover requirements.

3. Submit specific warranties, workmanship bonds, maintenance agreements, final certifications, and
similar documents.

4, Submit record drawings, maintenance manuals, final project photographs, damage or settlement
surveys, property surveys, and similar final record information.

3. Deliver tools, spare parts, extra stock, and similar items.

6. Changeover locks and transmit keys to the Owner.

7. Complete startup testing of systems and instruction of operation and maintenance personnel.

8. Complete final cleanup requirements, including touchup painting.

9. Touch up and repair and restore marred, exposed finishes.

C. Inspection Procedures: On receipt of a request for inspection, the Project Manager will proceed or advise

the Contractor of unfilled requirements. The Project Manager will prepare the Certificate of Substantial
Completion following inspection or advise the Contractor of construction that must be completed or
corrected before the certificate will be issued.

1. The Project Manager will repeat inspection when requested and assured that the Work is
substantially complete.
2. Results of the completed inspection will form the basis of requirements for final acceptance.
D. Final Acceptance: Before requesting inspection for certification of final acceptance and final payment,

complete the following:

1. Final payment request with releases and supporting documentation. Include insurance certificates
where required.

2. Submit a statement, accounting for changes to the Contract Sum.

3. Submit a copy of the final inspection list stating that each item has been completed or otherwise
resolved for acceptance.
Submit consent of surety to final payment.

5. Submit a final settlement statement.

6. Submit evidence of continuing insurance coverage complying with insurance requirements.

E. Reinspection Procedure: The owner will reinspect the Work upon receipt of notice that the Work has
been completed, except for items whose completion is delayed under circumstances acceptable to the
OWner.
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I. Upon completion of reinspection, the owner will prepare a certificate of final acceptance. If the
Work is incomplete, the owner will advise the Contractor of Work that is incomplete or
obligations that have not been fulfilled but are required.

2. If necessary, reinspection will be repeated.

Record Document Submittals: Do not use record documents for construction. Protect from loss in a
secure location. Provide access to record documents for the owners's reference.

Record Drawings: Maintain a set of prints of Contract Drawings and Shop Drawings. Mark the set to
show the actual installation where the installation varies substantially from the Work as originally shown.
Mark the drawing most capable of showing conditions fully and accurately. Give attention to concealed
elements.

1. Mark sets with red pencil. Use other colors to distinguish between variations in separate
categories of the Work.

Organize record drawing sheets into manageable sets. Bind with durable-paper cover sheets; print
titles, dates, and other identification on the cover of each set.

[

Record Specifications: Maintain one copy of the Project Manual, including addenda. Mark to show
variations in Work performed in comparison with the text of the Specifications and modifications. Give
attention to substitutions and selection of options and information on concealed construction. Note
related record drawing information and Product Data.

1. Upon completion of the Work, submit record Specifications to the owner for their records.
Maintenance Manuals: Organize operation and maintenance data into sets of manageable size. Bind in

individual, heavy-duty, 2-inch (51-mm), 3-ring, binders, with pocket folders for folded sheet information.
Mark identification on front and spine of each binder. Include the following information:

1. Copies of warranties.
PRODUCTS (Not Applicable)

EXECUTION

Operation and Maintenance Instructions: Include a detailed review of the following items:
1. Maintenance manuals.

As part of instruction for operating equipment, demonstrate the following:

1. Startup and shutdown.
2. Noise and vibration adjustments.

Final Cleaning: Employ experienced cleaners for final cleaning. Clean each surface or unit to the
condition expected in a normal, commercial building cleaning and maintenance program. Complete the
following operations before requesting inspection for certification of Substantial Completion.

1. Remove labels that are not permanent labels.
2. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign substances.
Leave concrete floors broom clean.
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3. Wipe surfaces of electrical equipment. Remove excess lubrication. Clean light fixtures and
lamps.
4, Clean the site of rubbish, litter, and foreign substances. Sweep paved areas; remove stains, spills,

and foreign deposits. Rake grounds to a smooth, even-textured surface.
D. Removal of Protection: Remove temporary protection and facilities.

E. Compliance: Comply with regulations of authorities having jurisdiction and safety standards for
cleaning. Remove waste materials and dispose of lawfully.

END OF SECTION 01700
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SECTION 01740 - WARRANTIES

1.1 GENERAL

A. Standard product warranties are preprinted written warranties published by individual manufacturers for
particular products and are specifically endorsed by the manufacturer to the Owner.

B. Special warranties are written warranties required by or incorporated in the Contract Documents, either to
extend time limits provided by standard warranties or to provide greater rights for the Owner.

C. Disclaimers and Limitations: Manufacturer's disclaimers and limitations on product warranties do not
relieve the Contractor of the warranty on the Work that incorporates the products. Manufacturer's
disclaimers and limitations on product warranties do not relieve suppliers, manufacturers, and
subcontractors required to countersign special warranties with the Contractor.

D. Related Damages and Losses: When correcting failed or damaged warranted construction, remove and
replace construction that has been damaged as a result of such failure or must be removed and replaced to
provide access for correction of warranted construction.

E. Reinstatement of Warranty: When Work covered by a warranty has failed and been corrected by
replacement or rebuilding, reinstate the warranty by written endorsement. The reinstated warranty shall
be equal to the original warranty with an equitable adjustment for depreciation.

F. Replacement Cost: Upon determination that Work covered by a warranty has failed, replace or rebuild
the Work to an acceptable condition complying with requirements of the Contract Documents. The
Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of whether the
Owner has benefited from use of the Work through a portion of its anticipated useful service life.

G. Owner's Recourse: Expressed warranties made to the Owner are in addition to implied warranties and
shall not limit the duties, obligations, rights, and remedies otherwise available under the law. Expressed
warranty periods shall not be interpreted as limitations on the time in which the Owner can enforce such
other duties, obligations, rights, or remedies.

L. Rejection of Warranties: The Owner reserves the right to reject warranties and to limit selection to
products with warranties not in conflict with requirements of the Contract Documents.
2. Where the Contract Documents require a special warranty, or similar commitment, the Owner

reserves the right to refuse to accept the Work, until the Contractor presents evidence that entities
required to countersign such commitments are willing to do so.

H. Submit written warranties to the Architect prior to the date certified for Substantial Completion. If the
Owner’s Certificate of Substantial Completion designates a commencement date for warranties other than
the date of Substantial Completion, submit written warranties upon request of the Owner’s.

L. When the Contract Documents require the Contractor, or the Contractor and a subcontractor, supplier or
manufacturer to execute a special warranty, prepare a written document that contains appropriate terms
and identification, ready for execution by the required parties. Submit a draft to the Owner for approval
prior to final execution.

1. Refer to Divisions 2 through 16 Sections for specific content requirements and particular
requirements for submitting special warranties.
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J. Bind warranties and bonds in heavy-duty, commercial-quality, durable 3-ring, vinyl-covered loose-leaf
binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (115-by-
280-mm) paper.

1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty. Mark the tab
to identify the product or installation. Provide a typed description of the product or installation,
including the name of the product, and the name, address, and telephone number of the Installer.

2. Identify each binder on the front and spine with the typed or printed title "WARRANTIES,"
Project title or name, and name of the Contractor.
3. When warranted construction requires operation and maintenance manuals, provide additional
copies of each required warranty, as necessary, for inclusion in each required manual.
1.2 PRODUCTS (Not Applicable)
1.3 EXECUTION
A. Schedule: Provide warranties on products and installations as specified in the following Sections:
END OF SECTION 01740
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SECTION 02070 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

1. Demolition and removal of selected portions of a building.
2. Patching and repairs.

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

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

Division 1 Section "Contract Closeout" for record document requirements.

Division 2 Section "Selective Demolition for Interiors" for partial demolition of the interior of a
building undergoing alterations and for the removal, salvage, or reuse of materials in new
construction.

4, Division 9 Section "Gypsum Board Assemblies" for material and construction requirements for
temporary enclosures.

L) N —

DEFINITIONS

Remove: Remove and legally dispose of items except those indicated to be reinstalled, salvaged, or to
remain the Owner's property.

Remove and Salvage: Items indicated to be removed and salvaged remain the Owner's property.
Remove, clean, and pack or crate items to protect against damage. Identify contents of containers and

deliver to Owner's designated storage area.

Remove and Reinstall: Remove items indicated; clean, service, and otherwise prepare them for reuse;
store and protect against damage. Reinstall items in the same locations or in locations indicated.

MATERIALS OWNERSHIP

Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to
remain the Owner's property, demolished materials shall become the Contractor's property and shall be
removed from the site with further disposition at the Contractor's option.

SUBMITTALS
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1.6

1.7

1.8

1.9

A.

General: Submit each item in this Article according to the Conditions of the Contract and Division 1
Specification Sections, for information only, unless otherwise indicated.

Proposed dust-control measures, see drawings for further information.
Proposed noise-control measures.

Schedule of selective demolition activities indicating the following:

1. Interruption of utility services.

2. Coordination for shutoff, capping, and continuation of utility services.

3. Use of elevator and stairs.

4, Detailed sequence of selective demolition and removal work to ensure uninterrupted progress of
Owner's on-site operations.

5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's
partial occupancy of completed Work.

6. Locations of temporary partitions and means of egress.

QUALITY ASSURANCE

Demolition Firm Qualifications: Engage an experienced firm that has successfully completed selective
demolition Work similar to that indicated for this Project.

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

PROJECT CONDITIONS

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

Owner assumes no responsibility for actual condition of buildings to be selectively demolished.

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

Asbestos: It is not expected that asbestos will be encountered in the Work. If any materials suspected of
containing asbestos are encountered, do not disturb the materials. Immediately notify the Architect and
the Owner.

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

SCHEDULING

Arrange selective demolition schedule so as not to interfere with Owner's on-site operations.

WARRANTY

Existing Special Warranty: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials so as not to void existing warranties.

SELECTIVE DEMOLITION 02070 -2



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

PART 2 - PRODUCTS (Not Applicable)

I

REPAIR MATERIALS

Use repair materials identical to existing materials.

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

PART 3 - EXECUTION

|9%)

[9%]

[S]

EXAMINATION
Verify that utilities have been disconnected and capped.

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

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

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

Survey the condition of the building to determine whether removing any element might result in
structural deficiency or unplanned collapse of any portion of the structure or adjacent structures during
selective demolition.

UTILITY SERVICES

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

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

a. Provide not less than 72 hours' notice to Owner if shutdown of service is required during
changeover.

Utility Requirements: Locate, identify, disconnect, and seal or cap off indicated utility services serving
building to be selectively demolished.

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

2. Where utility services are required to be removed, relocated, or abandoned, provide bypass
connections to maintain continuity of service to other parts of the building before proceeding with
selective demolition.
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3. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal the
remaining portion of pipe or conduit after bypassing.

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

3.3 PREPARATION
A. Conduct demolition operations and remove debris to ensure minimum interference with roads, streets,
walks, and other adjacent occupied and used facilities.

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

B. Conduct demolition operations to prevent injury to people and damage to adjacent buildings and facilities
to remain. Ensure safe passage of people around selective demolition area.

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

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

C. Erect and maintain dustproof partitions and temporary enclosures to limit dust and dirt migration.
3.4 SELECTIVE DEMOLITION
A. Demolish and remove existing construction only to the extent required by new construction and as
indicated. Use methods required to complete Work within limitations of governing regulations and as
follows:

1. Proceed with selective demolition systematically, from higher to lower level.

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

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

4. Dispose of demolished items and materials promptly.

5. Return elements of construction and surfaces to remain to condition existing before start of
selective demolition operations.

3.5 PATCHING AND REPAIRS
A. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
B. Restore exposed finishes of patched areas and extend finish restoration into adjoining construction to
remain in a manner that eliminates evidence of patching and refinishing.
C. Patch and repair floor and wall surfaces in the new space
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1 Patch with durable seams that are as invisible as possible. Comply with specified tolerances.
2. Where patching smooth painted surfaces, extend final paint coat over entire unbroken surface
containing the patch after the surface has received primer and second coat.
3. Remove existing floor and wall coverings and replace with new materials, if necessary, to achieve
uniform color and appearance.
4. Inspect and test patched areas to demonstrate integrity of the installation, where feasible.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

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

B. Burning: Do not burn demolished materials.

C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.

37 CLEANING
A. Sweep the building broom clean on completion of selective demolition operation.

B. Change filters on air-handling equipment on completion of selective demolition operations.

END OF SECTION 02070

SELECTIVE DEMOLITION 02070 -5



Utah Valley University
Academic Affairs Office Suite Remodel

Division of Facilities Construction Management

SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. This Section includes the following:
1. Wood cabinets with plastic laminate.
2. Plastic-laminate countertops.
B. Related Sections include the following:
1. Division 8 Section "Flush Wood Doors."
1.3 DEFINITIONS
A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for installing
woodwork items, unless concealed within other construction before woodwork installation.
1.4 SUBMITTALS
A. Product Data: For medium-density fiberboard, plywood, high-pressure decorative laminate, adhesive for
bonding plastic laminate, solid-surfacing material, cabinet hardware and accessories, handrail brackets,
and finishing materials and processes.
B. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details,
attachment devices, and other components.

l. Show details full size.

2. Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking
and reinforcement specified in other Sections.

3. Show locations and sizes of cutouts and holes for computer cord access, telephone and other cord
access points and other items installed in architectural woodwork. Coordinate with Owner prior to
completion of work.

4. Show veneer leaves with dimensions, grain direction, exposed face, and identification numbers
indicating the flitch and sequence within the flitch for each leaf.

C. Samples for Initial Selection: Manufacturer's color charts consisting of units or sections of units showing
the full range of colors, textures, and patterns available for each type of material indicated.

1. Shop-applied finishes.

2. Plastic laminates.

D. Samples for Verification: For the following:
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1.6

1.7

1. Plastic-laminate-clad panel products, 6 by 6 inches (200 by 250 mm), for each type, color, pattern,
and surface finish.
2. Exposed cabinet hardware and accessories, one unit for each type and finish.

Product Certificates: Signed by manufacturers of woodwork certifying that products furnished comply
with requirements.

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

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed architectural woodwork similar in
material, design, and extent to that indicated for this Project and whose work has resulted in construction
with a record of successful in-service performance.

Fabricator Qualifications: A firm experienced in producing architectural woodwork similar to that
indicated for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for
production and installation of interior architectural woodwork with sequence-matched wood veneers
including wood doors where veneer matching includes door faces.

Quality Standard: Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality
Standards" for grades of interior architectural woodwork, construction, finishes, and other requirements.

1. Provide AWI certification labels or compliance certificate indicating that woodwork complies
with requirements of grades specified.

DELIVERY, STORAGE, AND HANDLING

Do not deliver woodwork until painting and similar operations that could damage woodwork have been
completed in installation areas. If woodwork must be stored in other than installation areas, store only in
areas where environmental conditions comply with requirements specified in "Project Conditions"
Article.

PROJECT CONDITIONS

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

Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work is
complete, and HVAC system is operating and will maintaining temperature between 60 and 90 deg F (16
and 32 deg C) and relative humidity between 17 and 50 percent during the remainder of the construction
period.
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C. Field Measurements: Where woodwork is indicated to fit to other construction, verify dimensions of
other construction by field measurements before fabrication and indicate measurements on Shop
Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field
measurements before being enclosed and indicate measurements on Shop Drawings.
2. Established Dimensions: Where field measurements cannot be made without delaying the Work,

establish dimensions and proceed with fabricating woodwork without field measurements.
Provide allowance for trimming at site, and coordinate construction to ensure that actual
dimensions correspond to established dimensions.

1.8 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related units of
Work specified in other Sections to ensure that interior architectural woodwork can be supported and
installed as indicated.

B. Hardware Coordination: Distribute copies of approved hardware schedule specified in Division 8 Section

"Door Hardware (Scheduled by Describing Products)" to fabricator of architectural woodwork;
coordinate Shop Drawings and fabrication with hardware requirements.

PART 2 - PRODUCTS

2.1 WOODWORK FABRICATORS
A. Fabricators: Subject to compliance with requirements, provide interior architectural woodwork by a firm
that has completed business activities within the local area for a period of not less than five years. Firm
must have completed work to match type and scope of this project. At time of product submissions
submit past work experience for consideration of Architect and Owner.
22 MATERIALS

A. General: Provide materials that comply with requirements of the AWT quality standard for each type of
woodwork and quality grade specified, unless otherwise indicated.

B. Wood Products: Comply with the following:

1. Hardboard: AHA A135.4.
2. Medium-Density Fiberboard: ANSI A208.2, Grade MD
3. Particleboard: ANSI A208.1, Grade M-2.
4, Softwood Plywood: DOC PS 1, Medium Density Overlay.
5. Hardwood Plywood and Face Veneers: HPVA HP-1.
C. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated, or if not indicated, as required by
woodwork quality standard.
1. Manufacturer:  Subject to compliance with requirements, provide high-pressure decorative

laminates by one of the following:

a. Formica Corporation.
b. Wilsonart International; Div. of Premark International, Inc.
c. Pionite
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2.5

Adhesive for Bonding Plastic Laminate: Contact cement. Use only water based cement varieties to limit
VOC.

CABINET HARDWARE AND ACCESSORIES

General: Provide cabinet hardware and accessory materials associated with architectural cabinets, except
for items specified in Division 8 Section "Door Hardware (Scheduled by Describing Products)."

Hardware Standard: Comply with BHMA A156.9 for items indicated by referencing BHMA numbers or
items referenced to this standard.

Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 135 degrees of opening, self-
closing where noted as such.

Wire Pulls: Back mounted, 5 inches (100 mm) long, 5/16 inches (8 mm) in diameter.

Adjustable Shelf Standards and Supports: BHMA A156.9, B04102; with shelf brackets, BO4112.
Door Locks: BHMA A156.11, E07121.

Drawer Locks: BHMA A156.11, E07041.

Shelf Rests: BHMA A156.9, B04013.

Drawer Slides: Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball bearings,
BHMA A156.9, B05091, and rated for the following loads:

I. Box Drawer Slides: 100 Ibf. Indicate on submission that the submitted slides will meet this
requirement.

Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA A156.18
for BHMA finish number indicated.
1. Satin Stainless Steel: BHMA 630.

For concealed hardware, provide manufacturer's standard finish that complies with product class
requirements in BHMA A156.9.
INSTALLATION MATERIALS

Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less than 15
percent moisture content.

Anchors: Select material, type, size, and finish required for each substrate for secure anchorage. Provide
nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and elsewhere
as required for corrosion resistance. Provide toothed-steel or lead expansion sleeves for drilled-in-place
anchors.

FABRICATION, GENERAL
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A

Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius indicated for the
following:

Corners of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch (19 mm) Thick or
Less: 1/16 inch (1.5 mm).

Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick: 1/8 inch (3 mm).
Corners of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails: 1/16 inch (1.5 mm).

L N

Complete fabrication, including assembly, finishing, and hardware application, to maximum extent

possible, before shipment to Project site. Disassemble components only as necessary for shipment and

installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and
fitting.

I. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install
dowels, screws, bolted connectors, and other fastening devices that can be removed after trial
fitting. Verify that various parts fit as intended and check measurements of assemblies against
field measurements indicated on Shop Drawings before disassembling for shipment.

Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing fixtures,
electrical work, and similar items. Locate openings accurately and use templates or roughing-in diagrams

to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and burrs.

1. Seal edges of openings in countertops with a coat of varnish.

PLASTIC-LAMINATE CABINETS

Quality Standard: Comply with AWI Section 400 requirements for laminate cabinets.
Grade: Custom.

WIC Construction Style: Style A, Frameless.

WIC Construction Type: Type I, multiple self-supporting units rigidly joined together.
AWI Type of Cabinet Construction: Reveal overlay.

Reveal Dimension: 1/8 inch.

Laminate Cladding for Exposed Surfaces: High-pressure decorative laminate complying with the
following requirements:

Horizontal Surfaces Other Than Tops: HGS.
Postformed Surfaces: HGP.
Vertical Surfaces: HGS

W) N —

Edges: Plastic Laminate, match drawer faces
Materials for Semiexposed Surfaces: Provide surface materials indicated below:
Surfaces Other Than Drawer Bodies: Thermoset decorative overlay or as indicated on drawings.

Drawer Sides and Backs: Thermoset decorative overlay or as indicated on drawings.
Drawer Bottoms: Thermoset decorative overlay or as indicated on drawings.

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

a. Plastic Laminate at cabinets:

K. Provide dust panels of 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments and
drawers, unless located directly under tops.

2.7 PLASTIC-LAMINATE COUNTERTOPS
A. Quality Standard: Comply with AWI Section 400 requirements for high-pressure decorative laminate
countertops.

B. Grade: Custom.

C. High-Pressure Decorative Laminate Grade: HGP.

D. Edge Treatment: As indicated.

E. Core Material: Medium-density fiberboard — No urea-formaldahydes permitted. Provide submission

information for this material and plywood.

PART 3 - EXECUTION

3.1 PREPARATION
A. Condition woodwork to average prevailing humidity conditions in installation areas before installation.
B. Before installing architectural woodwork, examine shop-fabricated work for completion and complete

work as required, including removal of packing and backpriming.

w
o

INSTALLATION

A. Quality Standard: Install woodwork to comply with AWI Section 1700 for the same grade specified in
Part 2 of this Section for type of woodwork involved.

B. Install woodwork level, plumb, true, and straight. Shim as required with concealed shims. Install level
and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).

C. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged finish at
cuts.
D. Anchor woodwork to anchors or blocking built in or directly attached to substrates. Secure with

countersunk, concealed fasteners and blind nailing as required for complete installation. Use fine
finishing nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork and
matching final finish if transparent finish is indicated.

E. Cabinets: Install without distortion so doors and drawers fit openings properly and are accurately

aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered
operation. Complete installation of hardware and accessory items as indicated.
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1.

Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other
variation from a straight line.

2. Maintain veneer sequence matching of cabinets with transparent finish.
3. Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches (400
mm) o.c. with No. 10 wafer-head screws sized for I-inch (25-mm) penetration into wood framing,
blocking, or hanging strips. No. 10 wafer-head sheet metal screws through metal backing or metal
framing behind wall finish.
F. Countertops: Anchor securely by screwing through corner blocks of base cabinets or other supports into

underside of countertop.

1.

Align adjacent solid-surfacing-material countertops and form seams to comply with
manufacturer's written recommendations using adhesive in color to match countertop. Carefully
dress joints smooth, remove surface scratches, and clean entire surface.

2. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other
variation from a straight line.
3. Calk space between backsplash and wall with sealant specified in Division 7 Section "Joint
Sealants.”
G. Complete the finishing work specified in this Section to extent not completed at shop or before

installation of woodwork. Fill nail holes with matching filler where exposed. Apply specified finish
coats, including stains and paste fillers if any, to exposed surfaces where only sealer/prime coats were
applied in shop.

H. Refer to Division 9 Sections for final finishing of installed architectural woodwork.
3.3 ADJUSTING AND CLEANING
A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects;
where not possible to repair, replace woodwork. Adjust joinery for uniform appearance.
B. Clean, lubricate, and adjust hardware.
C. Clean woodwork on exposed and semiexposed surfaces. Touch up shop-applied finishes to restore
damaged or soiled areas.
END OF SECTION 06402
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SECTION 07920 - JOINT SEALANTS

1.1

A.

GENERAL
Preconstruction Joint-Sealant-Substrate Tests: Submit substrate materials, representative of actual joint
surfaces, to joint sealant manufacturer for laboratory testing of joint sealants for adhesion to primed and

unprimed substrates and for compatibility with joint substrates and other joint-related materials.

Submittals: In addition to Product Data, submit the following:

1. Samples of each type and color of joint sealant required.
2. Test reports for joint sealants evidencing compliance with requirements.
PRODUCTS

Elastomeric Sealant Manufacturers: Subject to compliance with requirements, provide sealants by one of
the following:

1. Silicone Sealants:

Bostik Inc.

Dow Corning.

NUCO Industries, Inc.

Polymeric Systems, Inc.

Sonneborn Building Products Div., ChemRex Inc.
Tremco.

o Ao o

N

Urethane Sealants:

a. W.R. Meadows, Inc.

b. Pacific Polymers, Inc.

c. Polymeric Systems, Inc.

d. Sika Corporation.

e. Sonneborn Building Products Div., ChemRex Inc.
f. Tremco.

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

Colors: Provide colors indicated for exposed joint sealants or, if not indicated, as selected by Architect
from manufacturer's full range for this characteristic.

Elastomeric Sealant Standard: Comply with ASTM C 920 and other requirements indicated for each
liquid-applied chemically curing sealant of base polymer specified below:

1. Medium-Modulus Neutral-Curing Silicone Sealant: Type S; Grade NS; Class 25; with the
additional capability, when tested per ASTM C 719, to withstand 50 percent movement in both
extension and compression for a total of 100 percent movement and still comply with other
requirements of ASTM C 920; and as follows:
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a. Uses NT, M, G, A, and O.

|38

Single-Component Nonsag Urethane Sealant: Type S; Grade NS; and as follows:

Class 12-1/2.

Class 25.

Uses NT, M, G, A, and O.
Uses NT, M, A, and O.

/e o

E. Latex Sealant: ASTM C 834.
F. Sealant Backings, General: Nonstaining; compatible with joint substrates, sealants, primers, and other
joint fillers; approved for applications indicated by sealant manufacturer based on field experience and

laboratory testing.

G. Cylindrical Sealant Backings: ASTM C 1330, of type indicated below and of size and density to control
sealant depth and otherwise contribute to producing optimum sealant performance:

1. Type C: Closed-cell material with a surface skin.
H. Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone tubing complying with
ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down

to minus 26 deg F (minus 32 deg C).

L. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.

J. Primer: As recommended by joint sealant manufacturer where required for adhesion of sealant to joint
substrates indicated.

1.3 EXECUTION
A. General: Comply with joint sealant manufacturer's instructions for products and applications indicated.

B. Sealant Installation Standard: Comply with ASTM C 1193.

END OF SECTION 07920
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SECTION 08110 - STEEL DOOR FRAMES

PART | - GENERAL

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY
This Section includes steel doors and frames.

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

I. Division 8 Section "Flush Wood Doors" for solid-core wood doors installed in steel frames.
2. Division 8 Section "Door Hardware" for door hardware.

3. Division 9 Section "Gypsum Board Assemblies"”

4, Division 9 Section "Painting" .

SUBMITTALS

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

Product Data for each type of door and frame specified, including details of construction, materials,
dimensions, hardware preparation, core, label compliance, sound ratings, profiles, and finishes.

Shop Drawings showing fabrication and installation of steel doors and frames. Include details of each
frame type, elevations of door design types, conditions at openings, details of construction, location and
installation requirements of door and frame hardware and reinforcements, and details of joints and
connections. Show anchorage and accessory items.

Door Schedule: Submit schedule of doors and frames using same reference numbers for details and
openings as those on Contract Drawings.

QUALITY ASSURANCE

Provide doors and frames complying with ANSI/SDI 100 "Recommended Specifications for Standard
Steel Doors and Frames" and as specified.

DELIVERY, STORAGE, AND HANDLING

Deliver doors and frames cardboard-wrapped or crated to provide protection during transit and job
storage. Provide additional protection to prevent damage to finish of factory-finished doors and frames.
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B. Inspect doors and frames on delivery for damage. Minor damages may be repaired provided refinished
items match new work and are acceptable to Architect; otherwise, remove and replace damaged items as
directed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated in the Work include, but are not limited to, the following:
B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Steel Door Frames:
a. Amweld Building Products, Inc.
b. Benchmark Commercial Doors.
c. Ceco Door Products.
d. Copco Door Co.
e. Curries Co.
f. Deansteel Manufacturing Co.
g. Fenestra Corp.
h. Kewanee Corp.
i. Mesker Door, Inc.
j- Pioneer Industries.
k. Republic Builders Products.
1. Steelcraft.
22 MATERIALS

A. Supports and Anchors: Fabricated from not less than 0.0478-inch- (1.2-mm-) thick steel sheet; 0.0516-
inch- (1.3-mm-) thick galvanized steel where used with galvanized steel frames.

B. Galvanized Steel Sheets: Zinc-coated carbon steel complying with ASTM A 526 (ASTM A 526M),
commercial quality, or ASTM A 642 (ASTM A 642M), drawing quality, hot-dip galvanized according to
ASTM A 525, with A 60 or G 60 (ASTM A 525M, with Z 180 or ZF 180) coating designation, mill
phosphatized.

C. Inserts, Bolts, and Fasteners: Manufacturer's standard units. Where items are to be built into exterior
walls, hot-dip galvanize complying with ASTM A 153, Class C or D as applicable.

o
98]

FRAMES
A. Provide metal frames for doors, transoms, sidelights, borrowed lights, and other openings, according to
ANSI/SDI 100, and of types and styles as shown on Drawings and schedules. Conceal fastenings, unless

otherwise indicated. Fabricate frames of minimum 0.0478-inch- (1.2-mm-) thick cold-rolled steel sheet.

1. Fabricate frames with mitered or coped and continuously welded corners.
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B.

Door Silencers: Except on weatherstripped frames, drill stops to receive 3 silencers on strike jambs of
single-door frames and 2 silencers on heads of double-door frames.

Plaster Guards: Provide minimum 0.0179-inch- (0.45-mm-) thick steel plaster guards or mortar boxes at
back of hardware cutouts where mortar or other materials might obstruct hardware operation and to close
off interior of openings.

FABRICATION

Fabricate steel door and frame units to be rigid, neat in appearance, and free from defects, warp, or
buckle. Where practical, fit and assemble units in manufacturer's plant. Clearly identify work that cannot
be permanently factory assembled before shipment, to assure proper assembly at Project site. Comply
with ANSI/SDI 100 requirements.

1. Clearances: Not more than 1/8 inch (3.2 mm) at jambs and heads, except not more than 1/4 inch
(6.4 mm) between non-fire-rated pairs of doors. Not more than 3/4 inch (19 mm) at bottom.

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

Hardware Preparation: Prepare doors and frames to receive mortised and concealed hardware according
to final door hardware schedule and templates provided by hardware supplier. Comply with applicable
requirements of SDI 107 and ANSI A115 Series specifications for door and frame preparation for
hardware.

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

Locate hardware as indicated on Shop Drawings or, if not indicated, according to the Door and Hardware
Institute's (DHI) "Recommended Locations for Architectural Hardware for Standard Steel Doors and
Frames."

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual" for recommendations relative to applying and
designating finishes.

STEEL SHEET FINISHES

Surface Preparation: Solvent-clean surfaces to comply with SSPC-SP 1 to remove dirt, oil, grease, and
other contaminants that could impair paint bond. Remove mill scale and rust, if present, from uncoated
steel to comply with SSPC-SP 5 (White Metal Blast Cleaning) or SSPC-SP 8 (Pickling).

Factory Priming for Field-Painted Finish: Apply shop primer that complies with ANSI A224.1
acceptance criteria, is compatible with finish paint systems indicated, and has capability to provide a
sound foundation for field-applied topcoats. Apply primer immediately after surface preparation and
pretreatment.

PART 3 - EXECUTION
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INSTALLATION

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

Placing Frames: Comply with provisions of SDI 105, unless otherwise indicated. Set frames accurately
in position, plumbed, aligned, and braced securely until permanent anchors are set. After wall
construction is completed, remove temporary braces and spreaders, leaving surfaces smooth and
undamaged.

1. In metal-stud partitions, install at least 3 wall anchors per jamb at hinge and strike levels. In steel-
stud partitions, attach wall anchors to studs with screws.

ADJUSTING AND CLEANING

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

Protection Removal: Immediately before final inspection, remove protective wrappings from doors and
frames.

END OF SECTION 08110
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SECTION 08211 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1

1.4

1.5

1.6

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Solid-core doors with wood-veneer faces.

QUALITY ASSURANCE

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

Quality Standard: Comply with the following standard:

1. NWWDA Quality Standard: NWWDA 1.S.1-A, "Architectural Wood Flush Doors."

2. AWI Quality Standard: AWI's "Architectural Woodwork Quality Standards" for grade of door,
core, construction, finish, and other requirements.

DELIVERY, STORAGE, AND HANDLING

Protect doors during transit, storage, and handling to prevent damage, soiling, and deterioration. Comply
with requirements of referenced standard and manufacturer's written instructions.

1. Individually package doors in plastic bags or cardboard cartons.
2. Individually package doors in cardboard cartons and wrap bundles of doors in plastic sheeting.
PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install doors until conditions for temperature and relative
humidity have been stabilized and will be maintained in storage and installation areas during the
remainder of the construction period to comply with requirements of the referenced quality standard for
Project's geographical location.

WARRANTY

General Warranty: Door manufacturer’s warranty specified in this Article shall not deprive the Owner of
other rights the Owner may have under other provisions of the Contract Documents and shall be in
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addition to, and run concurrent with, other warranties made by the Contractor under requirements of the
Contract Documents.

B. Door Manufacturer's Warranty: Submit written agreement on door manufacturer's standard form, signed
by manufacturer, Installer, and Contractor, agreeing to repair or replace defective doors that have warped
(bow, cup, or twist) more than 1/4 inch (6.35 mm) in a 42-by-84-inch (1067-by-2134-mm) section or that
show telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch (0.25 mm in a 75-
mm) span, or do not comply with tolerances in referenced quality standard.

1. Warranty shall also include installation and finishing that may be required due to repair or
replacement of defective doors.

2. Warranty shall be in effect during the following period of time after the date of Substantial
Completion:
a. Solid-Core Interior Doors: Life of installation.

PART 2 - PRODUCTS

o
—

MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Flush Wood Doors:

Algoma Hardwoods Inc.

Ampco Products, Inc.

Buell Door Co.

Chappell Door Co.

Eagle Plywood & Door Manufacturing, Inc.
Eggers Industries; Architectural Door Division.
Graham Manufacturing Corp.

Mohawk Flush Doors, Inc.

Oshkosh Architectural Door Co.
Weyerhaeuser Co.

T EQ@ e o o

[
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DOOR CONSTRUCTION, GENERAL

A. Doors for Transparent Finish: Comply with the following requirements:

Grade: Premium (Grade A faces).

Faces: match existing finish and species (Red Oak Clear Finish)

Match within Door Faces: Center balance match.

Stiles: Applied wood edges of same species as faces and covering edges of faces.
Finish: Match existing doors in building

OB W

2.3 SOLID-CORE DOORS

A. Interior Veneer-Faced Doors: Comply with the following requirements:
1. Core: Nonglued- or glued-block core.
2. Construction: Seven plies.
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24 FABRICATION

A. Fabricate flush wood doors in sizes indicated for Project site fitting.

PART 3 - EXECUTION

(98]
—

EXAMINATION
A. Examine installed door frames before hanging doors.

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

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

(U5
[38)

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

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

C. Job-Fit Doors: Align and fit doors in frames with uniform clearances and bevels as indicated below; do
not trim stiles and rails in excess of limits set by manufacturer or permitted with fire-rated doors.
Machine doors for hardware. Seal cut surfaces after fitting and machining.

1. Clearances: Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of doors. Provide 1/8
inch (3.2 mm) from bottom of door to top of decorative floor finish or covering. Where threshold
is shown or scheduled, provide 1/4 inch (6.4 mm) from bottom of door to top of threshold.

D. Field-Finished Doors: Refer to the following for finishing requirements:

"

1. Division 9 Section "Painting.

ADJUSTING AND PROTECTING

(93]
(93]

A. Operation: Rehang or replace doors that do not swing or operate freely.
B. Finished Doors: Refinish or replace doors damaged during installation.

C. Protect doors as recommended by door manufacturer to ensure that wood doors are without damage or
deterioration at the time of Substantial Completion.

END OF SECTION 08211
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SECTION 08710--FINISH HARDWARE

PART I --GENERAL

1.1

1.5

1.6

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.

DESCRIPTION OF WORK

A.

Definition: "Finish Hardware" includes items known commercially as finish hardware which are
required for swing, sliding and folding doors, except special types of unique and non-matching
hardware specified in the same section as the door and door frame.

B. Extent of finish hardware required is indicated on drawings and in schedules.

C. Types of finish hardware required include the following:
Butt Hinges
Lock and latch sets
Door trim units

RELATED SECTIONS

A. Division 8 - Steel Door Frames.

B. Division 8 - Flush Wood Doors.

QUALITY ASSURANCE

A. Manufacturer: Obtain each type of hardware (latch and locksets, etc.) from a single manufacturer

B. Supplier: A recognized architectural finish hardware supplier, with warehousing facilities, who has
been furnishing hardware in the project's vicinity for a period of not less than 2 years, and who is, or
who employs an experienced Architectural Hardware Consultant who is available, at reasonable times
during the course of the work, for consultation about project's hardware requirements, to Owner,
Architect and Contractor.

C. This supplier shall be responsible to field check existing openings for proper application of sizes and
strikes for all openings.

REGULATORY REQUIREMENTS

A. Where indicated to comply with accessibility requirements, comply with Americans with Disabilities
Act (ADA), “Accessibilities Guidelines for Buildings and Facilities (ADAAG),” ANSI A117.1, FED-
STD-795, “Uniform Federal Accessibility Standards.”

SUBMITTALS

FINISH HARDWARE 08710-1
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1.7

A.

Product Data; Submit manufacturers technical product data for each item of hardware in accordance
with Division-1 section "Submittals". Include whatever information may be necessary to show
compliance with requirements, and include instructions for installation and for maintenance of
operating parts and finish.

Hardware Schedule: Submit final hardware schedule in a vertical format as recognized by the Door
and Hardware Institute (DHI). Horizontal schedule format will not be accepted. Coordinate hardware
with doors, frames and related work to ensure proper size, thickness, hand, function and finish of
hardware.

1. Final Hardware Schedule Content: Based on finish hardware indicated, organize hardware
schedule into "hardware sets" indicating complete designations of every item required for
each door or opening. Include the following information:

Type, style, function, size and finish of each hardware item.

Name and manufacturer of each item.

Fastenings and other pertinent information.

Index to include location of hardware set cross-referenced to indications on
drawings both on floor plans and in door and frame schedule.

Explanation of all abbreviations, symbols, codes, etc., contained in schedule.
Mounting locations for hardware.

Door and frame sizes and materials.

Keying information.

ao o

T o

Submittal Sequence: Submit schedule in accordance to Division 1, particularly where acceptance of
hardware schedule must precede fabrication of other work (e.g., hollow metal frames) which is critical
in the project construction schedule. Include with schedule the product data, samples, shop drawings
of other work affected by finish hardware, and other information essential to the coordinated review
of hardware schedule.

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

Samples if Requested: Prior to submittal of the final hardware schedule and prior to final ordering of
finish hardware, submit one sample of each type of exposed hardware unit, finish as required, and
tagged with full description for coordination with schedule. Return to project in time for installation.

Templates: Furnish hardware templates to each fabricator of doors, frames and other work to be
factory-prepared for the installation of hardware. Upon request, check shop drawings of such other
work, to confirm that adequate provisions are made for proper location and installation of hardware.

PRODUCT HANDLING

A.

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

Inventory hardware jointly with representatives of hardware supplier and hardware installer until each
is satisfied that count is correct.
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C. Deliver individually packaged hardware items at the proper times to the proper locations (shop or
project site) for installation.

D. Provide secure lock-up for hardware delivered to the project, but not yet installed. Control handling

and installation of hardware items which are not immediately replaceable, so that completion of the
work will not be delayed by hardware losses, both before and after installation.

PART 2—PRODUCTS
2.1 SCHEDULED HARDWARE
A. Requirements for design, grade, function, finish, size and other distinctive qualities of each type of

finish hardware is indicated in the Finish Hardware Data Sheet and Hardware Schedule at the end of
this section. Products are identified by using hardware designation numbers of the following.

B. Manufacturer's Product Designations:
Butt Hinges: Ives
Locksets: Match Existing
Kickplates: Ives
Floor/Wall Stops: Ives

2.2 MATERIALS AND FABRICATION
A. General:

1. Hand of door: Drawings show direction of slide, swing or hand of each door leaf. Furnish
each item of hardware for proper installation and operation of door movement as shown.

2. Manufacturer's Name Plate: Do not use manufacturer's products which have manufacturer's
name or trade name displayed in a visible location (omit removable nameplates), except in
conjunction with required UL labels and as otherwise acceptable to Architect.

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

4. Finish: All hardware finish shall match existing unless otherwise indicated. Closer bodies,
covers and arms shall be powder-coated finishes.

5. Lockset Design: Lever handle design shall match existing.

6. Fasteners: Provide hardware manufactured to conform to published templates, generally

prepared for machine screw installation. Do not provide hardware which has been prepared
for self-tapping sheet metal screws, except as specifically indicated.

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

8. Provide concealed fasteners for hardware units which are exposed when door is closed,
except to extent no standard units of type specified are available with concealed fasteners.
Do not use thru-bolts for installation where bolt head or nut on opposite face is exposed in
other work, except where it is not feasible to adequately reinforce the work. In such cases,
provide sleeves for each thru-bolt or use sex screw fasteners.
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9. Tools and Maintenance Instructions for Maintenance: Furnish a complete set of specialized
tools and maintenance instructions as needed for Owner's continued adjustment,
maintenance, and removal and replacement of finish hardware.

23 HINGES, BUTTS AND PIVOTS

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

B. Screws: Furnish Phillips flat-head or machine screws for installation of units, except furnish Phillips
flat-head or wood screws for installation of units into wood. Finish screw heads to match surface of
hinges or pivots.

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

1. Steel Hinges: Steel pins.

2. Non-ferrous Hinges: Stainless steel pins.

3. Out-swing Corridor Doors: Non-removable pins.

4. Interior Doors: Non-rising pins.

5. Tips: Flat button and matching plug, finished to match leaves.

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

B. Furnish hinges in sizes and types as required by architect’s details to achieve maximum degree of
opening.

E. Acceptable Manufacturers:

1. lves
2.  McKinney
3. Hager

24 LOCK CYLINDERS AND KEYING

A.

General: Supplier will meet with Owner to finalize keying requirements and obtain final instructions
in writing.

Review the keying system with the Owner and provide a master, grandmaster or great-grandmaster
integrated with Owner's existing system. If key pinning charts are required, owner to furnish charts to
hardware supplier.

Furnish temporary keyed cores for the construction period, and remove these when directed. The
construction cores remain property of the supplier and shall be returned to the supplier when they are
removed. Contractor shall install the permanent cores in the presence of the owner’s representative.
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D. Comply with Owner's instructions for masterkeying and, except as otherwise indicated, provide
individual change key for each lock which is not designated to be keyed alike with a group of related
locks.

E. Permanently inscribe each key and cylinder with Visual Key Control that identifies cylinder
manufacturer key symbol, and inscribe key with the notation "DO NOT DUPLICATE".

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

G. Key Quantity:

1.  Two extra blank for each lock.

L. Deliver keys to Owner's representative.
25 LOCKS, LATCHES AND BOLTS
A. Locks shall meet these certifications:
1. Cylindrical Locks - ANSI Al1562 Series 4000, Grade 1 Strength and Operational

requirements. Meets A117.1 Accessibility Codes. Latch bolts shall be steel with minimum
¥ throw, deadlocking on keyed and exterior functions.. Strikes: Provide manufacturer's
standard wrought box strike for each latch or lock bolt, with curved lip extended to protect
frame. Locksets to be tested to exceed 3,000,000 cycles. Lock case shall be steel. Lock shall
incorporate one piece spring cage and spindle. Provide 5/8" minimum throw of latch and
deadbolt used on pairs of doors. Provide Seven Year Warranty.

a. Sargent Ten Line
B. Lock Manufacturers:
I. Match existing
E. Provide dust-proof strikes for foot bolts, except where special threshold construction provides

non-recessed strike for bolt.

2.6 DOOR TRIM UNITS

A. Fasteners: Provide manufacturer's standard exposed fasteners for door trim units (kick plates, edge
trim, viewers, knockers, mail drops and similar units); either machine screws or self-tapping screws.

B. Fabricate edge trim of stainless steel, not more than 1/2" nor less than 1/16" smaller in length than
door dimension.

E. Metal Plates: Stainless steel, .050" (U.S. 18 ga.).

F. Acceptable Manufacturers:
1. Ives
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Rockwood
Quality

Lo

2.7 DOOR SILENCERS

All hollow metal frames shall have grey resilient type silencers. Quantity (3) on single doors and quantity (2)
on pairs of doors.

PART 3--EXECUTION

3.1 INSTALLATION

A.

L
[\

A

Hardware specified under this section for aluminum doors will be coordinated and delivered in a
timely manner to aluminum door manufacturer for installation on aluminum doors prior to delivery to
project. This coordination will not impede delivery of storefront or securing exterior of building
during construction.

Mount hardware units at heights indicated in "Recommended Locations for Builders Hardware for
Standard Steel Doors and Frames" by the Door and Hardware Institute, except as specifically
indicated or required to comply with governing regulations, and except as may be otherwise directed
by Architect.

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

Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate as
necessary for proper installation and operation.

Drill and countersink units which are not factory-prepared for anchorage fasteners. Space fasteners
and anchors in accordance with industry standards.

ADJUST AND CLEAN

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

Clean adjacent surfaces soiled by hardware installation.

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

Instruct Owner's Personnel in proper adjustment and maintenance of hardware and hardware finishes,
during the final adjustment of hardware.

1.3 HARDWARE SCHEDULE

HW SET: 01
3 EA HINGE
1 EA ENTRANCE LOCK
1 EA KICKPLATE
1 EA  WALLSTOP
3 EA SILENCER
HW SET: 02
3 EA HINGE
1 EA ENTRANCE LOCK
1 EA SURFACE CLOSER
1 EA KICKPLATE
1 EA WALLSTOP
3 EA SILENCER
FINISH HARDWARE

SBB14.5X4.5
10-28-10G05 LL
8400 10" X 2" LDW
WS401CCV

SR64

5BB14.5X 4.5
10-28-10G05 LL
4041 EDA X MC
8400 10" X 2" LDW
WS401CCV

SR64

639
612
612
612
GRY

639
612
690
612
612
GRY

08710-7
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SECTION 09255 - GYPSUM BOARD ASSEMBLIES

PART 1 - GENERAL

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Nonload-bearing steel framing members for gypsum board assemblies.
2. Gypsum board assemblies attached to steel framing.

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

1. Division 7 Section "Firestopping" for firestopping systems and fire-resistance-rated joint sealants.
Division 9 Section "Gypsum Board Shaft-Wall Assemblies" for framing, gypsum panels, and
other components forming shaft wall assemblies.

Division 9 Section "Gypsum Sheathing" for installations over steel framing.

[38]

(93]

DEFINITIONS

Gypsum Board Construction Terminology: Refer to ASTM C 11 and GA-505 for definitions of terms for
gypsum board assemblies not defined in this Section or in other referenced standards.

ASSEMBLY PERFORMANCE REQUIREMENTS

Sound Transmission Characteristics: For gypsum board assemblies with STC ratings, provide materials
and construction identical to those of assemblies whose STC ratings were determined according to

ASTM E 90 and classified according to ASTM E 413 by a qualified independent testing agency.

Fire Resistance: Provide gypsum board assemblies with fire-resistance ratings indicated.

SUBMITTALS

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

Product Data for each type of product specified.

Shop Drawings showing locations, fabrication, and installation of control and expansion joints including
plans, elevations, sections, details of components, and attachments to other units of Work.
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1.6

1.7

Product certificates signed by manufacturers of gypsum board assembly components certifying that their
products comply with specified requirements.

QUALITY ASSURANCE

Single-Source Responsibility for Steel Framing: Obtain steel framing members for gypsum board
assemblies from a single manufacturer, unless otherwise indicated.

Single-Source Responsibility for Panel Products: Obtain each type of gypsum board and other panel
products from a single manufacturer.

Single-Source Responsibility for Finishing Materials: Obtain finishing materials from either the same
manufacturer that supplies gypsum board and other panel products or from a manufacturer acceptable to
gypsum board manufacturer.

Fire-Test-Response Characteristics: Where fire-resistance-rated gypsum board assemblies are indicated,
provide gypsum board assemblies that comply with the following requirements:

1. Fire-Resistance Ratings: As indicated by GA File Numbers in GA-600 "Fire Resistance Design
Manual" or design designations in UL "Fire Resistance Directory” or in the listing of another
testing and inspecting agency acceptable to authorities having jurisdiction.

Gypsum board assemblies indicated are identical to assemblies tested for fire resistance according
to ASTM E 119 by an independent testing and inspecting agency acceptable to authorities having
jurisdiction.

Deflection and Firestop Track: Top runner provided in fire-resistance-rated assemblies indicated
is labeled and listed by UL, Warnock Hersey, or another testing and inspecting agency acceptable
to authorities having jurisdiction.

|88

L

DELIVERY, STORAGE, AND HANDLING

Deliver materials in original packages, containers, or bundles bearing brand name and identification of
manufacturer or supplier.

Store materials inside under cover and keep them dry and protected against damage from weather, direct
sunlight, surface contamination, corrosion, construction traffic, and other causes. Neatly stack gypsum
panels flat to prevent sagging.

PROJECT CONDITIONS

Environmental Conditions, General: Establish and maintain environmental conditions for applying and
finishing gypsum board to comply with ASTM C 840 requirements or gypsum board manufacturer's
recommendations, whichever are more stringent.

Room Temperatures: For nonadhesive attachment of gypsum board to framing, maintain not less than 40
deg F (4 deg C).

Ventilation: Ventilate building spaces as required to dry joint treatment materials. Avoid drafts during
hot, dry weather to prevent finishing materials from drying too rapidly.

PART 2 - PRODUCTS
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2

1

A.

MANUFACTURERS

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

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

1. Steel Framing and Furring:
a. Clark Steel Framing, Inc.
b. Consolidated Systems, Inc.
c. Dale Industries, Inc.
d. Dietrich Industries, Inc.
€. Marino/Ware (formerly Marino Industries Corp.).
f. National Gypsum Co.; Gold Bond Building Products Division.
g. Unimast, Inc.

2. Gypsum Board and Related Products:

Domtar Gypsum.

Georgia-Pacific Corp.

National Gypsum Co.; Gold Bond Building Products Division.
United States Gypsum Co.

o o

Available Products: Subject to compliance with requirements, products that may be incorporated in the
Work where proprietary gypsum wallboard is indicated include, but are not limited to, the following:

Products: Subject to compliance with requirements, provide one of the following products where
proprietary gypsum wallboard is indicated:

Gyprock Fireguard C Gypsum Board; Domtar Gypsum.

Firestop Type C; Georgia-Pacific Corp.

Fire-Shield G; National Gypsum Co.; Gold Bond Building Products Division.
SHEETROCK Brand Gypsum Panels, FIRECODE C Core; United States Gypsum Co.

W~

STEEL FRAMING COMPONENTS FOR SUSPENDED AND FURRED CEILINGS
General: Provide components complying with ASTM C 754 for conditions indicated.

Powder-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated,
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hangers
of type indicated, and with capability to sustain, without failure, a load equal to 10 times that imposed by
ceiling construction, as determined by testing according to ASTM E 1190 conducted by a qualified
independent testing agency.

Steel Studs for Furring Channels: ASTM C 645, with flange edges of studs bent back 90 degrees and
doubled over to form 3/16-inch- (5-mm-) wide minimum lip (return), and complying with the following
requirements for minimum thickness of base (uncoated) metal and for depth:

Thickness: 20 Ga.

Depth: 3-5/8 inches (92.1 mm), unless otherwise indicated.

Protective Coating: ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized coating.

[US T NG IS
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2.3

A.

STEEL FRAMING FOR WALLS, FLOORS AND PARTITIONS

General: Provide steel framing members complying with the following requirements:

1. Protective Coating: ASTM A 653, G 40 (ASTM A 653M, Z 90) hot-dip galvanized coating.

Steel Studs and Runners: ASTM C 645, with flange edges of studs bent back 90 degrees and doubled
over to form 3/16-inch- (5-mm-) wide minimum lip (return), and complying with the following
requirements for minimum thickness of base (uncoated) metal and for depth:

Thickness: 20 ga, unless indicated otherwise.

Depth: As indicated.
Type: As indicated.

L —

Deflection Track: Manufacturer's top runner complying with the requirements of ASTM C 645 and with
2-inch- (50.8-mm-) deep flanges.

Deflection and Firestop Track: Top runner designed to allow partition heads to expand and contract with
movement of structure above while maintaining continuity of the assembly. Comply with requirements
of ASTM C 645 except configuration, of thickness indicated for studs and width to accommodate depth
of studs indicated with flanges offset at midpoint to accommodate gypsum board thickness.

1. Offset Configuration: Shadow-line design with offset projecting out from depth of stud.
2. Available Product: Subject to compliance with requirements, a product that may be incorporated
in the Work includes, but is not limited to, "Fire Trak" manufactured by Fire Trak Corp.

Steel Rigid Furring Channels: ASTM C 645, hat shaped, depth and minimum thickness of base
(uncoated) metal as follows:

1. Thickness: 0.0329 inch (0.84 mm), unless otherwise indicated.

2. Depth: 7/8 inch (22.2 mm).

Steel Flat Strap and Backing Plate: Steel sheet for blocking and bracing complying with ASTM A 653
(ASTM A 653M) or ASTM A 568 (ASTM A 568M), length and width as indicated, and with a minimum
base metal (uncoated) thickness as follows:

1. Thickness: 0.0329 inch (0.84 mm) where indicated.

Fasteners for Metal Framing: Provide fasteners of type, material, size, corrosion resistance, holding
power, and other properties required to fasten steel framing and furring members securely to substrates
involved; complying with the recommendations of gypsum board manufacturers for applications
indicated.

GYPSUM BOARD PRODUCTS

General: Provide gypsum board of types indicated in maximum lengths available that will minimize end-
to-end butt joints in each area indicated to receive gypsum board application.

1. Widths: Provide gypsum board in widths of 48 inches (1219 mm).

Gypsum Wallboard: ASTM C 36 and as follows:
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1. Type: Type X where required for fire-resistance-rated assemblies and all other locations.

2. Type: Sag-resistant type for ceiling surfaces.

3. Type: Proprietary type as required for specific fire-resistance-rated assemblies.

4. Edges: Tapered and featured (rounded or beveled) for prefilling.Retain or revise default
requirement below.

5 Thickness: 5/8 inch (15.9 mm) where indicated.

TRIM ACCESSORIES

Accessories for Interior Installation: Cornerbead, edge trim, and control joints complying with
ASTM C 1047 and requirements indicated below:

1. Material: Formed metal or plastic, with metal complying with the following requirement:
a. Steel sheet zinc coated by hot-dip process or rolled zinc.

2. Shapes indicated below designations in ASTM C 1047:

a. Cornerbead on outside corners, unless otherwise indicated.

b. LC-bead with both face and back flanges; face flange formed to receive joint compound.
Use LC-beads for edge trim, unless otherwise indicated.

c. L-bead with face flange only; face flange formed to receive joint compound. Use L-bead
where indicated.

d. U-bead with face and back flanges; face flange formed to be left without application of
joint compound. Use U-bead where indicated.

e. One-piece control joint formed with V-shaped slot and removable strip covering slot
opening.

JOINT TREATMENT MATERIALS

General: Provide joint treatment materials complying with ASTM C 475 and the recommendations of
both the manufacturers of sheet products and of joint treatment materials for each application indicated.

Joint Tape for Gypsum Board: Paper reinforcing tape, unless otherwise indicated.
L. Use pressure-sensitive or staple-attached, open-weave, glass-fiber reinforcing tape with
compatible joint compound where recommended by manufacturer of gypsum board and joint

treatment materials for application indicated.

Drying-Type Joint Compounds for Gypsum Board: Factory-packaged vinyl-based products complying
with the following requirements for formulation and intended use.

1. Ready-Mixed Formulation: Factory-mixed product.
a. Taping compound formulated for embedding tape and for first coat over fasteners and face
flanges of trim accessories.
b. Topping compound formulated for fill (second) and finish (third) coats.
2. Job-Mixed Formulation: Powder product for mixing with water at Project site.
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a. Taping compound formulated for embedding tape and for first coat over fasteners and face
flanges of trim accessories.
b. Topping compound formulated for fill (second) and finish (third) coats.
ACOUSTICAL SEALANT

Acoustical Sealant for Exposed and Concealed Joints: Manufacturer's standard nonsag, paintable,
nonstaining latex sealant complying with ASTM C 834 and the following requirements:

1. Product is effective in reducing airborne sound transmission through perimeter joints and openings
in building construction as demonstrated by testing representative assemblies according to
ASTME 90.

Available Products:  Subject to compliance with requirements, acoustical sealants that may be
incorporated in the Work include, but are not limited to, the following:

Products: Subject to compliance with requirements, provide one of the following:
1. Acoustical Sealant for Exposed and Concealed Joints:

a. PL Acoustical Sealant; ChemRex, Inc.; Contech Brands.

b. AC-20 FTR Acoustical and Insulation Sealant; Pecora Corp.

c. SHEETROCK Acoustical Sealant; United States Gypsum Co.
MISCELLANEOUS MATERIALS

General:  Provide auxiliary materials for gypsum board construction that comply with referenced
standards and recommendations of gypsum board manufacturer.

Spot Grout: ASTM C 475, setting-type joint compound recommended for spot-grouting hollow metal
door frames.

Steel drill screws complying with ASTM C 1002 for the following applications:
1. Fastening gypsum board to steel members less than 0.033 inch (0.84 mm) thick.

Steel drill screws complying with ASTM C 954 for fastening gypsum board to steel members from 0.033
to 0.112 inch (0.84 to 2.84 mm) thick.

Asphalt-Saturated Organic Felt: ASTM D 226, Type I (No. 15 asphalt felt), nonperforated.

Sound-Attenuation Blankets: Unfaced mineral-fiber blanket insulation produced by combining mineral
fibers of type described below with thermosetting resins to comply with ASTM C 665 for Typel
(blankets without membrane facing).

1. Mineral-Fiber Type: Fibers manufactured from glass.

PART 3 - EXECUTION

GYPSUM BOARD ASSEMBLIES 09255 -6



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

-
J.

(U]

(U9

1

o

[5

A.

EXAMINATION

Examine substrates to which gypsum board assemblies attach or abut, installed hollow metal frames, cast-
in-anchors, and structural framing, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of assemblies specified in this Section.
Do not proceed with installation until unsatisfactory conditions have been corrected.

INSTALLING STEEL FRAMING, GENERAL

Steel Framing Installation Standard: Install steel framing to comply with ASTM C 754 and with
ASTM C 840 requirements that apply to framing installation.

Install supplementary framing, blocking, and bracing at terminations in gypsum board assemblies to
support furnishings, or similar construction. Comply with details indicated and with recommendations of
gypsum board manufacturer or, if none available, with United States Gypsum Co.'s "Gypsum
Construction Handbook."

[solate steel framing from building structure at locations indicated to prevent transfer of loading imposed
by structural movement. Comply with details shown on Drawings.

1. Where building structure abuts ceiling perimeter or penetrates ceiling.
2. Where partition framing and wall furring abut structure, except at floor.
a. Provide slip- or cushioned-type joints as detailed to attain lateral support and avoid axial
loading.
Install deflection track top runner to attain lateral support and avoid axial loading.
c. Install deflection and firestop track top runner at fire-resistance-rated assemblies where
indicated.

Do not bridge building control and expansion joints with steel framing or furring members.
Independently frame both sides of joints with framing or furring members as indicated.

INSTALLING STEEL FRAMING FOR WALLS AND PARTITIONS

Install runners (tracks) at floors, ceilings, and structural walls and columns where gypsum board stud
assemblies abut other construction.

Installation Tolerances: Install each steel framing and furring member so that fastening surfaces do not
vary more than 1/8 inch (3 mm) from the plane formed by the faces of adjacent framing,.

Extend partition framing full height to structural supports or substrates above suspended ceilings, except
where partitions are indicated to terminate at suspended ceilings. Continue framing over frames for doors
and openings and frame around ducts penetrating partitions above ceiling to provide support for gypsum
board.

1. Cut studs 1/2 inch (13 mm) short of full height to provide perimeter relief.

2. For STC-rated and fire-resistance-rated partitions that extend to the underside of floor/roof slabs
and decks or other continuous solid structural surfaces to obtain ratings, install framing around
structural and other members extending below floor/roof slabs and decks, as needed, to support
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gypsum board closures needed to make partitions continuous from floor to underside of solid

structure.
D. Terminate partition framing at suspended ceilings where indicated.
E. Install steel studs and furring in sizes and at spacings indicated.
1. Single-Layer Construction: Space studs 16 inches (406 mm) o.c., unless otherwise indicated.
F. Install steel studs so flanges point in the same direction and leading edge or end of each gypsum board

panel can be attached to open (unsupported) edges of stud flanges first.

G. Frame door openings to comply with GA-219, and with applicable published recommendations of
gypsum board manufacturer, unless otherwise indicated. Attach vertical studs at jambs with screws either
directly to frames or to jamb anchor clips on door frames; install runner track section (for cripple studs) at
head and secure to jamb studs.

1. Install 2 studs at each jamb, unless otherwise indicated.

2. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch (12.7-mm)
clearance from jamb stud to allow for installation of control joint.

3. Extend jamb studs through suspended ceilings and attach to underside of floor or roof structure
above.

H. Frame openings other than door openings to comply with details indicated or, if none indicated, as
required for door openings. Install framing below sills of openings to match framing required above door
heads.

3.4 APPLYING AND FINISHING GYPSUM BOARD, GENERAL

A. Gypsum Board Application and Finishing Standards: Install and finish gypsum panels to comply with
ASTM C 840 and GA-216.

B. Install sound-attenuation blankets, where indicated, prior to installing gypsum panels unless blankets are
readily installed after panels have been installed on one side.

C. Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid
abutting end joints in the central area of each ceiling. Stagger abutting end joints of adjacent panels not
less than one framing member.

D. Install gypsum panels with face side out. Do not install imperfect, damaged, or damp panels. Butt panels
together for a light contact at edges and ends with not more than 1/16 inch (1.5 mm) of open space
between panels. Do not force into place.

E. Locate both edge or end joints over supports, except in ceiling applications where intermediate supports
or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut
edges or ends. Stagger vertical joints on opposite sides of partitions. Avoid joints other than control
joints at corners of framed openings where possible.

F. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open
(unsupported) edges of stud flanges first.

G. Attach gypsum panels to framing provided at openings and cutouts.
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H. Cover both faces of steel stud partition framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases that are braced internally.

1. Except where concealed application is indicated or required for sound, fire, air, or smoke ratings,
coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.

2. Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect open concrete coffers, concrete joists, and other structural members
projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed
by coffers, joists, and other structural members; allow 1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide
joints to install sealant.

L. Isolate perimeter of nonload-bearing gypsum board partitions at structural abutments, except floors, as

detailed. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with
U-bead edge trim where edges of gypsum panels are exposed. Seal joints between edges and abutting
structural surfaces with acoustical sealant.

J. Where STC-rated gypsum board assemblies are indicated, seal construction at perimeters, behind control
and expansion joints, openings, and penetrations with a continuous bead of acoustical sealant including a
bead at both faces of the partitions. Comply with ASTM C 919 and manufacturer's recommendations for
location of edge trim and closing off sound-flanking paths around or through gypsum board assemblies,
including sealing partitions above acoustical ceilings.

K. Space fasteners in gypsum panels according to referenced gypsum board application and finishing
standard and manufacturer’s recommendations.

1. Space screws a maximum of 12 inches (304.8 mm) o.c. for vertical applications.

GYPSUM BOARD APPLICATION METHODS

(VS
w

A. Single-Layer Application: Install gypsum wallboard panels as follows:

1. On ceilings, apply gypsum panels prior to wall/partition board application to the greatest extent
possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing), unless parallel
application is required for fire-resistance-rated assemblies. Use maximum-length panels to
minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses of board.

B. Single-Layer Fastening Methods: Apply gypsum panels to supports as follows:

1. Fasten with screws.

3.6 INSTALLING TRIM ACCESSORIES
A. General: For trim accessories with back flanges, fasten to framing with the same fasteners used to fasten
gypsum board. Otherwise, fasten trim accessories according to accessory manufacturer's directions for

type, length, and spacing of fasteners.

B. Install cornerbead at external corners.
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C.

Install edge trim where edge of gypsum panels would otherwise be exposed. Provide edge trim type with
face flange formed to receive joint compound, except where other types are indicated.

1. Install LC-bead where gypsum panels are tightly abutted to other construction and back flange can
be attached to framing or supporting substrate.
2. Install L-bead where edge trim can only be installed after gypsum panels are installed.

FINISHING GYPSUM BOARD ASSEMBLIES

General: Treat gypsum board joints, interior angles, flanges of cornerbead, edge trim, control joints,
penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces
for decoration.

Prefill open joints, rounded or beveled edges, and damaged areas using setting-type joint compound.

Apply joint tape over gypsum board joints, except those with trim accessories having flanges not
requiring tape.

Apply joint tape over gypsum board joints and to flanges of trim accessories as recommended by trim
accessory manufacturer.

Levels of Gypsum Board Finish: Provide the following levels of gypsum board finish per GA-214.

1. Level 1 for ceiling plenum areas, concealed areas, and where indicated, unless a higher level of
finish is required for fire-resistance-rated assemblies and sound-rated assemblies.
2. Level 4 for gypsum board surfaces, unless otherwise indicated.

Use one of the following joint compound combinations as applicable to the finish levels specified:
Use the following joint compound combination as applicable to the finish levels specified:

1. Embedding and First Coat: Ready-mixed, drying-type, all-purpose or taping compound. Fill
(Second) Coat: Ready-mixed, drying-type, all-purpose or topping compound. Finish (Third)
Coat: Ready-mixed, drying-type, all-purpose or topping compound.

For Level 4 gypsum board finish, embed tape in joint compound and apply first, fill (second), and finish
(third) coats of joint compound over joints, angles, fastener heads, and accessories. Touch up and sand
between coats and after last coat as needed to produce a surface free of visual defects and ready for
decoration.

Where Level 1 gypsum board finish is indicated, embed tape in joint compound.

FIELD QUALITY CONTROL

Above-Ceiling Observation: Architect will conduct an above-ceiling observation prior to installation of
gypsum board ceilings and report any deficiencies in the Work observed. Do not proceed with
installation of gypsum board to ceiling support framing until deficiencies have been corrected.

1. Notify Architect one week in advance of the date and the time when the Project, or part of the
Project, will be ready for an above-ceiling observation.
2. Prior to notifying Architect, complete the following in areas to receive gypsum board ceilings:
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Installation of 80 percent of lighting fixtures, powered for operation.
Installation, insulation, and leak and pressure testing of water piping systems.
Installation of air duct systems.

Installation of air devices.

Installation of mechanical system control air tubing.

Installation of ceiling support framing.

e e o

39 CLEANING AND PROTECTION
A. Promptly remove any residual joint compound from adjacent surfaces.

B. Provide final protection and maintain conditions, in a manner acceptable to Installer, that ensure gypsum
board assemblies are without damage or deterioration at the time of Substantial Completion.

END OF SECTION 09255
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SECTION 09511 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS

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

SUMMARY

This Section includes ceilings consisting of acoustical panels and exposed suspension systems.

SUBMITTALS
Product Data: For each type of product specified.

Coordination Drawings: Drawn to scale and coordinating penetrations and ceiling-mounted items. Show
the following:

Ceiling suspension system members.

Method of attaching suspension system hangers to building structure.

Ceiling-mounted items including light fixtures; air outlets and inlets; speakers; sprinklers; and
special moldings at walls, column penetrations, and other junctures of acoustical ceilings with
adjoining construction.

L BN —

Samples for Initial Selection: Manufacturer's color charts consisting of actual acoustical panels or
sections of acoustical panels, suspension systems, and moldings showing the full range of colors,
textures, and patterns available for each type of ceiling assembly indicated.

Samples for Verification: Full-size units of each type of ceiling assembly indicated; in sets for each
color, texture, and pattern specified, showing the full range of variations expected in these characteristics.

6-inch- (150-mm-) square samples of each acoustical panel type, pattern, and color.

Full-size samples of each acoustical panel type, pattern, and color.

Set of 12-inch- (300-mm-) long samples of exposed suspension system members, including
moldings, for each color and system type required.

L N —

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

Product Test Reports: Indicate compliance of acoustical panel ceilings and components with
requirements based on comprehensive testing of current products.

Research/Evaluation Reports: Evidence of acoustical panel ceiling's and components' compliance with
building code in effect for Project, from a model code organization acceptable to authorities having
jurisdiction.
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1.4

1.6

1.7

A,

QUALITY ASSURANCE

Installer Qualifications: Engage an experienced installer who has completed acoustical panel ceilings
similar in material, design, and extent to that indicated for this Project and with a record of successful in-
service performance.

Source Limitations for Ceiling Units: Obtain each acoustical ceiling panel from one source with
resources to provide products of consistent quality in appearance and physical properties without delaying
the Work.

Source Limitations for Suspension System: Obtain each suspension system from one source with
resources to provide products of consistent quality in appearance and physical properties without delaying
the Work.

1. Obtain both acoustical ceiling panels and suspension system from the same manufacturer.

Fire-Test-Response Characteristics: Provide acoustical panel ceilings that comply with the following
requirements:

1. Fire-response tests were performed by UL, ITS/Warnock Hersey, or another independent testing
and inspecting agency that is acceptable to authorities having jurisdiction and that performs testing
and follow-up services.

2. Surface-burning characteristics of acoustical panels comply with ASTM E 1264 for Class A
materials as determined by testing identical products per ASTM E 84.

3. Fire-resistance-rated assemblies, which are indicated by design designations from UL's "Fire
Resistance Directory,” from ITS/Warnock Hersey's "Directory of Listed Products," or from the
listings of another testing and inspecting agency, are identical in materials and construction to
those tested per ASTM E 119.

4. Products are identified with appropriate markings of applicable testing and inspecting agency.

DELIVERY, STORAGE, AND HANDLING
Deliver acoustical panels and suspension system components to Project site in original, unopened
packages and store them in a fully enclosed space where they will be protected against damage from

moisture, direct sunlight, surface contamination, and other causes.

Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture
content.

Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

PROJECT CONDITIONS

Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and
weatherproof, wet-work in spaces is complete and dry, work above ceilings is complete, and ambient
temperature and humidity conditions are maintained at the levels indicated for Project when occupied for
its intended use.

COORDINATION
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1

.8

Coordinate layout and installation of acoustical panels and suspension system with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression
system, and partition assemblies.

EXTRA MATERIALS

Furnish extra materials described below that match products installed, are packaged with protective
covering for storage, and are identified with labels describing contents.

1. Acoustical Ceiling Units: Full-size units equal to 15.0 percent of amount installed.
2. Suspension System Components: Quantity of each exposed component equal to 15.0 percent of
amount installed.

PART 2 - PRODUCTS

]

|38
[39]

(98]

MANUFACTURERS

Products: Subject to compliance with requirements, provide one of the products indicated for each
designation in the Acoustical Panel Ceiling Schedule at the end of Part 3.

ACOUSTICAL PANELS, GENERAL

Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated that
comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light
reflectances, unless otherwise indicated.

1. Mounting Method for Measuring Noise Reduction Coefficient: Type E-400; plenum mounting in
which face of test specimen is 15-3/4 inches (400 mm) away from test surface per ASTM E 795.

Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each product type.

1. Where appearance characteristics of acoustical panels are indicated by referencing ASTM E 1264
pattern designations and not manufacturers' proprietary product designations, provide products
selected by Architect from each manufacturer's full range of products that comply with
requirements indicated for type, pattern, color, light reflectance, acoustical performance, edge
detail, and size.

Antimicrobial Treatment: Provide acoustical panels treated with manufacturer's standard antimicrobial
solution consisting of a synergistic blend of substituted ammonium salts of alkylated phosphoric acids
admixed with free alkylated phosphoric acid that inhibits fungus, mold, mildew, and gram-positive and
gram-negative bacteria.

Panel Characteristics: Comply with requirements indicated in the Acoustical Panel Ceiling Schedule at
the end of Part 3, including those referencing ASTM E 1264 classifications.

METAL SUSPENSION SYSTEMS, GENERAL
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A.

Metal Suspension System Standard: Provide manufacturer's standard direct-hung metal suspension
systems of types, structural classifications, and finishes indicated that comply with applicable
ASTM C 635 requirements.

Metal Suspension System Characteristics: Comply with requirements indicated in the Acoustical Panel
Ceiling Schedule at the end of Part 3.

Finishes and Colors, General: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products” for recommendations for applying and designating finishes. Provide manufacturer's
standard factory-applied finish for type of system indicated.

Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung,
unless otherwise indicated.

1. Postinstalled Fasteners: Fastener system of type suitable for application indicated, fabricated from
corrosion-resistant materials, with clips or other accessory devices for attaching hangers of type
indicated, and with capability to sustain, without failure, a load equal to 10 times that imposed by
ceiling construction, as determined by testing per ASTM E 1190, conducted by a qualified testing
and inspecting agency.

Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:

Zinc-Coated Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
Nickel-Copper-Alloy Wire: ASTM B 164, nickel-copper-alloy UNS No. N04400.

Size: Select wire diameter so its stress at three times hanger design load (ASTM C 635, Table 1,
Direct Hung) will be less than yield stress of wire, but provide not less than 0.106-inch- (2.69-
mm-) diameter wire.

LN —

Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint.
Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint.

Angle Hangers: Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- (1-mm-)
thick, galvanized steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating designation;
with bolted connections and 5/16-inch- (8-mm-) diameter bolts.

Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not indicated, manufacturer's
standard moldings for edges and penetrations that fit acoustical panel edge details and suspension systems
indicated; formed from sheet metal of same material and finish as that used for exposed flanges of
suspension system runners.

1. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same
depth and width as that formed between edge of panel and flange at exposed suspension member.

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit
penetration exactly.

3. For narrow-face suspension systems, provide suspension system and manufacturer's standard edge

moldings that match width and configuration of exposed runners.

ACOUSTICAL SEALANT

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

nonstaining, gunnable, synthetic-rubber sealant recommended for sealing interior concealed joints to
reduce airborne sound transmission.

C. Products: Subject to compliance with requirements, provide one of the following:
1. Acoustical Sealant for Exposed and Concealed Joints:
a. PL Acoustical Sealant; Chemrex, Inc., Contech Brands.

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

PART 3 - EXECUTION

L

EXAMINATION
A. Examine substrates and structural framing to which acoustical panel ceilings attach or abut, with Installer
present, for compliance with requirements specified in this and other Sections that affect ceiling

installation and anchorage, and other conditions affecting performance of acoustical panel ceilings.

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

L
o

PREPARATION

A. Coordination:  Furnish layouts for cast-in-place anchors, clips, and other ceiling anchors whose
installation is specified in other Sections.

1. Furnish cast-in-place anchors and similar devices to other trades for installation well in advance of
time needed for coordinating other work.

B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite
edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply with layout shown
on reflected ceiling plans.

INSTALLATION

[
o

A. General:  Install acoustical panel ceilings to comply with publications referenced below per
manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."

1. Standard for Ceiling Suspension System Installations: Comply with ASTM C 636.

2. Standard for Ceiling Suspension Systems Requiring Seismic Restraint:  Comply with
ASTM E 580.

3. CISCA's Guidelines for Systems Requiring Seismic Restraint: Comply with CISCA's "Guidelines
for Seismic Restraint of Direct-Hung Suspended Ceiling Assemblies--Seismic Zones 3 & 4."

4, U.B.C.'s "Metal Suspension Systems for Acoustical Tile and for Lay-in Panel Ceilings": U.B.C.
Standard 25-2.
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B. Suspend ceiling hangers from building's structural members and as follows:

1.

N

(U]

oo

Install hangers plumb and free from contact with insulation or other objects within ceiling plenum
that are not part of supporting structure or of ceiling suspension system.

Splay hangers only where required to miss obstructions; offset resulting horizontal forces by
bracing, countersplaying, or other equally effective means.

Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to miss
obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally
effective means.

Where width of ducts and other construction within ceiling plenum produces hanger spacings that
interfere with location of hangers at spacings required to support standard suspension system
members, install supplemental suspension members and hangers in form of trapezes or equivalent
devices. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards and publications.

Secure wire hangers to ceiling suspension members and to supports above with a minimum of
three tight turns. Connect hangers directly either to structures or to inserts, eye screws, or other
devices that are secure; that are appropriate for substrate; and that will not deteriorate or otherwise
fail due to age, corrosion, or elevated temperatures.

Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members,
by attaching to inserts, eye screws, or other devices that are secure and appropriate for both
structure to which hangers are attached and type of hanger involved. Install hangers in a manner
that will not cause them to deteriorate or fail due to age, corrosion, or elevated temperatures.

Do not support ceilings directly from permanent metal forms or floor deck.

Do not attach hangers to steel roof deck. Attach hangers to structural members.

Space hangers not more than 48 inches (1200 mm) o.c. along each member supported directly
from hangers, unless otherwise indicated; and provide hangers not more than 8 inches (200 mm)
from ends of each member.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.
Suspend bracing from building's structural members as required for hangers, without attaching to
permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into concrete with cast-in-
place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where
necessary to conceal edges of acoustical panels.

L.

Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings
before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. and not
more than 3 inches (75 mm) from ends, leveling with ceiling suspension system to a tolerance of
1/8 inch in 12 feet (3 mm in 3.6 m). Miter corners accurately and connect securely.
3. Do not use exposed fasteners, including pop rivets, on moldings and trim.
E. Install suspension system runners so they are square and securely interlocked with one another. Remove

and replace dented, bent, or kinked members.

F. Install acoustical panels with undamaged edges and fitted accurately into suspension system runners and
edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.

1.

Arrange directionally patterned acoustical panels as follows:

a. As indicated on reflected ceiling plans.

ACOUSTICAL PANEL CEILINGS 09511-6



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

2. Paint cut panel edges remaining exposed after installation; match color of exposed panel surfaces
using coating recommended in writing for this purpose by acoustical panel manufacturer.

3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-
rated assembly.

34 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension
system members. Comply with manufacturer's written instructions for cleaning and touchup of minor
finish damage. Remove and replace ceiling components that cannot be successfully cleaned and repaired
to permanently eliminate evidence of damage.

3.5 ACOUSTICAL PANEL CEILING SCHEDULE
A. Cast Mineral-Base Acoustical Panels for Acoustical Panel Ceiling:
Products:
a. Manufacturer:  USG - Radar
b. Tile:  24” x 48” Rectangular lay-in
c. Grid:  Square Lay-In for 15/16” Exposed Tee System
END OF SECTION 09511
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SECTION 09653 - RESILIENT WALL BASE AND ACCESSORIES

PART | - GENERAL

1.1

1.4

1.5

A.

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Resilient wall base.

SUBMITTALS
Product Data: For each type of product specified.

Samples for Initial Selection: Manufacturer's standard sample sets consisting of sections of
units showing the full range of colors and patterns available for each type of product indicated.

QUALITY ASSURANCE

Installer Qualifications: Engage an experienced installer to perform work of this Section who
has specialized in installing resilient products similar to those required for this Project and with
a record of successful in-service performance.

Source Limitations: Obtain each type and color of product specified from one source with
resources to provide products of consistent quality in appearance and physical properties
without delaying the Work.

Fire-Test-Response Characteristics: Provide products with the following fire-test-response
characteristics as determined by testing identical products per test method indicated below by a
testing and inspecting agency acceptable to authorities having jurisdiction.

1. Critical Radiant Flux: 0.45 W/sq. cm or greater when tested per ASTM E 648.

2. Smoke Density: Maximum specific optical density of 450 or less when tested per
ASTME 662.

DELIVERY, STORAGE, AND HANDLING
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1.6

1.7

A.

B.

C.

A.

B.

C.

D.

A

Deliver products to Project site in manufacturer's original, unopened cartons and containers,
each bearing names of product and manufacturer, Project identification, and shipping and
handling instructions.

Store products in dry spaces protected from the weather, with ambient temperatures maintained
between 50 and 90 deg F (10 and 32 deg C).

Move products into spaces where they will be installed at least 48 hours before installation,
unless longer conditioning period is recommended in writing by manufacturer.

PROJECT CONDITIONS

Maintain a temperature of not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C) in
spaces to receive resilient products for at least 48 hours before installation, during installation,
and for at least 48 hours after installation, unless manufacturer's written recommendations
specify longer time periods. After postinstallation period, maintain a temperature of not less
than 55 deg F (13 deg C) or more than 95 deg F (35 deg C).

Do not install products until they are at the same temperature as the space where they are to be
installed.

For resilient products installed on traffic surfaces, close spaces to traffic during installation and
for time period after installation recommended in writing by manufacturer.

Coordinate resilient product installation with other construction to minimize possibility of
damage and soiling during remainder of construction period. Install resilient products after
other finishing operations, including painting, have been completed.

EXTRA MATERIALS

Furnish extra materials described below that match products installed, are packaged with
protective covering for storage, and are identified with labels describing contents.

1. Furnish not less than 10 linear feet (3 linear m) for each 500 linear feet (150 linear m) or
fraction thereof, of each different type, color, pattern, and size of resilient product
installed.

2. Deliver extra materials to Owner.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Available Products:  Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, those indicated in the Resilient Wall
Base and Accessory Schedule at the end of Part 3.
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B.

22

A.

2.3

A.

24

A.

B.

Products: Subject to compliance with requirements, provide one of the products indicated for
each designation in the Resilient Wall Base and Accessory Schedule at the end of Part 3.

RESILIENT WALL BASE

Rubber Wall Base: Products complying with resilient wall base and accessories section 3.5 of
this specification section.

RESILIENT ACCESSORIES

Rubber Accessories: Products complying with requirements specified in the Resilient Wall
Base and Accessory Schedule.

INSTALLATION ACCESSORIES

Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based
formulation provided or approved by resilient product manufacturer for applications indicated.

Adhesives: Water-resistant type recommended by manufacturer to suit resilient products and
substrate conditions indicated.

PART 3 - EXECUTION

3.1

A.

32

A.

B.

C.

EXAMINATION

Examine substrates, areas, and conditions where installation of resilient products will occur,
with Installer present, for compliance with manufacturer's requirements, including those for
maximum moisture content. Verify that substrates and conditions are satisfactory for resilient
product installation and comply with requirements specified. Do not proceed with installation
until unsatisfactory conditions have been corrected.

PREPARATION

General: Comply with manufacturer's written installation instructions for preparing substrates
indicated to receive resilient products.

Use trowelable leveling and patching compounds, according to manufacturer's written
instructions, to fill cracks, holes, and depressions in substrates.

Remove coatings, including curing compounds, and other substances that are incompatible with
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended
by manufacturer. Do not use solvents.
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D. Broom and vacuum clean substrates to be covered immediately before installing resilient

products. After cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.
Do not proceed with installation until unsatisfactory conditions have been corrected.

3.3 INSTALLATION
A.  General: Install resilient products according to manufacturer's written installation instructions.

B. Apply resilient wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and
other permanent fixtures in rooms and areas where base is required.

1. Install wall base in lengths as long as practicable without gaps at seams and with tops of
adjacent pieces aligned.
2. Tightly adhere wall base to substrate throughout length of each piece, with base in

continuous contact with horizontal and vertical substrates.

Do not stretch base during installation.

4. Form outside corners on job, from straight pieces of maximum lengths possible, without
whitening at bends. Shave back of base at points where bends occur and remove strips
perpendicular to length of base that are only deep enough to produce a snug fit without
removing more than half the wall base thickness.

5. Form inside corners on job, from straight pieces of maximum lengths possible, by cutting
an inverted V-shaped notch in toe of wall base at the point where corner is formed.
Shave back of base where necessary to produce a snug fit to substrate.

(8

C.  Place resilient products so they are butted to adjacent materials and bond to substrates with
adhesive. Install reducer strips at edges of flooring that would otherwise be exposed.

3.4 CLEANING AND PROTECTING

A.  Perform the following operations immediately after installing resilient products:

1. Remove adhesive and other surface blemishes using cleaner recommended by resilient
product manufacturers.

2. Sweep or vacuum horizontal surfaces thoroughly.

3. Do not wash resilient products until after time period recommended by resilient product
manufacturer.

4. Damp-mop or sponge resilient products to remove marks and soil.

B.  Protect resilient products against mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during the remainder of construction
period. Use protection methods indicated or recommended in writing by resilient product

manufacturer.

1. Apply protective floor polish to vinyl resilient products installed on floors and stairs that
are free from soil, visible adhesive, and surface blemishes, if recommended by
manufacturer.

a. Use commercially available product acceptable to resilient product manufacturer.
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b. Coordinate selection of floor polish with Owner's maintenance service.

2. Cover resilient products installed on floors and stairs with undyed, untreated building
paper until inspection for Substantial Completion.

C.  Clean resilient products not more than 4 days before dates scheduled for inspections intended to
establish date of Substantial Completion in each area of Project. Clean products according to
manufacturer's written recommendations.

1. Before cleaning, strip protective floor polish that was applied to vinyl products on floors
and stairs after completing installation only if required to restore polish finish and if
recommended by resilient product manufacturer.

2. After cleaning, reapply polish on vinyl products on floors to restore protective floor finish
according to resilient product manufacturer's written recommendations. Coordinate with
Owner's maintenance program.

3.5 RESILIENT WALL BASE AND ACCESSORY SCHEDULE

A.  Rubber Wall Base: Where designated, provide rubber wall base complying with the following:
1. Color and Pattern: Roppe 700 series or approved equal by others, color as selected by

project manager to match existing building color.

2. Style: 4” straight edge at casework locations

END OF SECTION 09653
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SECTION 09680 - CARPET

1.1 GENERAL

A. Submittals: As follows:

1. Product Data for each type of product indicated.

2. Samples for each product required.

3. Product schedule using same room and product designations indicated on Drawings and in
schedules.

4. Maintenance data for carpet to include in maintenance manuals specified in Division 1.

B. Extra Materials: Furnish 15 percent of amount installed, but not less than 10 sq. yd. (8.3 sq. m).

1.2 PRODUCTS

A. Carpet Type 1 : Interface, Entropy, Variations

1. Color and Pattern: As selected by Project manager
Style: #14648
Carpet Type: Tile
Flaming Mode: (ASTM E-648):
Smoke Density: ASTM E 662 — Less than 450
Warranty: As per State Requirements

B. Carpet Type II : Interface, Wind, Valley

1. Color and Pattern: As selected by Project manager
Style: #16668
Carpet Type: Tile
Flaming Mode: (ASTM E-648):
Smoke Density: ASTM E 662 — Less than 450
Warranty: As per State Requirements
1.3 EXECUTION
A. Examine substrates, areas, and conditions for compliance with requirements for maximum moisture

content, alkalinity range, installation tolerances, and other conditions affecting carpet performance.
Verify that substrates and conditions are satisfactory for carpet installation and comply with requirements
specified.

1. Concrete Subfloors: Verify that concrete slabs comply with ASTM F 710 and slabs are dry and
free of curing compounds, sealers, hardeners, and other materials that may interfere with adhesive
bond. Determine adhesion and dryness characteristics by performing bond and moisture tests
recommended by carpet manufacturer
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B. Preparation: Comply with CRI 104, Section 6.2, "Site Conditions; Floor Preparation,” and carpet
manufacturer's written installation instructions for preparing substrates indicated to receive carpet
installation.

C. Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill
cracks, holes, and depressions in substrates.

D. Remove coatings, including curing compounds, and other substances that are incompatible with
adhesives and that contain soap, wax, oil, or silicone, without using solvents.

E. Comply with carpet manufacturer's written recommendations for seam locations and direction of carpet;
maintain uniformity of carpet direction and lay of pile. At doorways, center seams under the door in
closed position.

F. Cut and fit carpet to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including
cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal cut edges as recommended by
carpet manufacturer.

G. Extend carpet into toe spaces, door reveals, closets, open-bottomed obstructions, removable flanges,
alcoves, and similar openings.

H. Install pattern as per manufactures recommendations

L. Perform the following operations immediately after installing carpet:

l. Remove excess adhesive, seam sealer, and other surface blemishes using cleaner recommended by
carpet manufacturer.
2. Remove yarns that protrude from carpet surface.
3. Vacuum carpet using commercial machine with face-beater element.
J. Protect installed carpet to comply with CRI 104, Section 15, "Protection of Indoor Installations."”
END OF SECTION 09680
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SECTION 09900 - PAINTING

PART 1 - GENERAL

RELATED DOCUMENTS

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

SUMMARY

This Section includes surface preparation and field painting of the following:
1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop
priming and surface treatment specified in other Sections.

Paint exposed surfaces, except where the paint schedules indicate that a surface or material is not to be
painted or is to remain natural. If the paint schedules do not specifically mention an item or a surface,
paint the item or surface the same as similar adjacent materials or surfaces whether or not schedules
indicate colors. If the schedules do not indicate color or finish, the Architect will select from standard
colors and finishes available.

1. Painting includes field painting of exposed bare and covered pipes and ducts (including color
coding), hangers, exposed steel and iron work, and primed metal surfaces of mechanical and

electrical equipment.

Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.

1. Prefinished items include the following factory-finished components:
a. Finished mechanical and electrical equipment.
b. Light fixtures.
c. Distribution cabinets.
d. Aluminum window frames and doors

!\)

Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:

a. Foundation spaces.
b. Furred areas.

c. Ceiling plenums.
d. Utility tunnels.

e. Pipe spaces.

f. Duct shafts.

(9%

Finished metal surfaces include the following:

a. Anodized aluminum.
b. Stainless steel.

c. Chromium plate.

d. Copper.
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e. Bronze and brass.
4. Operating parts include moving parts of operating equipment and the following:
a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.
3. Labels: Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM), or other code-
required labels or equipment name, identification, performance rating, or nomenclature plates.
D. Related Sections include the following:
1. Division 8 Section "Steel Doors and Frames" for shop priming steel doors and frames.
2. Division 9 Section "Gypsum Board Assemblies" for surface preparation for gypsum board.
1.3 DEFINITIONS

A. General: Standard coating terms defined in ASTM D 16 apply to this Section.

1.

Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-
degree meter.

2. Eggshell refers to low-sheen finish with a gloss range between 5 and 20 when measured at a 60-
degree meter.

3. Satin refers to low-sheen finish with a gloss range between 15 and 35 when measured at a 60-
degree meter.

4, Semigloss refers to medium-sheen finish with a gloss range between 30 and 65 when measured at
a 60-degree meter.

5. Full gloss refers to high-sheen finish with a gloss range more than 65 when measured at a 60-
degree meter.

1.4 SUBMITTALS
A. Product Data: For each paint system specified. Include block fillers and primers.

1. Material List: Provide an inclusive list of required coating materials. Indicate each material and
cross-reference specific coating, finish system, and application. Identify each material by
manufacturer's catalog number and general classification.

2. Manufacturer's Information:  Provide manufacturer's technical information, including label
analysis and instructions for handling, storing, and applying each coating material proposed for
use.

3. Certification by the manufacturer that products supplied comply with local regulations controlling
use of volatile organic compounds (VOCs).

B. Samples for Initial Selection: Manufacturer's color charts showing the full range of colors available for

each type of finish-coat material indicated.

1.

After color selection, the Architect will furnish color chips for surfaces to be coated.

C. Samples for Verification: Of each color and material to be applied, with texture to simulate actual
conditions, on representative Samples of the actual substrate.

PAINTING
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1.6

1.7

1. Provide stepped Samples, defining each separate coat, including block fillers and primers. Use
representative colors when preparing Samples for review. Resubmit until required sheen, color,
and texture are achieved.

Provide a list of materials and applications for each coat of each sample. Label each sample for
location and application.

Submit Samples on the following substrates for the Architect's review of color and texture only:

a. Stained or Natural Wood: Provide two 4-by-8-inch (100-by-200-mm) samples of natural-

or stained-wood finish on actual wood surfaces.

o

(U8 )

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

QUALITY ASSURANCE

Applicator Qualifications: Engage an experienced applicator who has completed painting system
applications similar in material and extent to that indicated for this Project with a record of successful in-
service performance.

Source Limitations: Obtain block fillers, primers, and undercoat materials for each coating system from
the same manufacturer as the finish coats.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to the Project Site in manufacturer's original, unopened packages and containers bearing
manufacturer's name and label, and the following information:

Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

Color name and number.

VOC content.

O 3 O\ L B L)

Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient
temperature of 45 deg F (7 deg C). Maintain containers used in storage in a clean condition, free of
foreign materials and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily.
Take necessary measures to ensure that workers and work areas are protected from fire and health
hazards resulting from handling, mixing, and application.

PROJECT CONDITIONS

Apply water-based paints only when the temperature of surfaces to be painted and surrounding air
temperatures are between 50 and 90 deg F (10 and 32 deg C).

Apply solvent-thinned paints only when the temperature of surfaces to be painted and surrounding air
temperatures are between 45 and 95 deg F (7.2 and 35 deg C).
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C.

Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 percent; or at
temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.

1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed
and heated within temperature limits specified by manufacturer during application and drying
periods.

PART 2 - PRODUCTS

[
—

o
(38}

MANUFACTURERS

Manufacturers Names: The following manufacturers are referred to in the paint schedules by use of
shortened versions of their names, which are shown in parentheses:

Devoe & Raynolds Co. (Devoe).
Fuller-O'Brien Paints (Fuller).
Glidden Co. (The) (Glidden).
Benjamin Moore & Co. (Moore).
PPG Industries, Inc. (PPG).
Pratt & Lambert, Inc. (P & L).
Sherwin-Williams Co. (S-W).
Kwal-Howells

Others as pre-approved.

00N LW

PAINT MATERIALS, GENERAL

Material Compatibility: Provide block fillers, primers, undercoats, and finish-coat materials that are
compatible with one another and the substrates indicated under conditions of service and application, as
demonstrated by manufacturer based on testing and field experience.

Material Quality: Provide manufacturer's best-quality paint material of the various coating types
specified. Paint-material containers not displaying manufacturer's product identification will not be
acceptable.

1. Proprietary Names: Use of manufacturer's proprietary product names to designate colors or
materials is not intended to imply that products named are required to be used to the exclusion of
equivalent products of other manufacturers. Furnish manufacturer's material data and certificates
of performance for proposed substitutions.

PART 3 - EXECUTION

(99
—_

EXAMINATION

Examine substrates, areas, and conditions, with the Applicator present, under which painting will be
performed for compliance with paint application requirements.

1. Do not begin to apply paint until unsatisfactory conditions have been corrected and surfaces
receiving paint are thoroughly dry.
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2. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within
a particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of
the total system for various substrates. On request, furnish information on characteristics of finish
materials to ensure use of compatible primers.

PREPARATION

General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and
similar items already installed that are not to be painted. If removal is impractical or impossible because
of the size or weight of the item, provide surface-applied protection before surface preparation and

painting.

1. After completing painting operations in each space or area, reinstall items removed using workers
skilled in the trades involved.

Cleaning: Before applying paint or other surface treatments, clean the substrates of substances that could
impair the bond of the various coatings. Remove oil and grease before cleaning,

1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not
fall on wet, newly painted surfaces.

Surface Preparation: Clean and prepare surfaces to be painted according to manufacturer's written
instructions for each particular substrate condition and as specified.

1. Provide barrier coats over incompatible primers or remove and reprime.

o

Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop coated;
remove oil, grease, dirt, loose mill scale, and other foreign substances. Use solvent or mechanical
cleaning methods that comply with the Steel Structures Painting Council's (SSPC)

recommendations.

a. Blast steel surfaces clean as recommended by paint system manufacturer and according to
requirements of SSPC-SP 10.

b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before
priming.

c. Touch up bare areas and shop-applied prime coats that have been damaged. Wire-brush,

clean with solvents recommended by paint manufacturer, and touch up with the same
primer as the shop coat.

Galvanized Surfaces: Clean galvanized surfaces with nonpetroleum-based solvents so surface is
free of oil and surface contaminants. Remove pretreatment from galvanized sheet metal fabricated
from coil stock by mechanical methods.

(93]

Materials Preparation: Mix and prepare paint materials according to manufacturer's written instructions.

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign
materials and residue.

Stir material before application to produce a mixture of uniform density. Stir as required during
application. Do not stir surface film into material. If necessary, remove surface film and strain
material before using.

Use only thinners approved by paint manufacturer and only within recommended limits.

]

(93]
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E.

Tinting: Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of
the same material are applied. Tint undercoats to match the color of the finish coat, but provide sufficient
differences in shade of undercoats to distinguish each separate coat.

APPLICATION

General: Apply paint according to manufacturer's written instructions. Use applicators and techniques

best suited for substrate and type of material being applied.

1. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to
formation of a durable paint film.

2. Provide finish coats that are compatible with primers used.

3. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector
covers, covers for finned-tube radiation, grilles, and similar components are in place. Extend
coatings in these areas, as required, to maintain the system integrity and provide desired
protection.

4. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.
Before the final installation of equipment, paint surfaces behind permanently fixed equipment or
furniture with prime coat only.

5. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers
or grilles.

6. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.

7. Sand lightly between each succeeding enamel or varnish coat.

Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise
prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.

I. The number of coats and the film thickness required are the same regardless of application
method. Do not apply succeeding coats until the previous coat has cured as recommended by the
manufacturer.  If sanding is required to produce a smooth, even surface according to
manufacturer's written instructions, sand between applications.

Omit primer on metal surfaces that have been shop primed and touchup painted.

If undercoats, stains, or other conditions show through final coat of paint, apply additional coats

until paint film is of uniform finish, color, and appearance. Give special attention to ensure edges,

corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to that of
flat surfaces.

4. Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces
until paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb
pressure, and where application of another coat of paint does not cause the undercoat to lift or lose
adhesion.

LN

Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators according
to manufacturer's written instructions.

1. Brushes: Use brushes best suited for the type of material applied. Use brush of appropriate size
for the surface or item being painted.

Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by the
manufacturer for the material and texture required.

Spray Equipment: Use airless spray equipment with orifice size as recommended by the
manufacturer for the material and texture required.

]

(98]

Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's recommended
spreading rate. Provide the total dry film thickness of the entire system as recommended by the
manufacturer.
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3.5

E.

Mechanical and Electrical Work: Painting of mechanical and electrical work is limited to items exposed
in equipment rooms and in occupied spaces.

finish coats, apply a prime coat of material, as recommended by the manufacturer, to material that is
required to be painted or finished and that has not been prime coated by others. Recoat primed and sealed
surfaces where evidence of suction spots or unsealed areas in first coat appears, to ensure a finish coat
with no burn through or other defects due to insufficient sealing.

Transparent (Clear) Finishes: Use multiple coats to produce a glass-smooth surface film of even luster.
Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, nail holes, or
other surface imperfections.

1. Provide satin finish for final coats.

Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or
repaint work not complying with requirements.

FIELD QUALITY CONTROL

The Owner reserves the right to invoke the following test procedure at any time and as often as the Owner
deems necessary during the period when paint is being applied:

1. The Owner will engage the services of an independent testing agency to sample the paint material
being used. Samples of material delivered to the Project will be taken, identified, sealed, and
certified in the presence of the Contractor.

2. The testing agency will perform appropriate tests for the following characteristics as required by
the Owner:

a. Quantitative material analysis.
b. Abrasion resistance.

c. Apparent reflectivity.

d. Flexibility.

e. Washability.

f. Absorption.

g. Accelerated weathering.

h. Dry opacity.

i Accelerated yellowness.

j- Recoating.

k. Skinning.

1. Color retention.

m. Alkali and mildew resistance.

3. The Owner may direct the Contractor to stop painting if test results show material being used does
not comply with specified requirements. The Contractor shall remove noncomplying paint from
the site, pay for testing, and repaint surfaces previously coated with the rejected paint. If
necessary, the Contractor may be required to remove rejected paint from previously painted
surfaces if, on repainting with specified paint, the 2 coatings are incompatible.

CLEANING

Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint
materials from the site.

PAINTING 09900 - 7



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

J.

1. After completing painting, clean glass and paint-spattered surfaces. Remove spattered paint by
washing and scraping. Be careful not to scratch or damage adjacent finished surfaces.

PROTECTION

Protect work of other trades, whether being painted or not, against damage by painting. Correct damage
by cleaning, repairing or replacing, and repainting.

Provide "Wet Paint” signs to protect newly painted finishes. Remove temporary protective wrappings
provided by others to protect their work after completing painting operations.

1. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces. Comply with procedures specified in PDCA P1.

INTERIOR PAINT SCHEDULE

Gypsum Board: Provide the following finish systems over interior gypsum board surfaces where
designated by architect:

1. Low-Luster, Acrylic-Enamel Finish: 2 finish coats over a primer.

a. Primer: Latex-based, interior primer applied at spreading rate recommended by the
manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 mm).

1) Devoe: 50801 Wonder-Tones Interior Vinyl Latex Primer-Sealer.
2) Fuller: 220-20 Pro-Tech Interior Latex Wall Primer and Sealer.

3) Glidden: 5111 Spred Ultra Latex Primer-Sealer.

4) Moore: Regal First Coat Interior Latex Primer & Underbody #216.
5) PPG: 17-10 Quick-Drying Interior Latex Primer-Sealer.

6) P & L: Z/F 1004 Suprime "4" Interior Latex Wall Primer.

7 Kwal-Howells: 0880 Latex Sealer

b. First and Second Coats: Low-luster (eggshell or satin), acrylic-latex, interior enamel
applied at spreading rate recommended by the manufacturer to achieve a total dry film
thickness of not less than 2.8 mils (0.071 mm).

1) Devoe: 34XX Wonder-Tones Interior Latex Eggshell Enamel.

2) Fuller: 212-XX AA Enamel Acrylic Latex Eggshell Enamel.

3) Glidden: 4100 Series Spred Ultra Eggshell Latex Wall & Trim Paint.
4) Moore: Moore's Regal AquaVelvet #319.

5) PPG: 89 Line Manor Hall Eggshell Latex Wall and Trim Enamel.

6) P & L: Z/F 4000 Series Accolade Interior Velvet.

7 Kwal-Howells: 1902 Latex Low Sheen Enamel

2. Semigloss, Acrylic-Enamel Finish: 2 finish coats over a primer.

a. Primer: Latex-based, interior primer applied at spreading rate recommended by the
manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 mm).

1) Devoe: 50801 Wonder-Tones Interior Viny! Latex Primer-Sealer.
2) Fuller: 220-20 Pro-Tech Latex Wall Primer Sealer, White.
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3) Glidden: 5111 Spred Ultra Latex Primer-Sealer.

4) Moore: Regal First Coat Interior Latex Primer & Underbody #216.

5) PPG: 17-10 Quick-Drying Interior Latex Primer-Sealer.

6) P & L: Z/F 1001 Suprime "1" 100 Percent Acrylic Multi-Purpose Primer.
7 Kwal-Howells: 0880 Latex Sealer

b. First and Second Coats: Semigloss, acrylic-latex, interior enamel applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 2.6
mils (0.066 mm).

1) Devoe: 39XX Wonder-Tones Semi-Gloss Interior Latex Enamel.

2) Fuller: 214-XX AA Enamel Interior Acrylic Latex Semi-Gloss Enamel.

3) Glidden: 8200 Series Spred Ultra Latex Semi-Gloss Enamel.

4 Moore: Moore's Regal AquaGlo Vinyl-Acrylic Latex Enamel #333.

5) PPG: 88-110 Satinhide Interior Enamel Wall & Trim Lo-Lustre Semi-Gloss Latex.
6) P & L: Z/F 4100 Series Accolade Interior Semi-Gloss.

7 Kwal-Howells: 2900 Acrylic Enamel

B. Woodwork and Hardboard: Provide the following paint finish systems over new, interior wood surfaces:

C. Stained Woodwork: Provide the following stained finishes over new, interior woodwork:

1.

PAINTING

Waterborne, Satin-Varnish Finish: 2 finish coats of a waterborne, clear-satin varnish over a sealer
coat and a waterborne, interior wood stain. Wipe wood filler before applying stain.

a. Filler Coat: Paste-wood filler applied at spreading rate recommended by the manufacturer.

1) Devoe: None required.

2) Moore: Benwood Paste Wood Filler #238.
3) PPG: None required.

4) P & L: None required.

b. Stain Coat: Waterborne, interior wood stain applied at spreading rate recommended by the
manufacturer.

1) Devoe: 41XX WoodWorks Waterborne Interior Stain.
2) Moore: Benwood Penetrating Stain #234,

3) PPG: 77-302 Rez Interior Semi-Transparent Stain.

4) P & L: Z 197 Acrylic Latex Stain Interior.

c. Sealer Coat: Clear sanding sealer applied at spreading rate recommended by the
manufacturer.

1 Devoe: 4200 WoodWorks Waterborne Quick-Dry Clear Sealer.
2) Moore: None recommended.

3) PPG: 77-30 Rez Interior Quick-Drying Sealer and Finish.

4) P & L: Z 7520 Latex Sanding Sealer.

d. First and Second Finish Coats: Waterborne, varnish finish applied at spreading rate
recommended by the manufacturer.

D Devoe: 4300 WoodWorks Waterborne Crystal Clear Finish, Satin.

2) Moore: Stays Clear Acrylic Polyurethane #423, Satin.
3) PPG: 77-49 Rez Satin Acrylic Clear Polyurethane.
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4) P & L: Z 17 Acrylic Latex Varnish, Satin.

D. Natural-Finish Woodwork: Provide the following natural finishes over new, interior woodwork:

1.

Waterborne, Satin-Varnish Finish: 2 finish coats of a waterborne, clear-satin varnish over a
sanding sealer. Wipe wood filler before applying stain.

a. Filler Coat: Paste-wood filler applied at spreading rate recommended by the manufacturer.
1) Devoe: None required.
2) Moore: Benwood Paste Wood Filler #238.
3) PPG: None required.
4) P & L: None required.

b. Sealer Coat: Clear sanding sealer applied at spreading rate recommended by the
manufacturer.
D) Devoe: 4200 WoodWorks Waterborne Quick-Dry Clear Sealer.
2) Moore: None recommended.
3) PPG: 77-30 Rez Interior Quick-Drying Sealer and Finish.
4) P & L: Z 7520 Latex Sanding Sealer.

c. First and Second Finish Coats: Waterborne, varnish finish applied at spreading rate
recommended by the manufacturer.
3] Devoe: 4300 WoodWorks Waterborne Crystal Clear Finish, Satin.
2) Moore: Stays Clear Acrylic Polyurethane #423, Satin.
3) PPG: 77-49 Rez Satin Acrylic Clear Polyurethane.
4) P& L: Z 17 Acrylic Latex Varnish, Satin.

E. Ferrous Metal: Provide the following finish systems over ferrous metal:

1.

PAINTING

Semigloss, Alkyd-Enamel Finish: One finish coat over an enamel undercoater and a primer.

a.

Primer: Quick-drying, rust-inhibitive, alkyd-based or epoxy-metal primer, as
recommended by the manufacturer for this substrate, applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.5
mils (0.038 mm).

1) Devoe: 13101 Mirrolac Rust Penetrating Metal Primer.

2) Fuller: 621-04 Blox-Rust Alkyd Metal Primer.

3) Glidden: 5207 Glid-Guard Tank & Structural Primer, White.

4) Moore: IronClad Retardo Rust-Inhibitive Paint #163.

5) PPG: 6-208 Speedhide Interior/Exterior Rust Inhibitive Steel Primer.
6) P & L: S 4551 Tech-Gard High Performance Rust Inhibitor Primer.
7) S-W: Kem Kromik Metal Primer BSON2/B50W1.

Undercoat: Alkyd, interior enamel undercoat or semigloss, interior, alkyd-enamel finish
coat, as recommended by the manufacturer for this substrate, applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.2
mils (0.031 mm).

D Devoe: 26XX Velour Interior Alkyd Semi-Gloss Enamel.
2) Fuller: 220-07 Interior Alkyd Enamel Undercoat.
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PAINTING

3) Glidden: UH 8400 Ultra Traditional Alkyd Semi-Gloss Enamel.
4) Moore: Moore's Alkyd Enamel Underbody #217.

5) PPG: 6-6 Speedhide Interior Quick-Drying Enamel Undercoater.
6) P& L: S/D 1011 Suprime "11" Interior Alkyd Wood Primer.

7 S-W: ProMar 200 Interior Alkyd Semi-Gloss Enamel B34W200.

Finish Coat: Odorless, semigloss, alkyd, interior enamel applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.4
mils (0.036 mm).

D Devoe: 26XX Velour Interior Alkyd Semi-Gloss Enamel.

2) Fuller: 110-XX Fullerglo Alkyd Semi-Gloss Enamel.

3) Glidden: UH 8400 Ultra Traditional Alkyd Semi-Gloss Enamel.

4) Moore: Satin Impervo #235.

5) PPG: 27 Line Wallhide Low Odor Interior Enamel Wall and Trim Semi-Gloss Oil.
6) P & L: S/D 5700 Cellu-Tone Alkyd Satin Enamel.

7 S-W: Classic 99 Interior/Exterior Semi-Gloss Alkyd Enamel A-40 Series.

Full-Gloss, Alkyd-Enamel Finish: 2 finish coats over an enamel undercoater and a primer.

a.

Primer: Quick-drying, rust-inhibitive, alkyd-based or epoxy-metal primer, as
recommended by the manufacturer for this substrate, applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.5
mils (0.038 mm).

1) Devoe: 13101 Mirrolac Rust Penetrating Metal Primer.

2) Fuller: 621-04 Blox-Rust Alkyd & Structural Metal Primer.

3) Glidden: 5207 Glid-Guard Tank & Structural Primer, White.

4) Moore: IronClad Retardo Rust-Inhibitive Paint #163.

S) PPG: 6-208 Speedhide Interior/Exterior Rust Inhibitive Steel Primer.
6) P & L: S 4551 Tech-Gard High Performance Rust Inhibitor Primer.
7) S-W: Kem Kromik Metal Primer B5O0N2/B50W1.

Undercoat: Alkyd, interior enamel undercoat or full-gloss, interior, alkyd-enamel finish
coat, as recommended by the manufacturer for this substrate, applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.2
mils (0.031 mm).

1) Devoe: 70XX Mirrolac Interior/Exterior Alkyd-Urethane Gloss Enamel.
2) Fuller: 220-07 Interior Alkyd Enamel Undercoat.

3) Glidden: 4500 Series Glid-Guard Alkyd Industrial Enamel.

4) Moore: Moore's Alkyd Enamel Underbody #217.

5) PPG: 6-6 Speedhide Interior Quick-Drying Enamel Undercoater.

6) P& L: S/D 1001 Suprime "11" Interior Alkyd Wood Primer.

7 S-W: Industrial Enamel B-54 Series.

Finish Coat: Full-gloss, alkyd, interior enamel applied at spreading rate recommended by
the manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 mm).

1) Devoe: 70XX Mirrolac Interior/Exterior Alkyd-Urethane Gloss Enamel.
2) Fuller: 312-XX EPA Compliant Heavy-Duty Enamel.

3) Glidden: 4500 Series Glid-Guard Alkyd Industrial Enamel.

4) Moore: Impervo Enamel #133.

5) PPG: 54 Line Pittsburgh Paints Gloss-Oil Interior/Exterior Enamels.
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6) P & L: S/D 1100 Series Effecto Enamel.
7 S-W: Industrial Enamel B-54 Series.

F. Zinc-Coated Metal: Provide the following finish systems over zinc-coated metal:

1.

2

PAINTING

Semigloss, Alkyd-Enamel Finish: One finish coat over an undercoat and a primer.

a.

Primer:  Galvanized metal primer applied at spreading rate recommended by the
manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 mm).

1) Devoe: 13201 Mirrolac Galvanized Metal Primer.

2) Fuller: 621-05 Blox-Rust Latex Metal Primer.

3) Glidden: 5207 Glid-Guard Tank & Structural Primer, White.

4) Moore: IronClad Galvanized Metal Latex Primer #155.

5) PPG: 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial
Enamel.

6) P & L: Z/F 1003 Suprime "3" Interior/Exterior Latex Metal Primer.

) S-W: Galvite Paint BSOW3.

Undercoat: Alkyd, interior enamel undercoat or semigloss, interior, alkyd-enamel finish
coat, as recommended by the manufacturer for this substrate, applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.2
mils (0.031 mm).

1) Devoe: 26XX Velour Interior Alkyd Semi-Gloss Enamel.

2) Fuller: 220-07 Interior Alkyd Enamel Undercoat.

3) Glidden: UH 8400 Series Spred Ultra Traditional Alkyd Semi-Gloss Enamel.
4) Moore: Moore's Alkyd Enamel Underbody #217.

5) PPG: 6-6 Speedhide Interior Quick-Drying Enamel Undercoater.

6) P & L: S/D 1011 Suprime "11" Interior Alkyd Wood Primer.

7 S-W: ProMar 200 Interior Alkyd Semi-Gloss Enamel B34W200.

Finish Coat: Odorless, semigloss, alkyd, interior enamel applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.4
mils (0.036 mm).

1) Devoe: 26XX Velour Interior Alkyd Semi-Gloss Enamel.

2) Fuller: 110-XX Fullerglo Alkyd Semi-Gloss Enamel.

3) Glidden: UH 8400 Ultra Traditional Alkyd Semi-Gloss Enamel.

4) Moore: Satin Impervo #235.

5) PPG: 27 Line Wallhide Low Odor Interior Enamel Wall and Trim Semi-Gloss Oil.
6) P & L: S/D 5700 Cellu-Tone Alkyd Satin Enamel.

7 S-W: Classic 99 Interior Alkyd Semi-Gloss Enamel A-40 Series.

Full-Gloss, Alkyd-Enamel Finish: One finish coat over an enamel undercoater and a primer.

a.

Primer:  Galvanized metal primer applied at spreading rate recommended by the
manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 mm).

D Devoe: 13201 Mirrolac Galvanized Metal Primer.

2) Fuller: 621-05 Blox-Rust Latex Metal Primer.

3) Glidden: 5207 Glid-Guard Tank & Structural Primer, White.
4) Moore: IronClad Galvanized Metal Latex Primer #155.
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5)

6)
7

PPG: 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial
Enamel.

P & L: Z/F 1003 Suprime "3" Interior/Exterior Latex Metal Primer.

S-W: Galvite Paint BSOW3.

Undercoat: Alkyd, interior enamel undercoat or semigloss, interior, alkyd-enamel finish
coat, as recommended by the manufacturer for this substrate, applied at spreading rate
recommended by the manufacturer to achieve a total dry film thickness of not less than 1.2
mils (0.031 mm).

D
2)
3)
4)
5)
6)
7)

Devoe: 70XX Mirrolac Interior/Exterior Alkyd-Urethane Gloss Enamel.
Fuller: 220-07 Interior Alkyd Enamel Undercoat.

Glidden: 4500 Series Glid-Guard Alkyd Industrial Enamel.

Moore: Moore's Alkyd Enamel Underbody #217.

PPG: 6-6 Speedhide Interior Quick-Drying Enamel Undercoater.

P & L: S/D 1001 Suprime "11" Interior Alkyd Wood Primer.

S-W: Industrial Enamel B-54 Series.

Finish Coat: Full-gloss, alkyd, interior enamel applied at spreading rate recommended by
the manufacturer to achieve a total dry film thickness of not less than 1.2 mils (0.031 mm).

D
2)
3)
4)
5)
6)
7

END OF SECTION 09900

PAINTING

Devoe: 70XX Mirrolac Interior/Exterior Alkyd-Urethane Gloss Enamel.
Fuller: 312-XX EPA Compliant Heavy-Duty Enamel.

Glidden: 4500 Series Glid-Guard Alkyd Industrial Enamel.

Moore: Impervo Enamel #133.

PPG: 54 Line Pittsburgh Paints Gloss-Oil Interior/Exterior Enamel.

P & L: S/D 1100 Series Effecto Enamel.

S-W: Industrial Enamel B-54 Series.
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SECTION 10520 - FIRE-PROTECTION SPECIALTIES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Portable fire extinguishers.
2. Fire-protection cabinets for the following:
a. Portable fire extinguishers.

Related Sections include the following:

1. Division 16 Section "Interior Lighting" for fire extinguisher location lights.

SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for fire-protection specialties.

1. Fire Extinguishers: Include rating and classification.
2. Cabinets: Include roughing-in dimensions, details showing mounting methods, relationships of
box and trim to surrounding construction, door hardware, cabinet type, trim style, and panel style.

Samples for Initial Selection: Manufacturer's color charts consisting of units or sections of units showing
the full range of colors, textures, and patterns available for each type of cabinet finish indicated.

Samples for Verification: For each type of exposed cabinet finish required, prepared on Samples of size
indicated below and of same thickness and material indicated for the Work. If finishes involve normal

color and texture variations, include sample sets showing the full range of variations expected.

1. Size: 6-by-6-inch- (150-by-150-mm-) square Samples.

QUALITY ASSURANCE

Source Limitations: Obtain fire extinguishers and cabinets through one source from a single
manufacturer.

NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Standard for
Portable Fire Extinguishers."
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C.

1.5

A.

B.

Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing
agency acceptable to authorities having jurisdiction.

1. Provide extinguishers listed and labeled by FM.

COORDINATION

Coordinate size of cabinets to ensure that type and capacity of fire extinguishers indicated and provided
by Owner under separate Contract are accommodated.

Coordinate size of cabinets to ensure that type and capacity of hoses, hose valves, and hose racks
indicated are accommodated.

PART 2 - PRODUCTS

2.1

A.

B.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

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

Amerex Corporation.

Ansul Incorporated.

Badger; Div. of Figgie Fire Protection Systems.
Buckeye Fire Equipment Company.

Fire-End & Croker Corporation.

General Fire Extinguisher Corporation.

J.L. Industries, Inc.

Kidde: Walter Kidde, The Fire Extinguisher Co.
Larsen's Manufacturing Company.

Modern Metal Products; Div. of Technico.
Moon/American, Inc.

Pem All; Div. of Pem Systems, Inc.
Potter-Roemer; Div. of Smith Industries, Inc.
Samson Products, Inc.

Watrous; Div. of American Specialties, Inc.

OB g FTITS@MMe Q0 o

2. Fire-Protection Cabinets:

Filtrine Manufacturing Company.

Fire-End & Croker Corporation.

General Accessory Manufacturing Co.

J.L. Industries, Inc.

Larsen's Manufacturing Company.

Modern Metal Products; Div. of Technico.
Moon/American, Inc.

Potter-Roemer; Div. of Smith Industries, Inc.
Samson Products, Inc.

TR o e O

FIRE-PROTECTION SPECIALTIES 10520 -2



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

[\
o

j- Thomas Enterprises.
k. Watrous; Div. of American Specialties, Inc.

Available Products: Subject to compliance with requirements, products that may be incorporated into the
Work include, but are not limited to, the products specified in the Fire-Protection Cabinet Schedule at the
end of Part 3.

Products: Subject to compliance with requirements, provide one of the products indicated for each
designation in the Fire-Protection Cabinet Schedule at the end of Part 3.

MATERIALS

Cold-Rolled Steel Sheet: Carbon steel, complying with ASTM A 366/A 366M, commercial quality,
stretcher leveled, temper rolled.

Aluminum: Alloy and temper recommended by aluminum producer and manufacturer for type of use and
finish indicated, and as follows:

1. Sheet: ASTM B 209 (ASTM B 209M).
2. Extruded Shapes: ASTM B 221 (ASTM B 221M).

Stainless-Steel Sheet: ASTM A 666/A 666M, Type 302 or Type 304 alloy.

Copper-Alloy Sheet, Brass: ASTM B 36/B 36M, alloy UNS No. C26000 (cartridge brass, 70 percent
copper).

Copper-Alloy Sheet, Bronze: ASTM B 36/B 36M, alloy UNS No. C28000 (muntz metal, 60 percent
copper).
PORTABLE FIRE EXTINGUISHERS

General: Provide fire extinguishers of type, size, and capacity for each cabinet and other locations
indicated.

Multipurpose Dry-Chemical Type: UL-rated 4-A:60-B:C, 20-1b (4.5-kg) nominal capacity, in enameled-
steel container.

FIRE-PROTECTION CABINETS

Cabinet Construction: Provide manufacturer's standard box (tub), with trim, frame, door, and hardware to
suit cabinet type, trim style, and door style indicated. Weld joints and grind smooth. Miter and weld

perimeter door frames.

1. Fire-Rated Cabinets: Listed and labeled to meet requirements of ASTM E 814 for fire-resistance
rating of wall where it is installed.

a. Construct fire-rated cabinets with double walls fabricated from 0.0478-inch- (1.2-mm-)
thick, cold-rolled steel sheet lined with minimum 5/8-inch- (16-mm-) thick, fire-barrier
material.

b. Provide factory-drilled mounting holes.
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2.
3

Cabinet Metal: Enameled-steel sheet.
Shelf: Same metal and finish as cabinet.

B. Cabinet Type: Suitable for the following:

1.

Fire extinguisher.

C. Cabinet Mounting: Suitable for the following mounting conditions:

1.

Semirecessed: Cabinet box partially recessed in walls of shallow depth to suit style of trim
indicated.

D. Cabinet Trim Style: Fabricate cabinet trim in one piece with corners mitered, welded, and ground
smooth.

1.

Trimless: Surface of surrounding wall finishes flush with exterior finished surface of cabinet
frame and door, without overlapping trim attached to cabinet.

a. Provide recessed flange, of same material as box, attached to box to act as plaster stop.
2. Exposed Trim: One-piece combination trim and perimeter door frame overlapping surrounding
wall surface with exposed trim face and wall return at outer edge (backbend).
a. Rolled-Edge Trim: 2-1/2-inch (64-mm) backbend depth.
E. Cabinet Trim Material: Manufacturer's standard, as follows:
1. Steel sheet.
F. Door Material: Manufacturer's standard, as follows:
1. Steel sheet.
G. Door Glazing: Manufacturer's standard, as follows:
1. Clear Float Glass: ASTM C 1036, Type I, Class 1, Quality g3, as follows:
a. Thickness: 6 mm.
2. Tempered Float Glass: ASTM C 1048, Kind FT, Condition A, Type I, Quality g3, as follows:
a. Class 1 (clear).
3. Tempered Break Glass: ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 1.5 mm.
H. Door Style: Manufacturer's standard design, as follows:
1. Fully glazed panel with frame.
L. Door Construction: Fabricate doors according to manufacturer's standards, of materials indicated, and

coordinated with cabinet types and trim styles selected.

1.

5

L

Provide minimum 1/2-inch- (13-mm-) thick door frames, fabricated with tubular stiles and rails,
and hollow-metal design.
Provide inside latch and lock for break-glass panels.
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J.

Door Hardware: Provide manufacturer's standard door-operating hardware of proper type for cabinet
type, trim style, and door material and style indicated. Provide either lever handle with cam-action latch,
or exposed or concealed door pull and friction latch. Provide concealed or continuous-type hinge
permitting door to open 180 degrees.

ACCESSORIES

Mounting Brackets: Manufacturer's standard steel, designed to secure extinguisher, of sizes required for
types and capacities of extinguishers indicated, with plated or baked-enamel finish.

1. Provide brackets for extinguishers located in cabinets.

Break-Glass Strike: Provide manufacturer's standard metal strike, complete with chain and mounting
clip, secured to cabinet.

Door Locks: Provide cylinder lock, with all cabinets keyed alike.
Identification: Provide lettering to comply with authorities having jurisdiction for letter style, color, size,

spacing, and location. Locate as indicated by Architect.
1. Identify fire extinguisher in cabinet with the words "FIRE EXTINGUISHER" applied to door.

a. Application Process: Decals.

b. Lettering Color: White.

c. Orientation: Vertical.
COLORS AND TEXTURES

Colors and Textures: As selected by Architect from manufacturer's full range for these characteristics.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products” for
recommendations for applying and designating finishes.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are
not acceptable. Variations in appearance of other components are acceptable if they are within the range
of approved Samples and are assembled or installed to minimize contrast.

Cabinet and Door Finishes: Provide manufacturer's standard baked-enamel paint for the following:

1. Exterior of cabinets and doors, except for those surfaces indicated to receive another finish.
2. Interior of cabinets and doors.
STEEL FINISHES
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A. Surface Preparation: Clean surfaces of dirt, oil, grease, mill scale, rust, and other contaminants that could
impair paint bond using manufacturer's standard methods.

B. Baked-Enamel Finish: Immediately after cleaning and pretreating, apply manufacturer's standard two-
coat, baked-enamel finish consisting of prime coat and thermosetting topcoat. Comply with paint
manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of 2
mils (0.05 mm).

1. Color and Gloss: As selected by Architect from manufacturer's full range.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine roughing-in for cabinets to verify actual locations of piping connections before cabinet
installation.
B. Examine walls and partitions for suitable framing depth and blocking where recessed and semirecessed
cabinets are to be installed.
C. Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective, or undercharged units.
D. Proceed with installation only after unsatisfactory conditions have been corrected.
32 INSTALLATION
A. Comply with manufacturer's written instructions for installing fire-protection specialties.
B. Install in locations and at mounting heights indicated or, if not indicated, at heights acceptable to
authorities having jurisdiction.
1. Prepare recesses for cabinets as required by type and size of cabinet and trim style.
2. Fasten mounting brackets to structure and cabinets, square and plumb.
3. Fasten cabinets to structure, square and plumb.
3.3 ADJUSTING, CLEANING, AND PROTECTION
A. Adjust cabinet doors that do not swing or operate freely.
B. Refinish or replace cabinets and doors damaged during installation.
C. Provide final protection and maintain conditions that ensure that cabinets and doors are without damage

or deterioration at the time of Substantial Completion.

END OF SECTION 10520
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SECTION 10801 - TOILET AND BATH ACCESSORIES

GENERAL

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Toilet and bath accessories.

SUBMITTALS

Product Data: Include construction details, material descriptions and thicknesses, dimensions, profiles, fastening
and mounting methods, specified options, and finishes for each type of accessory specified.

Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each accessory required.
Use designations indicated in the Toilet and Bath Accessory Schedule and room designations indicated on Drawings
in product schedule.

Maintenance Data: For accessories to include in maintenance manuals specified in Division 1. Provide lists of
replacement parts and service recommendations.

QUALITY ASSURANCE

Source Limitations: Provide products of same manufacturer for each type of accessory unit and for units exposed to
view in same areas, unless otherwise approved by Architect.

COORDINATION

Coordinate accessory locations with other work to prevent interference with clearances required for access by
disabled persons, proper installation, adjustment, operation, cleaning, and servicing of accessories.

WARRANTY
General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights Owner may
have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other

warranties made by Contractor under requirements of the Contract Documents.

Minimum Warranty Period: 15 years from date of Substantial Completion.
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PRODUCTS

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering accessories that may be
incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide accessories by one of the following:

Toilet and Bath Accessories: See specified accessories alternate must meet specified quality and construction. Pre-
approval by architect prior to bidding.

A & ] Washroom Accessories, Inc.

American Specialties, Inc.

Bobrick Washroom Equipment, Inc.

Bradley Corporation.

McKinney/Parker Washroom Accessories Corp.

Available Products: Subject to compliance with requirements, products that may be incorporated into the Work
include, but are not limited to, those indicated in the Toilet and Bath Accessory Schedule at the end of Part 3.

Products: Subject to compliance with requirements, provide one of the products indicated for each designation in
the Toilet and Bath Accessory Schedule at the end of Part 3.
MATERIALS

Stainless Steel: ASTM A 666, Type 304, with No. 4 finish (satin), in 0.0312-inch (0.8-mm) minimum nominal
thickness, unless otherwise indicated.

Fasteners: Screws, bolts, and other devices of same material as accessory unit, tamper and theft resistant when
exposed, and of galvanized steel when concealed.

FABRICATION

General: One, maximum 1-1/2-inch- (38-mm-) diameter, unobtrusive stamped manufacturer logo, as approved by
Architect, is permitted on exposed face of accessories. On interior surface not exposed to view or back surface of
each accessory, provide printed, waterproof label or stamped nameplate indicating manufacturer's name and product

model number.

Keys: Provide universal keys for internal access to accessories for servicing and resupplying. Provide minimum of
three keys to Owner.

INSTALLATION

Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated
and recommended by unit manufacturer. Install units level, plumb, and firmly anchored in locations and at heights
indicated. Provide blocking in walls as needed for sufficient installation Toilet and Bath accessories.

ADJUSTING AND CLEANING
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Adjust accessories for unencumbered, smooth operation and verify that mechanisms function properly. Replace
damaged or defective items.

Remove temporary labels and protective coatings.

Clean and polish exposed surfaces according to manufacturers written recommendations.

TOILET AND BATH ACCESSORY SCHEDULE

1. Paper Towel Dispenser: Bobrick B-4262 stainless steel satin finish, or pre-approved equal by
others.

2. Surface Mounted Soap Dispenser: Bobrick B-4112 stainless steel satin finish, or pre-approved
equal by others.

END OF SECTION 10801
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SECTION 11131 - ELECTRIC PROJECTION SCREENS

PART 1 - GENERAL

1.1 SUMMARY

A.

Section includes: Automatic, electrically operated, roll-up projection screens, controls, and
accessories.

1.2 DEFINITIONS

A.

Gain: Indication of screen's luminance or brightness measured perpendicular of screen center and
measured relative to a block of magnesium carbonate which serves as the standard for 1.0 gain.
Higher numbers indicate greater brightness. Gain shall be determined in accordance with SMPTE RP
94-2000.

Viewing angle: Angle from perpendicular center of screen at which the gain or brightness is
decreased by 50 percent.

Keystone: Distortion of projected image when screen is not perpendicular with center line of
projected image.

1.3 SUBMITTALS

A.

Provide in accordance with Section 01330 - Submittal Procedures:

1.  Product data for projection screens and accessories.

IS

Shop drawings: Indicate dimensions, fabrication and installation details, and electric wiring
diagrams.

Samples:

L

a.  Finishes [for selection by Architect].
b.  Viewing surface: [6 by 6 inches] [152 by 152 mm] minimum size.

4.  Manufacturer's installation, operation, maintenance, and cleaning instructions.

1.4 QUALITY ASSURANCE

A.

Manufacturer qualifications: Firm with 30 years minimum successful experience manufacturing
electric projection screens.

Motors for electric screens shall be certified by Underwriters Laboratory (UL), Inc. and shall bear UL
label.

Screens recessed installed in return air ceiling plenums shall be certified by Underwriters Laboratory
(UL), Inc. and shall bear UL label.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver projection screens after building is enclosed and construction in rooms where screens will be
installed is substantially complete.

B. Deliver screens in manufacturer's undamaged, labelled packaging.
PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS
A. Da-Lite Screen Company, Inc. or approved equal
1. Address: 3100 North Detroit Street, P.O. Box 137, Warsaw, Indiana 46581-0137.
2. Telephone: 800-622-3737 or 574-267-8101.
3. Fax: 574-267-7804.
4,  Website: www.da-lite.com.

B. Requests to use equivalent products of other manufacturers shall be submitted in accordance with -
Product Substitution Procedures.

2.2ROLLERS

A. Provide rigid metal rollers for operation of electric screens [and case closure doors]. Fabricate from
either steel or aluminum. Material and roller diameter determined by manufacturer as required by type
and size of electric screen.

2.3 OPERATING MOTORS

A. Equip electric screens with UL labeled motors to operate screens and case closure doors.

B. Type: 120V, 60 Hz, three wire, permanently lubricated, reversal type designed to be mounted inside
roller unless otherwise indicated. Motor amperage determined by manufacturer as required for

specific application.

C. Equip with noise silencer, automatic thermal overload protection, integral gears, capacitor, and electric
brake to prevent coasting.

D. Limit switches: Pre-set, adjustable switches to automatically stop viewing surface [or case closure
door] in up or down positions.

2.4 VIEWING SURFACE

A. Glass Beaded as manufactured by Da-Lite Screen Company, Inc.: Flame retardant, mildew resistant,
vinyl coated fiberglass screen with impregnated glass beads that can be rolled.

1.  Gain: 2.5.

2. Viewing angle: 30 degrees.
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B. Seams: To the extent possible screen surfaces shall be seamless. Where required by size provide a
minimum number of flat, horizontal seams. Vertical seams are not acceptable.

2.5 ELECTRICALLY OPERATED PROJECTION SCREENS

A. Type: Recessed, plenum rated, electrically operated, retractable projection screen with rigid
aluminum roller housing screen motor and second aluminum roller and motor operating case closure
door; Advantage Deluxe Electrol Screen as manufactured by Da-Lite Screen Company, Inc.

1. Installation method: Recessed in acoustical panel ceiling.

2. Case: Extruded aluminum with steel end brackets designed to receive mounting hardware.

a.

b.

2.6 CONTROLS

Ceiling flange: Fabricate case with bottom flange to accommodate adjacent ceiling finish.
Case length: 108 inches.

Case closure door: Electrically operated, hinged aluminum door that automatically opens
and closes with lowering and raising of viewing surface.

Case access door: Aluminum door at bottom of case manually opens to access rollers.

Finish: White powder coating,.

A.  Electric screen key-operated control switch: Wall mounted, single motor, 115 volt, key-activated, 3
position control for UP, DOWN, and STOP functions. Provide with box and cover plate.

B. Electric screen low voltage control: Single motor, low voltage control unit with screw terminal blocks
for 115 volt power source input and motor output, input terminals for multiple wall switches, and
receivers for radio frequency and infrared transmitters.

1. Housing: [2-1/4 by 4-1/2 by 7 inches] [57 by 114 by 178 mm] galvanized steel enclosure.

C. Radio frequency remote control: Provide hand held, 3 button, radio frequency transmitter for UP,
DOWN, and STOP functions.

2.7 ACCESSORIES

A. Installation hardware: Provide attachment hardware, fasteners, and other components of type, size,
and spacing recommended by manufacturer for complete, functional, secure installation of electric

screens.

PART 3 - EXECUTION

3.1 COORDINATION

A.  Coordinate provision of electric screens with locations of other wall and ceiling mounted components
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E.

such as visual display boards, casework, structural framing, light fixtures, air diffusers, ducts, and fire
sprinklers to eliminate potential conflicts.

Coordinate requirements for blocking, construction of recesses, and auxiliary structural supports to
ensure adequate means for installation of screens.

Coordinate installation of recessed mounted screens with construction of suspended acoustical panel
ceilings specified

Coordinate requirements for power supply, conduit, and wiring required for electric screen and
controls.

Prior to installation, verify type and location of power supply.

3.2 INSTALLATION

A.

B.

D.

Install screens in accordance with approved shop drawings and manufacturer's installation instructions.
Install screen housing and make electrical connections prior to installation of suspended ceiling
system. After interior construction is essentially complete, install viewing surface and drive assembly

in housing.

Install projection screens at locations and heights indicated on Drawings. Verify locations in field
with Architect.

Install screens securely to supporting substrate so that screens are level and back of case is plumb.

3.3 TESTING AND PROTECTING

A.  Operate each screen three times minimum. Ensure screens properly extend and retract and that screen
is level and viewing surface plumb when extended. Verify controls, limit switches, [automatic doors,]
and other operating components are functional. Adjust to correct deficiencies.

B.  Protect projection screens from damage resulting from subsequent construction activities. Remove
and replace damaged screens.

END OF SECTION
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SECTION 15000 - GENERAL MECHANICAL REQUIREMENTS

PART I- GENERAL

1.1

1.4

RELATED DOCUMENTS:

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

Related Sections: Refer to “Electrical Requirements for Mechanical Equipment” Section in
Division 15 for basic electrical requirements for all mechanical equipment. Special and specific
electrical requirements are specified within each respective equipment specification section.

SUMMARY: This Section specifies the basic requirements for mechanical installations and includes
requirements common to more than one section of Division 15000. It expands and supplements the
requirements of Division 1.

This Division does not define, nor is it limited by, trade jurisdictions. All work described herein is a part
of the General Contract and is required of the Contractor regardless.

DESCRIPTION OF PROJECT: The mechanical work described in these mechanical specifications is for
a project located in Orem, Utah. Design weather conditions are: 95° db, 62° wb, and winter -8°F.
Altitude readings, unless otherwise noted, are for an elevation of 4,500 feet above sea level. Make
adjustment to manufacturer's performance data as needed.

CODES AND PERMITS, AUTHORITIES HAVING JURISDICTION:

A.

Perform the mechanical work in strict accordance with the applicable provisions of the various
codes ordinances and adoptions pertaining to the project location in effect on the date of invitation
for bids. Provide all materials and labor necessary to comply with rules, regulations and
ordinances. Where the drawings and/or specifications indicate materials or construction in excess
of code requirements, the drawings and/or specifications govern.

Hold and save the Owner and Engineer free and harmless from liability of any nature or kind
arising from failure to comply with codes and ordinances.

Secure and pay for permits necessary for the prosecution of the work under this contract.
Contractor to pay all fees and include connection fees related to utility hookups.

Reference Standards:

American Welding Society

International Mechanical Code/State Code
International Building Code/State Code
SMACNA Duct Design Standards
Local/State Plumbing Code

Locally enforced NFPA Codes

Local Fuel Utility Regulations

Local Power Utility Regulations
American Gas Association

ASME Codes for Pressure Vessels and Piping
ANSI B31.1 Piping
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1.6

1.7

E. Final inspection by the Engineer will not be made nor Certificate of Substantial Completion issued
until certificates of acceptability from the Authorities having jurisdiction are delivered.

DEFINITION OF PLANS AND SPECIFICATIONS: The mechanical drawings at reduced scale show
the general arrangement of piping, ductwork, equipment, etc., and shall be followed as closely as the
actual building construction and the work of other trades will permit. The Architectural and structural
drawings shall be considered as part of the work insofar as these drawings furnish the Contractor with
information relating to design and construction of the building. Architectural drawings shall take
precedence over mechanical drawings. Request clarification and participate in resolution in the event of
conflict.

Because of the small scale of the mechanical drawings, it is not possible to indicate all offsets, fittings and
accessories which may be required. Investigate the structural and finish conditions affecting the work and
arrange the work accordingly, providing such extensions, fittings, valves and accessories to meet the
conditions as may be required. Some small scale work 1s not shown such as control conduit and piping,
incidental piping, specialties. Provide as directed by note or specification.

Examine the actual construction site prior to bidding and obtain an understanding of the conditions under
which the work will be performed. No allowances will be made for failure to make such examination.

During construction, verify the dimensions governing the mechanical work at the building. No extra
compensation shall be claimed or allowed because of differences between actual dimensions and those
indicated on the drawings. Examine adjoining work on which mechanical work is dependent for perfect
efficiency, and report any work of other trades which must be corrected. No waiver of responsibility for
defective work shall be claimed nor allowed due to failure to report unfavorable conditions affecting the
mechanical work.

ROUGH-IN:

A. Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements.

MECHANICAL INSTALLATIONS:

A. Coordinate mechanical equipment and materials installation with other building components.

B. Verify all dimensions by field measurements.

C. Arrange for chases, slots, and openings in other building components to allow for mechanical
installations.

D. Coordinate the installation of required supporting devices and sleeves to be set in poured in place

concrete and other structural components, as they are constructed.

E. Sequence, coordinate, and integrate installations of mechanical materials and equipment for
efficient flow of the Work. Give particular attention to large equipment requiring positioning
prior to closing-in the building.

F. Coordinate the cutting and patching of building components to accommodate installation of
mechanical equipment and materials.

G. Where mounting heights are not detailed or dimensioned, install mechanical services and overhead
equipment to provide the maximum headroom possible.
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1.8

1.9

1.10

H. Install mechanical equipment to facilitate maintenance and repair or replacement of equipment
components. As much as practical, connect equipment for ease of disconnecting, with minimum
of interference with other installations.

L Coordinate the installation of mechanical materials and equipment above ceilings with suspension
systems, light fixtures, existing structures and other installations.

L. Coordinate connection of mechanical systems with exterior underground and overhead utilities
and services. Comply with requirements of governing regulations, franchised service companies,
and controlling agencies. Provide required connection for each service.

K. Where mechanical work penetrates other trade work such as gypboard walls, etc., penetration shall
be neatly cut and walls shall be filled and patched.

ACCESSIBILITY:

Al Install equipment and materials to provide required access for servicing and maintenance.
Coordinate the final location of concealed equipment and devices requiring access with final
location of required access panels and doors. Allow ample space for removal of all parts that
require replacement or servicing.

B. Extend all grease fittings to an accessible location.

C. Establish required clearance to all installation features involving operation and maintenance.
Respect manufacturers recommendations for access and clearance.

D. Access Doors - General: All items of mechanical equipment which may require adjustment,

maintenance, replacement or which control a system function shall be made readily accessible to
personnel operating the building.

1. Provide access doors in all ductwork or plenums as required to maintain fire dampers, fire
smoke dampers, equipment, controls or other elements of the system. Doors shall conform
to SMACNA standards unless otherwise detailed or specified.

2. Provide access doors in floors, walls, ceiling and partitions to valves, cleanouts, chases,
dampers, etc., and to access doors in ductwork requiring the same. Access doors shall be
all-steel construction equivalent to "Milcor” by Inland Ryerson in a style approved by the
Owner's Representative. Doors shall be 24" x 24", or as needed, with screwdriver latches.

CHANGE ORDERS: See General Conditions.

ALTERNATIVE CONSTRUCTION/SUBSTITUTION: These documents outline a way in which the
Owner may be delivered a functional and reliable facility. Drawings and specifications describe
reasonable engineering practice for the Contractor to follow.

Coordination between trades may result in periodic needs to adjust the installation from that indicated, but
in no case shall the intended function be compromised.

The Contractor may perceive some work methods which differ from those specified which could save
time and effort. These may be presented to the Engineer with a breakdown of possible cost savings for
review. Implement only with authorization.
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Materials substitutions will generally be covered in a review process prior to bidding. After bidding,
substitutions shall be proposed only on the basis of definitive cost accounting and implemented only with
authorization.

1.11 CUTTING AND PATCHING:

A. Lay out the project where new work is involved ahead of time, providing sleeves and blockouts,
and have work specifically formed, poured and framed to accommodate mechanical installations.
Cut and patch only as needed.

B. Refer to the Division 1 Section: CUTTING AND PATCHING for general requirements for
cutting and patching.

C. Refer to Division 16 Section: BASIC ELECTRICAL REQUIREMENTS for requirements for
cutting and patching electrical equipment, components, and materials.

D. Do not endanger or damage installed Work through procedures and processes of cutting and
patching.

E. Arrange for repairs required to restore other and any work damaged as a result of mechanical
installations.

F. No additional compensation will be authorized for cutting and patching Work that is necessitated

by ill-timed, defective, or non-conforming installations.

G. Perform cutting, fitting, and patching of mechanical equipment and materials required to:
1. Uncover Work to provide for installation of ill-timed Work;
2. Remove and replace defective Work;

Remove and replace Work not conforming to requirements of the Contract Documents;

(V8]

4. Remove samples of installed Work as specified for testing:
5. Install equipment and materials in existing structures.
H. Upon written instructions from the Engineer, uncover and restore Work to provide for Engineer

observation of concealed Work.

L Cut, remove and legally dispose of selected mechanical equipment, components, and materials as
indicated, including, but not limited to removal of mechanical piping and other mechanical items
made obsolete by the new Work.

J. Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be
removed.
K. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust

and dirt to adjacent areas.

1.12 SUBMITTALS: Submittal of shop drawings, product data, and samples will be accepted only from the
Contractor to the Engineer. Data submitted from subcontractors and material suppliers directly to the
Engineer will not be processed. Document each transmittal and sign and stamp the submittal indicating
that it has been reviewed and is in compliance with the criteria of the project, any exceptions being clearly
noted.
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1.1

Shop Drawings: As soon as possible after the contract is awarded, submit to the Engineer, seven
(7) copies of the descriptive literature covering all equipment and materials to be used in the
installation of mechanical systems for this project. Written confirmation of acceptable review by
the Owner's Representative shall be obtained before ordering, purchasing, acquiring or installing
any such equipment or materials for the project.

Prepare the submittals in an orderly manner after the order of this specification, contained in a
three-ring loose-leaf binder(s) with identification tabs for each item or group of related items.
Submitted literature shall clearly indicate performance, quality, utility requirements, dimensions of
size, connection points and other information pertinent to effective review.

Equipment must fit into the available space with allowance for operation, maintenance, etc. The
Contractor shall take full responsibility for space and utility requirements for equipment installed.

Factory-wired equipment shall include shop drawings of all internal wiring to be furnished with
unit.

Review of the Engineer is for general conformance of the submitted equipment of the project
specification; in no way does such approval relieve Contractor of his obligation to furnish
equipment and materials that comply in detail to the specification, nor does it relieve the
Contractor of his obligation to determine actual field dimensions and conditions which may affect
his work.

Record Drawings: During the course of construction, maintain a set of drawings, specifications,
change orders, shop drawings, addenda, etc., for reference and upon which all deviations from the
original layout are recorded. Turn these marked-up documents over to the Engineer at the
conclusion of the work so that the original tracings can be revised. If the Contractor fails to mark
up the prints, reimburse the Engineer for time required to do so.

OPERATION AND MAINTENANCE TRAINING:

A

Instruction Of Owner's Personnel: At a time prior to Owner making use of a device or system, and
in general after testing and balance work for a building or major system 1s complete, prepare,
schedule and conduct a series of training sessions for Owner's operating and supervisory
personnel. Instructions shall cover each device and system with emphasis on understanding of the
purpose and function, the maintenance requirements and the proper adjustment and operating
technique.

Instruct building operating staff in operation and maintenance of mechanical systems utilizing
Operation and Maintenance Manual when so doing.

Contractor to video tape instruction sessions, and give video tape to owner.
Minimum instruction periods shall be as follows:

1. Mechanical - two hours, total.
2. Temperature Control - 1 hour, total. Programming help as needed.

Initial instruction periods shall occur after pre-final inspection when systems are properly working
and before final payment is made. Schedule subsequent visits with the DFCM Building Operation

Personnel throughout the first year.

None of these instructional periods shall overlap another.
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1.14

G. Vendors for each piece of equipment controls, etc.. shall participate along with the Contractor(s).

GUARANTEE/WARRANTY: The following guarantee is a part of this specification and is binding on
the part of the Contractor and his assigns:

"Contractor guarantees that this installation is in accordance with the terms of the Contract and is free
from mechanical defects. He agrees to replace or repair, to the satisfaction of the Owner's Representative,
any part of this installation which may fail or be determined unacceptable within a period of one (1) year
after final acceptance. See also the General Conditions of these specifications. Failed equipment in the
repair or replacement shall be guaranteed for one full year from the date of recommission."”

Compile and assemble the warranties required by Division 15 into a separated set of vinyl covered, insert
sheets, tabulated and indexed for each reference, included in the O & M Manual.

Provide complete warranty information for each item to include product or equipment to include date of
beginning of warranty or bond; duration of warranty or bond; and names, addresses, and telephone
numbers and procedures for filing a claim and obtaining warranty services.

Mechanical systems and equipment shall not be considered for substantial completion and initiation of
warranty until they have performed in service continuously without malfunction for at least thirty (30)
working days.

TESTS AND CERTIFICATIONS: Make all tests required by code or specification in the presence of a
representative of the Owner, with tests recorded and certified by the Contractor and Representative.
Involve local authorities where required.

PERMITS, FEES, LICENSES: Refer to General Conditions. See Paragraph 1.04.

CEILING SPACE COORDINATION: Carefully coordinate ceiling cavity space with all trades; however,
installation of mechanical equipment within the ceiling cavity space allocation, in the event of conflict,
shall be in the following order: plumbing waste lines; supply, return and exhaust ductwork; domestic hot
and cold water; fire protection; control conduit. Respect clearances required for lights, electrical conduits,
protected structure, etc. All spaces above any and all ceilings shall be defined and considered as return air
plenum space.

MECHANICAL COORDINATION DRAWINGS: For the entire building including all floor spaces,
mechanical rooms, congested areas, or areas of great detail, prepare and submit a set of coordination
drawings showing major elements, components and systems of mechanical equipment and materials in
relationship with other building components (structure, fire sprinkler, electrical, etc.). Prepare drawings
to an accurate scale of 1/4" - 1-0" or larger. Indicate the locations of all equipment and materials,
including clearances for installing and maintaining equipment, servicing and maintaining equipment,
valve stem movement, and similar requirements. Indicate movement and positioning of large equipment
into the building during construction.

Prepare floor plans, reflected ceiling plans, elevations, sections and details to conclusively coordinate and
integrate all installations. Indicate locations where space is limited, and where sequencing and
coordination of installations are of importance to the efficient flow of the work, including (but not

necessarily limited to) the following:

Al Ceiling plenums which contain piping, ductwork, or equipment in congested arrangement. To
include structure, ductwork, piping, fire protection, large electrical conduit, recessed lights, etc.

B. Numbered valve location diagrams.

C. Manifold piping for multiple equipment units.
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1.19

D. General floor plan layouts with ductwork, piping, lighting, structure, etc.
E. Use drawings to coordinate all affected trades.

SCHEDULING/METHODS OF PROCEDURE: Where interruptions of service are needed to effect
work of this contract, outline the work, coordinate with other trades, deternune the Owners acceptable
downtime and prepare a time based schedule to accomplish the work. Give notice of a necessary utility
interruption (or shutdown) to any existing system to the owner’s construction coordinator not less than 72
hours prior to the proposed shutdown.

PART II - GENERAL MECHANICAL MATERIALS AND METHODS

2.1

[ )
o

[N
LI

QUALITY OF MATERIALS AND EQUIPMENT:

A All equipment and materials shall be new, and shall be the standard products of manufacturers
regularly engaged in the production of plumbing, heating, ventilating and air conditioning
equipment, and shall be the manufacturer's latest design. Specific equipment shown in schedules
on drawings and specified herein is to be the basis for the Contractor's bid. Provisions for
substitute equipment are outlined in the General Conditions. All materials shall be produced by
manufacturing plants located in the United States of America.

B. Furnish and install all major items of equipment specified in the equipment schedules on the
drawings complete with all accessories normally supplied with catalog items listed, and all other
accessories necessary for a complete and satisfactory installation.

PROTECTION OF MATERIALS AND EQUIPMENT:

A. Close pipe and duct openings with caps or plugs to prevent lodgment of dirt or trash during the
course of installation. Cover equipment tightly and protect against dirt, water and chemical or
mechanical injury. Make damage and defects developing before acceptance of the work good at
Contractor's expense.

B. Do not make temporary use of project equipment, new or existing, during construction without the
consent of the owner. DO NOT USE SYSTEM FOR TEMPORARY HEAT!!

QUALIFICATIONS OF WORKMEN:

A. All mechanics shall be capable journeymen, skilled in the work assigned to them. Apprentices
may be used with appropriate direction.

B. Employ no unskilled persons in the work which he is given to do; execute all work in a skillful
and workmanlike manner. All persons employed upon this work shall be competent, faithful,
orderly and satisfactory to the Owner. Should the Owner's Representative deem anyone employed
on the work incompetent or unfit for his duties, and so certify, Contractor shall dismiss him and he
shall not be again employed upon the work without permission of the Owner's Representative.

C. All welders involved in welding of pressure piping systems shall be certified in accordance with
Section IX of the ASME Boiler and Pressure Vessel Code. Written verification of successful test
completion shall be submitted to Engineer prior to initiating work.

FOREMAN: Dedicate and designate a full-time general mechanical foreman to the Owner's
Representative to be consistently available on site during the life of the project for consultation. Do not
replace this individual without prior approval from the Owner's Representative.
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2.

2.10

o

h

A1

USE OF COMMON VENDORS: Regardless of subcontract delegations, coordinate purchasing between
trades so that equipment and materials of similar nature come from a single vendor, i.e., all package
HVAC terminal units shall be common source. Valves, variable volume boxes, speed drives, etc., the
same. Do not burden the Owner with multiple brands of similar equipment unless so directed.

HANGERS AND SUPPORTS (GENERAL):

Al Provide hangers and/or supports for all equipment, piping and ductwork. Primary information is
contained in these specifications and on the drawings.

B. Provide hangers and supports to correlate with seismic restraint and vibration isolation.

MANUFACTURER'S DIRECTIONS: Install all equipment in strict accordance with directions and
recommendations furnished by the manufacturer. Where such directions are in conflict with the plans and
specifications, report such conflicts to the Engineer who shall direct adjustments as deemed necessary and
desirable.

LUBRICATION: Lubricate equipment at startup. Then, provide all lubricants for the operation of all
equipment until acceptance by the Owner. The Contractor is held responsible for all damage to
equipment and bearings while the equipment is being operated by him consequent to preacceptance
operation.

ELECTRICAL WIRING AND CONTROL:

A. In general, motor starters, related motor starter equipment and power wiring indicated on the
electrical drawings and control diagrams are to be furnished and installed under Division 16000 of
this Specification. Items of electrical control equipment specifically mentioned to be furnished by
the Division 15000 either in these specifications or on the electrical or mechanical drawings, shall
be furnished and mounted by this Contractor and shall be connected under and as required by this
Division 15000 and Division 16000 of these specifications.

B. Refer to the control equipment and wiring shown on the diagrams. Any changes or additions
required by specific equipment furnished shall be the complete responsibility of the contractor.

C. Division must be fully coordinated with Division 16000 to insure that all required components of
the work are included and fully understood. No additional cost shall accrue to the Owner as a
result of lack of coordination.

D. Where the detailed electrical work is not shown on the electrical drawings, the Mechanical
Contractor shall furnish, install and wire or have prewired all specified and necessary controls for
air handling equipment specified for this project. The objective of this paragraph is to make sure a
complete operating system is obtained at no additional cost to the Owner for field wiring required
related to the equipment.

FLUSHING AND DRAINING OF SYSTEMS/CLEANING OF PIPING: Fill, clean and flush and
sterilize where appropriate, all water piping systems with water and drain these systems before they are
placed in operation. Blow out all other piping systems with compressed air or nitrogen to remove foreign
materials that may have been left or deposited in the piping system during its erection.

JOBSITE CLEANUP:
Al Keep site clean during progress of work.
B. At the conclusion of work, clean all installation thoroughly.
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1. Leave equipment in a factory dock condition. Correct any damage and touch up or repaint
if necessary.
2. Remove all debris from site.

END OF SECTION 15000

GENERAL MECHANICAL REQUIREMENTS 15000 -9



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

SECTION 15005 - DEMOLITION

PART I - GENERAL

1.1

1.4

SECTION INCLUDES:

A. Remove existing general, mechanical and plumbing installations in the remodel area which is no
longer useful to the functions of the building.

B. Maintain existing installations which continue in service or are adapted to new service.
C. Adapt existing installation to new conditions, ie., remove and reinstall piping which must be offset

or revised to accommodate new installation, layouts, etc.
REFERENCES:
A. Respond to General Conditions, Supplemental General Conditions, Division 1, etc.
PROJECT/SITE CONDITIONS:
Work areas are in the existing general building areas, mechanical rooms and chase spaces. Ductwork and
piping exists throughout the building. The building’s utilities are to be restored to service. Be familiar with
site conditions and be careful in the work.

SCHEDULING AND SEQUENCING:

Program and schedule any required interruptions of primary utility service with the General Contractor.

PART II - PRODUCTS

NOT USED

PART I - EXECUTION

-~

3.1

LI
LI

DUCTWORK AND EQUIPMENT:

Remove all ductwork, related insulation, and mechanical equipment in the remodeled areas rendered
obsolete by this work. The contractor shall field coordinate existing work versus new and remove all
ductwork, equipment, and accessories not required by new work to remain. Dispose of removed material
offsite in an approved manner.

MECHANICAL PIPING AND EQUIPMENT:

Remove all mechanical piping, related insulation, equipment and accessories in the remodeled areas
rendered obsolete by this work. The contractor shall field coordinate existing work versus new and remove
all piping, equipment, and accessories not required by new work to remain. Dispose of removed material
offsite in an approved manner.

CONTROLS:

Portions of the existing Yamas/Barber Coleman based control systems are to be relocated and reused.
Remove or relocate indicated control components providing new as required by the contract documents.

END OF SECTION 15005
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SECTION 15060 - GENERAL PIPES AND FITTINGS

PARTI- GENERAL

1.1

1.4

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 Division-15 General Pipes and Fittings section, and is part of each Division-15
section making reference to pipes and pipe fittings specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

SUMMARY:

A. This section is generic in that it describes material and installation required by several other
sections of this specification.

B. Types of pipes and pipe fittings specified in this section include the following:

1. Steel Piping

2. Copper Piping

3. Cast-Iron Soil Piping

4. Grooved Joint Piping

5. Miscellaneous Piping Materials/Products.

C. Pipes and pipe fittings furnished as part of factory-fabricated equipment, are specified as part of
equipment assembly in other Division-15 sections.

QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of pipes and pipe fittings
of types and sizes required, whose products have been in satisfactory use in similar service for
not less than 5 years.

B. Installer's Qualifications:

1. Firm with at least three years history of successful experience on projects of similar
nature.

2. Licensed as a firm in the contractor state of origin and in the State of Utah.

3. Have a publicly registered bonding capacity of sufficient amount to cover this work and
all other work in progress by the contractor.

4. All workmen employed on the project to carry state licenses as journeyman or apprentice
pipe fitters with additional certification for welders.

SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data, installation instructions, and

dimensioned drawings for each type of pipe and pipe fitting. Submit piping schedule showing
manufacturer, pipe or tube weight, fitting type, and joint type for each piping system.
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B. Brazing Certifications: Submit reports as required for piping work.

C. Maintenance Data: Submit maintenance data and parts lists for each type of mechanical fitting.
Include this data, product data, and certifications in maintenance manual; in accordance with
requirements of Division 1.

1.3 REFERENCES:
Al Codes And Standards:
1. Brazing: Certify brazing procedures, brazers, and operators in accordance with ASME
Boiler and Pressure Vessel Code, Section IX, for shop and job-site brazing of piping
work.
2. NSF Labels: Where plastic piping is indicated to transport potable water, provide pipes
and pipe fittings bearing approval label by National Sanitation Foundation (NSF).
1.6 DELIVERY, STORAGE, AND HANDLING:

A. Except for concrete, corrugated metal, hub-and-spigot, clay, and similar units of pipe, provide
factory-applied plastic end-caps on each length of pipe and tube. Maintain end-caps through
shipping, storage and handling as required to prevent pipe-end damage and eliminate dirt and
moisture from inside of pipe and tube.

B. Where possible, store pipe and tube inside and protected from weather. Where necessary to store
outside, elevate above grade and enclose with durable, waterproof wrapping.

C. Protect flanges and fittings from moisture and dirt by inside storage and enclosure, or by

packaging with durable, waterproof wrapping.

PART II - PRODUCTS

2.1 GENERAL:

Al

Piping Materials: Provide pipe and tube of type, joint type, grade, size and weight (wall
thickness or Class) indicated for each service. Where type, grade or class is not indicated,
provide proper selection as determined by Installer for installation requirements, and comply
with governing regulations and industry standards. Use United States (domestic) manufactured
pipe only. Do not use foreign made pipe.

B. Pipe/Tube Fittings: Provide factory-fabricated fittings of type, materials, grade, class and
pressure rating indicated for each service and pipe size. Provide sizes and types matching pipe,
tube, valve or equipment connection in each case. Where not otherwise indicated, comply with
governing regulations and industry standards for selections, and with pipe manufacturer's
recommendations where applicable. Use domestic manufactured fittings only. Do not use
foreign manufactured fittings.

2.2 STEEL PIPES AND PIPE FITTINGS:

Al Black Steel Pipe: Seamless or ERW, ASTM A 53.

B. Electric-Resistance-Welded Steel Pipe: ASTM A 135.

C. Electric-Fusion-Welded Steel Pipe: ASTM A 671, A 672, or A 691.
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D.

E.

Malleable-Iron Threaded Fittings: ANSI B16.3; plain or galvanized as indicated.
Unions: ANSI B16.39; 300 Ib. ground joint malleable iron, hexagonal, selected by Installer for

proper piping fabrication and service requirements, including style, end connections, and metal-
to-metal seats (iron, bronze or brass); plain or galvanized as indicated.

Dielectric Unions: 175 psig WSP at 250°F. Equal to Walter Vallet Company V-line insulating
coupling.

Threaded Pipe Plugs: ANSI B16.14.

Steel Flanges/Fittings: ANSI B16.5, including bolting and gasketing of the following material
group, end connection and facing, except as otherwise indicated.

I. Material Group: Group 1.1.

2. End Connections: Buttwelding.

3. Facings: Raised-face.

4. Steel Pipe Flanges For Waterworks Service: AWWA C207.

Forged-Steel and Threaded Fittings: ANSI B16.11, except MSS SP-79 for threaded reducer
inserts; rated to match schedule of connected pipe.

Forged Branch-Connection Fittings: Except as otherwise indicated, provide type as determined
by Installer to comply with installation requirements.

Pipe Nipples: Fabricated from same pipe as used for connected pipe; except do not use less than
Schedule 80 pipe where length remaining unthreaded is less than 1-1/2", and where pipe size is
less than 1-1/2", and do not thread nipples full length (no close-nipples).

23 COPPER TUBE AND FITTINGS:
A. Copper Tube: ASTM B 88; Type K, L (wall thickness) as indicated for each service; hard-drawn
temper, except as otherwise indicated. Do not use Type M for pressure piping.
B. DWYV Copper Tube: ASTM B 306.
C. Cast-Copper Solder-Joint Fittings: ANSI B16.18.
D. Wrought-Copper Solder-Joint Fittings: ANSI B16.22.
E. Cast-Copper Solder-Joint Drainage Fittings: ANSI B16.23.
F. Wrought-Copper Solder-Joint Drainage Fittings: ANSI B16.29.
G. Cast-Copper Flared Tube Fittings: ANSI B16.26.
H. Bronze Pipe Flanges/Fittings: ANSI B16.24.
L Copper-Tube Unions: Provide standard products recommended by manufacturer for use in
service indicated.
24 CAST-IRON SOIL PIPES AND PIPE FITTINGS:
A. Hubless Cast-Iron Soil Pipe: FS WW-P-401.
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B.

C.

E.

Cast-Iron Hub-and-Spigot Soil Pipe: ASTM A 74.

Hubless Cast-Iron Soil Pipe Fittings: Neoprene gasket complying with ASTM C 564 and
stainless steel clamp holding band.

Cast-Iron Hub-and-Spigot Soil Pipe Fittings: Match soil pipe units; complying with same
standards (ASTM A 74).

Compression Gaskets: ASTM C 564.

GROOVED PIPING PRODUCTS: (Only where acceptable.)

A.

General: At Installer's option, mechanical grooved pipe couplings and fittings may be used for
piping systems having operating conditions not exceeding 230°F (110°C), excluding steam
piping condensing water return to pump, and any other service not recommended by
manufacturer, in lieu of welded, flanged, or threaded methods, and may also be used as unions,
seismiic joints, flexible connections, expansion joints, expansion compensators, or vibration
reducers.

Coupling Housings Description: Grooved mechanical type, which engages grooved or
shouldered pipe ends, encasing an elastomeric gasket which bridges pipe ends to create seal.
Cast in two or more parts, secure together during assembly with nuts and bolts. Permit degree of
contraction and expansion as specified in manufacturer's latest published literature. (Victaulic
style 77) For rigid joints (Victaulic "Zero Flex" style 07).

Coupling Housings: Malleable iron conforming to ASTM A 47.
Coupling Housings: Ductile iron conforming to ASTM A 536.
Standard: Enamel coated, options hot dip galvanized.

Ul o —

Gaskets: Mechanical grooved coupling design, pressure responsive so that internal pressure
serves to increase seal's tightness, constructed of elastomers having properties as designated by
ASTM D 2000.

1. Water Services: EDPM Grade E, with green color code identification.
2. Other Services: As recommended by Manufacturer.

Bolts and Nuts: Heat-treated carbon steel, ASTM A 183, minimum tensile 110,000 psi.

1. Exposed Locations: Tamper resistant nuts.

Branch Stub-Ins: Upper housing with full locating collar for rigid positioning engaging
machine-cut hole in pipe, encasing elastomeric gasket conforming to pipe outside diameter
around hole, and lower housing with positioning lugs, secured together during assembly with

nuts and bolts.

Fittings: Grooved or shouldered end design to accept grooved mechanical couplings.

1. Malleable Iron: ASTM A 47.

2. Ductile Iron: ASTM A 536.

3. Fabricated Steel: ASTM A 53, Type F for 3/4" to 1-1/2"; Type E or S, Grade B for 2" to
20".

4. Steel: ASTM A 234.

Flanges: Conform to Class 125 cast iron and Class 150 steel bolt hole alignment.
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1. Malleable Iron: ASTM A 47.
2. Ductile Iron: ASTM A 536.

H. Specialties:

1. Inline strainers. Victaulic Style 730.
2. Suction diffusers. Victaulic Style 731.
3. Dielectric couplings. Victaulic Style 47.
I Grooves: Conform to the following:
1. Standard Steel: Square cut.
2. Standard Steel: Roll grooved.
3. Ductile Iron: Radius cut grooved, AWWA C606.
J. Manufacturer: Subject to compliance with requirements, provide grooved piping products of one

of the following:

1. ITT Grinnell Corp.
2. Stockham Valves & Fittings, Inc.
3. Victaulic Co. of America.
4. Gustin-Bacon
2.6 MISCELLANEOUS PIPING MATERIALS/PRODUCTS:
A. Soldering Materials: Except as otherwise indicated, provide soldering materials as determined

by Installer to comply with installation requirements. Use no lead bearing solders in domestic
water applications.

Tin-Antimony Solder: ASTM B 32, Grade 95TA.
Silver-Lead Solder: ASTM B 32, Grade 96TS.

B. Brazing Materials: Except as otherwise indicated, provide brazing materials as determined by
Installer to comply with installation requirements.

Comply with SFA-5.8, Section II, ASME Boiler and Pressure Vessel Code for brazing filler
metal materials.

C. Gaskets for Flanged Joints: ANSI B16.21; full-faced for cast-iron flanges; raised-face for steel
flanges, unless otherwise indicated.

D. Piping Connectors for Dissimilar Non-Pressure Pipe: Elastomeric annular ring insert, or
elastomeric flexible coupling secured at each end with stainless steel clamps, sized for exact fit
to pipe ends and subject to approval by plumbing code.

1. Manufacturer: Subject to compliance with requirements, provide piping connectors of
the following
a. Fernco, Inc.
E. Strainers:
1. Y pattern, self-cleaning, line size. Armstrong, Bailey, Crane, Fisher, Metraflex, Mueller,

Sarco, Strong, or Yarway.
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Iron Body, Screwed Ends 2" and Smaller: 250 psig at 425°F, screen mesh to suit service.

Flanged Iron Body 2-1/2" and Larger: 125 psig steam pressure rating, screen mesh to suit
service.

PART III - EXECUTION

3.1 INSTALLATION:

A.

General: Install pipes and pipe fittings in accordance with recognized industry practices which
will achieve permanently- leak proof piping systems, capable of performing each indicated
service without piping failure. Install each run with minimum joints and couplings, but with
adequate and accessible union, flanges, etc., for disassembly and maintenance/replacement of
valves and equipment. Reduce sizes (where indicated) by use of reducing fittings. Align
piping accurately at connections, within 1/16" misalignment tolerance. Do not cold spring.
Store filler weld materials in accordance with codes.

Comply with ANSI B31 Code for Pressure Piping.

Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to drain)
and avoid diagonal runs wherever possible. Orient horizontal runs parallel with walls and
column lines. Locate runs as shown or described by diagrams, details and notations or, if not
otherwise indicated, run piping in shortest route which does not obstruct usable space or block
access for servicing building and its equipment. Hold piping close to walls, overhead
construction, columns and other clearance to 1/2" where furring is shown for enclosure or
concealment of piping, but allow for insulation thickness, if any. Where possible, locate
insulated piping for 1" clearance outside insulation. Wherever possible in finished and occupied
spaces, conceal piping from view, by locating in column enclosures, in hollow wall construction
or above suspended ceilings; do not encase horizontal runs in solid partitions, except as
indicated. Provide high point vents, low point drains with valves and extension to drain for all

piping.

All piping in mechanical rooms, fan rooms, etc., shall be exposed. Do not conceal or imbed
piping in walls, floors or other structures.

Make changes in direction or size with manufactured fittings. Anchor and support piping for
free expansion and movement without damage to piping, equipment or to building.

Arrange piping to maintain head room and keep passageways clear.
Provide unions at connections to equipment and elsewhere as required to facilitate maintenance.

Run full pipe size through shutoff valves, gas cocks, balancing valves, etc. Change pipe size
within three pipe size diameters of final connection to equipment, coils, etc.

Erect all piping to insure proper draining. Domestic water, chilled water, and heating water shall
slope down a minimum of 1" per 40 feet towards the drains. Pitch standpipes down to fire
department connections a minimum of 1" per 40 feet. Slope soil, waste, vent, and roof drain
lines in accordance with requirements of Uniform Plumbing Code.

On horizontal straight runs of pipe, use eccentric reducers with straight side on top for water
plping.
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I

Electrical Equipment Spaces: Do not run piping in or through transformer vaults and other
electrical or electronic equipment spaces and enclosures or above electrical gear unless
authorized and directed. Install drip pan under piping that must be run through electrical spaces.

Anytime lines are broken or disconnected they shall be capped immediately after flushing. 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.

PIPING SYSTEM JOINTS:

General: Provide joints of type indicated in each piping system.

Threaded: Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp
dies. Ream threaded ends to remove buits and restore full inside diameter. Apply pipe joint
compound, or pipe joint tape (Teflon) where recommended by pipe/fitting manufacturer, on male
threads at each joint and tighten joint to leave not more than 3 threads exposed.

Brazed: Braze copper tube-and-fitting joints where indicated, in accordance with ASME B31.

Soldered: Solder copper tube-and-fitting joints where indicated, in accordance with recognized
industry practice. Cut tube ends squarely, ream to full inside diameter, and clean outside of tube
ends and inside of fittings. Apply solder flux to joint areas of both tubes and fittings. Insert tube
full depth into fitting, and solder in manner which will draw solder full depth and
circumference of joint. Wipe excess solder from joint before it hardens.

Flanged Joints: Match flanges within piping system, and at connections with valves and
equipment. Clean flange faces and install gaskets. Tighten bolts to provide uniform
compression of gaskets.

Hubless Cast-Iron Joints: Comply with coupling manufacturer's installation instructions.
Grooved Pipe Joints: Comply with fitting manufacturer's instructions for making grooves in pipe

ends. Remove burrs and ream pipe ends. Assemble joints in accordance with manufacturer's
instructions.

CLEANING, FLUSHING, INSPECTING:

A. General: Clean exterior surfaces of installed piping systems of superfluous materials, and
prepare for application of specified coatings (if any). Flush out piping systems with clean water
before proceeding with required tests. Inspect each run of each system for completion of joints,
supports and accessory items.

1. Inspect pressure piping in accordance with procedures of ASME B31.

B. Disinfect water mains and water service piping in accordance with AWWA C601.

C. Flush, treat and clean heating and cooling systems in accordance with Sections chemical
treatment. Certify by signature of Contractor and Owner's Representative.

PIPING TESTS:

Al General: Provide temporary equipment for testing, including pump and gages. Test piping

system before insulation is installed wherever feasible, and remove control devices before
testing. Test each natural section of each piping system independently but do not use piping
system valves to isolate sections where test pressure exceeds valve pressure rating. Fill each
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section with water and pressurize for indicated pressure and time.

1. Required test period is 2 hours.

N

Test long runs of Schedule 40 pipe at 150 psi, except where fittings are lower Class or
pressure rating.

3. Test each piping system at 150% of operating pressure indicated, but not less than 25 psi
test pressure. .
4. Observe each test section for leakage at end of test period. Test fails if leakage is
observed or if pressure drop exceeds 5% of test pressure.
B. Notifications: At least 10 days prior to commencement of required testing, notice shall be

submitted for review. Tests shall be made prior to painting insulating or covering of any joints
and shall be in accordance with ANSI Code for Pressure Piping.

C. Inspections: Contractor to visually inspect piping while under hydrostatic pressure. Copies of
inspection shall be submitted for review. At option of contract, welds not hydrostatically tested
may be x-ray tested.

D. Repair piping systems sections which fail required piping test, by disassembly and re-
installation, using new materials to extent required to overcome leakage. Do not use chemicals,
stop-leak compounds, mastics, or other temporary repair methods.

E. Drain test water from piping systems after testing and repair work has been completed.
F. Test pressure piping in accordance with ANSI B31.
G. Test waste, drain and vent systems in accordance with local plumbing code and these

specifications. Repair failed sections by disassembly and reinstallation.
H. If test procedures in other sections differ from the above, comply with more stringent

requirements.

END OF SECTION 15060

GENERAL PIPES AND FITTINGS 15060 - 8



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

SECTION 15100 - VALVES

PART I- GENERAL

1.1

14

VALVES

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 Division-15 Valves section, and is part of each Division-15 section making
reference to valves specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

SUMMARY:

A Extent of valves required by this section is indicated on drawings and/or specified in other
Division-15 sections.

B. Types of valves specified in section include the following:

1. Drain Valves.
2. Ball Valves.
3. Miscellaneous Valves.

C. Valves furnished as part of factory-fabricated equipment, are specified as part of equipment
assembly in other Division-15 sections.

QUALITY ASSURANCE:

A. Manufacturer’s Qualifications: Firms regularly engaged in manufacture of valves, of types and
sizes required, whose products have been in satisfactory use in similar service for not less than 5
years.

B. Valve Types: Provide valves of same type by same manufacturer.

C. Valve Identification: Provide valves with manufacturer's name (or trademark) and pressure
rating clearly marked on valve body.

SUBMITTALS:

Al Product Data: Submit manufacturer's technical product data, including installation instructions
for each type of valve. Include pressure drop curve or chart for each type and size of valve.
Submit valve schedule showing Manufacturer's figure number, size, location, and valve features
for each required valve.

B. Shop Drawings: Submit manufacturer's assembly-type (exploded view) shop drawings for each
type of valve, indicating dimensions, weights, materials, and methods of assembly of
components.

C. Maintenance Data: Submit maintenance data and spare parts lists for each type of valve. Include
this data, product data, and shop drawings in Maintenance Manual; in accordance with
requirements of Division 1.
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1.5

REFERENCES:
A. Codes and Standards:
1. MSS Comphance: Mark valves in accordance with MSS-25 "Standard Marking System

for Valves, Fittings, Flanges and Unions".

[ )

ANSI Compliance: For face-to-face and end-to-end dimensions of flanged- or welded-
end valve bodies, comply with ANSI B16.10 "Face-to-Face and End-to-End Dimensions
of Ferrous Valves".

(W}

UL and FM Compliance: Provide valves used in fire protection piping, which are UL-
listed and FM approved.

PART II - PRODUCTS

2

o
3]

S
(VS

VALVES

2.1

VALVES:

Al

General: Provide factory-fabricated valves recommended by manufacturer for use in service
indicated. Provide valves of types and pressure ratings indicated; provide proper selection as
determined by Installer to comply with installation requirements. Provide end connections which
properly mate with pipe, tube, and equipment connections. Where more than one type is
indicated, selection is Installer's option.

Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe size.
Operators: Provide handwheels, fastened to valve stem, for valves other than quarter-turn.
Provide lever handle for quarter-turn valves, 5" and smaller, other than plug valves. Provide one

wrench for every 10 plug valves. Provide gear operators for quarter-turn valves 6" and larger.

Connections: Unless otherwise noted for a particular reason, any valve 2" and larger shall have
flanges.

MANUFACTURERS: For all valves subject to compliance with requirements, provide valves of one of
the following: Comply with specific manufacture requirements listed for specific valves.

ReCEomMmON®Ee

Crane
Keystone
Powell
Nibco/Scott
Stockham
Milwaukee
Bray
Apollo
Grinnell
Watts
Norris

All valves of a given type shall be of the same manufacturer.

HOT WATER HEATING:
A. Ball Valves:
1. Steel piping 3" and Smaller: 400 psig WOG @ 350°F, bronze construction, threaded
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ends, bubble tight mineral filled PTFE seat at 250 psig under water, hard, chrome plated
brass or stainless steel full ported ball. Operate with flow in either direction. Lever or
tee hand as required. Suitable for throttling and tight shut-off. Watts B-6000, B-6001 for
domestic water, Apollo 70-100. Crane Hydro Gem 2190H Milwaukee, Jamesbury,
Stockham. No other manufacturers approved.

For grooved joint steel pipe in 6" and larger sizes, convert to flanged pipe. use indicated
ball or butterfly valves.

B. Balancing Cocks:
1. 2" and Smaller: 175 psig WOG, cast iron body, square head, screwed ends, wrench
operated, lubricated. Crane, Stockham.
2. 2-1/2" and Larger: 200 psig WOG, cast iron body, square head, flanged ends, wrench
operated, lubricated. Crane, Stockham
C. Balancing Valves: Bell and Gossett “Circuit Setter Plus”, Armstrong “CB” or Flowset
Accusetter CB circuit balancing valve with venturi and pressure taps. Unless specifically
indicated, gate valves and butterfly valves may not be used as balancing valves.
24 MISCELLANEOUS VALVES AND SPECIALTIES:
A. Air Vent Valves: Stockham B-64, 300 psi working pressure, 3/8" bronze, Crane No. 88 or ball
valve.
B. Gauge Valves; Ball valve with tee handle.
C. Install valves with bonnets at least 45 degrees above the horizontal to ensure debris does not

collect in bonnet.

PART IIT - INSTALLATION

3.1 VALVE INSTALLATION:

A. Locate all valves in locations which will allow easy operation and facilitate maintenance.

B. Install valves with stems horizontal or above.

C. All branch lines which supply a specific area of the building (such as a toilet room) shall be
valved near the main so that each area may be isolated from the system for repairs without
having to shut down both men and women’s restrooms, other areas, or the whole building.

D. Make all valves located above a non-lay-in type ceiling or behind a wall accessible by means of

an access door.

END OF SECTION 15100
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SECTION 15140 - MECHANICAL SUPPORTING DEVICES

PART I - GENERAL

1.1

1.4

RELATED DOCUMENTS:

Al

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 Division-15 Mechanical Supporting Devices section, and is part of each Division-
15 section making reference to supports and anchors specified herein.

C. Division-15 General Mechanical Requirements apply to work of this section.

SUMMARY:

A. Extent of supports and anchors required by this section is indicated on drawings and/or specified
in other Division-15 sections.

B. Types of supports and anchors specified in this section include the following:

1. Horizontal-Piping Hangers and Supports.

2. Vertical-Piping Clamps.

3. Hanger-Rod Attachments.

4. Building Attachments and In-Beds.

5. Saddles and Shields.

6. Miscellaneous Materials.

7. Anchors.

8. Equipment Supports.

C. Supports and anchors furnished as part of factory-fabricated equipment, are specified as part of
equipment assembly in other Division-15 sections.

D. Relate this section to Section 15240 regarding seismic and vibration control.

QUALITY ASSURANCE:

A. Manufacturer’s Qualifications: Firms regularly engaged in manufacture of supports and anchors,
of types and sizes required, whose products have been in satisfactory use in similar service for
not less than 5 years.

SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data, including installation instructions
for each type of support and anchor.

B. Shop Drawings:

1. Submit manufacturer's assembly-type shop drawings for each type of support and anchor,
indicating dimensions, weights, required clearances, and methods of assembly of
components.

C. Maintenance Data: Submit maintenance data and parts list for each type of support and anchor.

Include this data, product data, and shop drawings in maintenance manual; in accordance with
requirements of Division 1.
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1.5 REFERENCES:
A. Codes and Standards:
1. Code Compliance: Comply with applicable building, mechanical and plumbing codes

pertaining to product materials and installation of supports and anchors.

N

UL and FM Compliance: Provide products which are UL-listed and FM approved.

MSS Standard Compliance:

LI

a. Provide pipe hangers and supports of which materials, design, and manufacture
comply with MSS SP-58.

b. Select and apply pipe hangers and supports, complying with MSS SP-69.
c. Fabricate and install pipe hangers and supports, complying with MSS SP-89.

d. Terminology used in this section is defined in MSS SP-90.

PART II - PRODUCTS

2.1 HORIZONTAL-PIPING HANGERS AND SUPPORTS:

Al

General: Except as otherwise indicated, provide factory- fabricated horizontal piping hangers
and supports complying with MSS SP-58, of one of the following MSS types listed, selected by
Installer to suit horizontal-piping systems, in accordance with MSS SP-69 and manufacturer's
published product information. Use only one type by one manufacturer for each piping service.
Select size of hangers and supports to exactly fit pipe size for bare piping, and to exactly fit
around piping insulation with saddle or shield for insulated piping. Provide copper-plated
hangers and supports for copper-piping systems.

Adjustable Steel Clevises Hangers: MSS Type 1. (For suspension of non-insulated or insulated
stationary pipe lines; 1/2" to 30".)

Steel Double Bolt Pipe Clamps: MSS Type 3. (For suspension of pipe requiring up to 4" of
insulation and where flexibility of clamp is desirable; 3/4" to 24".)

Steel Pipe Clamps: MSS Type 4. (For suspension of cold pipe lines or hot lines where little or
no insulation is required; 1/2" to 24".)

Pipe Hangers: MSS Type 5. (For suspension of piping when off-center closure allowing
installation of hanger before erection of piping is desired; 1/2" to 4".)

Adjustable Swivel Pipe Rings: MSS Type 6. (For suspension of non-insulated stationary pipe
lines; 3/4" to 8".)

Adjustable Steel Band Hangers: MSS Type 7. (For suspension of non-insulated stationary pipe
lines; 3/4" to 8".)

Adjustable Band Hangers: MSS Type 9. (For suspension of non-insulated stationary pipe liens;
1/2" to 8".)
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L

M.

N.

Adjustable Swivel Rings, Band Type: MSS Type 10. (For suspension of non-insulated
stationary pipe lines; 3/8" to 8".)

Split Pipe Rings: MSS Type 11. (For suspension of non-insulated stationary pipe lines; 3/8" to

31.)

Extension Split Pipe Clamps: MSS Type 12. (For suspension of non-insulated stationary pipe

an

lines; 3/8" to 3".
U-Bolts: MSS Type 24. (For support of heavy loads; 1/2" to 30".)

Clips: MSS Type 26. (For support of uninsulated piping not subject to expansion or
contraction.)

Pipe Saddle Supports: MSS Type 36, including steel pipe base- support and cast-iron floor
flange. (To support pipe from floor stanchion, using floor flange to secure stanchion to floor 4"
to 36".)

Pipe Stanchion Saddles: MSS Type 37, including steel pipe base support and cast-iron floor
flange. (To Type 36 except U-bolt provided for retaining pipe.)

22 VERTICAL-PIPING CLAMPS:

A. General: Except as otherwise indicated, provide factory- fabricated vertical-piping clamps
complying with MSS SP-58, of one of the following types listed, selected by Installer to suit
vertical piping systems, in accordance with MSS SP-69 and manufacturer's published product
information. Select size of vertical piping clamps to exactly fit pipe size of bare pipe. Provide
copper-plated clamps for copper-piping systems.

B. Two-Bolt Riser Clamps: MSS Type 8. (For support and steadying of pipe risers; 3/4" to 20".
Also supports pipe covering or insulation.)

C. Four-Bolt Riser Clamps: MSS Type 42. (When longer ends are required for riser clamps.)

2.3 HANGER-ROD ATTACHMENTS:

A. General: Except as otherwise indicated, provide factory- fabricated hanger-rod attachments
complying with MSS SP-58, of one of the following MSS types listed, selected by Installer to
suit horizontal-piping hangers and building attachments, in accordance with MSS SP-69 and
manufacturer's published product information. Use only one type by one manufacturer for each
piping service. Select size of hanger-rod attachments to suit hanger rods. Provide copper-plated
hanger-rod attachments for copper-piping systems.

B. Steel Turnbuckles: MSS Type 13. (For adjustment up to 6" for heavy loads.)

C. Steel Clevises: MSS Type 14. (For use on high temperature piping installations.)

D. Swivel Turnbuckles: MSS Type 15. (For use with split pipe rings, MSS type 11.)

E. Malleable Iron Sockets: MSS Type 16. (For attaching hanger rod to various types of building
attachments.)

2.4 BUILDING ATTACHMENTS AND IN-BEDS:
Al General: Except as otherwise indicated, provide factory- fabricated building attachments
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complying with MSS SP-58, of one of the following MSS types listed, selected by Installer to
suit building substrate conditions, in accordance with MSS SP-69 and manufacturer's published
product information. Select size of building attachments to suit hanger rods. Provide copper-
plated building attachments for copper-piping systems.

Concrete Inserts: MSS Type 18. (For upper attachment for suspending pipe hangers from
concrete ceiling.)

Top Beam C-Clamp: MSS Type 19. (Use under roof installations with bar joist construction, for
attachment to top flange of structural shape.)

Side Beam or Channel Clamps: MSS Type 20. (For attachment to bottom flange of beams,
channels, or angles.)

Center Beam Clamps: MSS Type 21. (For attachment to center of bottom flange of beams.)

Welded Beam Attachments: MSS Type 22. (For attachment to bottom of beams where loads are
considerable and rod sizes are large.)

C-Clamps: MS Type 23. (For attachment to structural shapes.)

Top Beam Clamps: MSS Type 25. (For attachment to top of beams when hanger rod is required
tangent to edge of flange.)

Side Beam Clamps: MSS Type 27. (For attachment to bottom of steel I-beams.)

Steel Beam Clamps with Eye Nut: MSS Type 28. (Same as Type 28 with link extensions.)
Linked Steel Clamps with Eye Nut: MSS Type 29. (Same as Type 28 with link extensions.)
Malleable Beam Clamps: MSS Type 30. (For attachment to structural steel.)

Steel Brackets: One of the following for indicated loading:

1 Light Duty: MSS Type 31, to 570 pounds.

2. Medium Duty: MSS Type 32, to 1,500 pounds.

3 Heavy Duty: MSS Type 33, to 3,000 pounds.

Side Beam Brackets: MSS Type 34. (For use on sides of steel or wooden beams.)

Plate Lugs: MSS Type 57. (For attachment to steel beams where flexibility at the beam is
desired.)

Horizontal Travelers: MSS Type 58. (For supporting piping systems subject to linear horizontal
movements where head room is limited.

SADDLES AND SHIELDS:

A

General: Except as otherwise indicated, provide saddles or shields under piping hangers and
supports, factory-fabricated, for all insulated piping. Size saddles and shields for exact fit to mate
with pipe insulation.

Protection Saddles: MSS Type 39; see section Mechanical Insulation for void fill requirements.
Use for roller supports and on all pipes 10" and larger.
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C. Protection Shields: See section Mechanical Insulation.

D. Thermal Hanger Shields: See section Mechanical Insulation.

E. Manufacturer; Subject to compliance with requirements, provide thermal hanger shields of one
of the following:

1. Elcen Metal Products Co.
2. Pipe Shields, Inc.
2.6 MANUFACTURERS OF HANGERS AND SUPPORTS:

Al Manufacturer: Subject to compliance with requirements, provide hangers and supports of one of
the following:

1. Kin-Line, Inc.
2. Fee & Mason Mfg. Co.; Div. Figgie International
3. ITT Grinnel Corp.
4. B-Line
5. Unistrut
2.7 MISCELLANEOUS MATERIALS:

A. Metal Framing: Provide products complying with NEMA STD ML 1.

B. Steel Plates, Shapes and Bars: Provide products complying with ASTM A 36.

C. Cement Grout: Portland cement (ASTM C 150, Type I or Type III) and clean uniformly graded,
natural sand (ASTM C 404, Size No. 2). Mix at a ratio of 1.0 part cement to 3.0 parts sand, by
volume, with minimum amount of water required for placement and hydration. Use Embeco
grout for non-shrink applications.

D. Heavy Duty Steel Trapezes: Fabricate from factory built channel (Unistrut) system and use

factory fasteners for channel steel shapes, selected for loads required; weld steel in accordance
with AWS standards.

PART III - EXECUTION

3.1 INSPECTION:

A.

Examine areas and conditions under which supports and anchors are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner acceptable to
Installer.

3.2 PREPARATION:

A.

Proceed with installation of hangers, supports and anchors only after required building structural
work has been completed in areas where the work is to be installed. Correct inadequacies
including (but not limited to) proper placement of inserts, anchors and other building structural
attachments.

Prior to installation of hangers, supports, anchors and associated work, Installer shall meet at
project site with Contractor, installer of each component of associated work, inspection and
testing agency representatives (if any), installers of other work requiring coordination with work
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of this section and Architect/Engineer for purpose of reviewing material selections and
procedures to be followed in performing the work in compliance with requirements specified.

33 INSTALLATION OF BUILDING ATTACHMENTS:

Install building attachments at required locations within concrete or on structural steel for proper
piping support. Space attachments within maximum piping span length indicated in MSS SP-69.
Install additional concentrated loads, including valves, flanges, guides, strainers, expansion
joints, and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten insert securely to forms.

Where concrete with compressive strength less than 2500 psi is indicated. install reinforcing bars
through the openings at the tops of inserts.

3.4 INSTALLATION OF HANGERS AND SUPPORTS:
A. General: Install hangers, supports, clamps and attachments to rigidly support piping properly

from building structure; comply with MSS SP-69. Arrange for grouping of parallel runs of
horizontal piping to be supported together on trapeze type hangers where possible. Install
supports with maximum spacings complying with MSS SP-69. Where piping of various sizes is
to be supported together by trapeze hangers, space hangers for smallest pipe size or install
intermediate supports for smaller diameter pipe. Do not use wire or perforated metal to support
piping, and do not support piping from other piping.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and other
accessories. Except as otherwise indicated for exposed continuous pipe runs, install hangers and
supports of same type and style as installed for adjacent similar piping.

Prevent electrolysis in support of copper tubing by the use of hangers and supports which are
copper plated, or by isolating with foam rubber covering or 30 mil insulating tape.

Provisions for Movement:

1. Install hangers and supports to allow controlled movement of piping systems and to
permit freedom of movement between pipe anchors, and to facilitate action of expansion
joints, expansion loops, expansion bends and similar units.

2. Install supports within 2 feet of non-vertical flex connectors.

Load Distribution: Install hangers and supports so that piping live and dead loading and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that maximum
pipe deflections allowed by ANSI B31 Pressure Piping Codes are not exceeded.

Insulated Piping: Do not allow hangers to come in contact with pipe where pipe is specified to
be insulated.

Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting through
insulation; do not exceed pipe stresses allowed by ANSI B31.

Shields: Where low-compressive-strength insulation or vapor barriers are indicated on cold or
chilled water piping, install galvanized steel protective shields. Install calcium silicate blocks
(12" long minimum) at support points.
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J. Saddles: Where insulation without vapor barrier i1s indicated, install protection saddles.
3.5 INSTALLATION OF ANCHORS:

Al Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI
B31, and to prevent transfer for loading and stresses to connected equipment.

B. Fabricate and install anchor by welding steel shapes, plates and bars to piping and to structure.
Comply with ANSI B31 and with AWS standards.

C. Where expansion compensators are indicated, install anchors in accordance with expansion unit
manufacturer's written instructions, to limit movement of piping and forces to maximums
recommended by manufacturer for each unit.

D. Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe-runs,
at intermediate points in pipe-runs between expansion loops and bends. Make provisions for
preset of anchors as required to accommodate both expansion and contraction of piping.

3.6 EQUIPMENT SUPPORTS:

A. Provide concrete housekeeping bases for all floor mounted equipment furnished as part of the
work of Division 15. Size bases to extend a minimum of 4" beyond equipment base in any
direction; and 4" above finished floor elevation. Construct of reinforced concrete, roughen floor
slab beneath base for bond, and provide steel rod anchors between floor and base. Locate anchor
bolts using equipment manufacturer's templates. Chamfer top and edge corners.

3.7 ADJUSTING AND CLEANING:
A. Hanger Adjustment: Adjust hangers so as to distribute loads equally on attachments.
B. Support Adjustment: Provide grout under supports so as to bring piping and equipment to proper

level and elevations.
C. Cleaning: Clean factory-finished surfaces. Repair any marred or scratched surfaces with

manufacturer's touch-up paint.

END OF SECTION 15140
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SECTION 15170 - MOTORS, DRIVES AND ELECTRICAL REQUIREMENTS FOR MECHANICAL WORK

PART I- GENERAL

1.1

1.4

RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B. Related Sections: Separate electrical components and materials required for field installation and
electrical connections are specified in Division 16.

SUMMARY:

Al This section specifies the basic requirements for motors and drives furnished by this Division
and for electrical components which are an integral part of packaged mechanical equipment.
Package components include, but are not limited to factory installed motors, starters, and
disconnect switches, etc.

B. Specific electrical requirements (i.e. horsepower and electrical characteristics) for mechanical
equipment are noted within these documents.

QUALITY ASSURANCE:
Al Provide electrical components and materials which are UL labeled.
SUBMITTALS:

Al Submit product data for motors, belts, drives, starters, and other electrical components with
submittal data required for the equipment for which it serves, as required by the individual
equipment specification sections. Verify project electrical characteristics with submittal.
Confirm suitability for altitude, maintaining full nameplate rating plus service factor. Include
this data in maintenance manual in accordance with Division 15195 "Operation and Maintenance
Manuals".

REFERENCES:

NEMA Standards MG 1: Motors and Generators.

NEMA Standards ICS 2: Industrial Control Devices, Controllers, and Assemblies.
NEMA Standards 250: Enclosures for Electrical Equipment.

NEMA Standards KS 1: Enclosed Switches.

Comply with National Electrical Code (NFPA 70).

mo 0w

PART II - PRODUCTS

2.1

MOTORS:

A. The following are basic requirements for simple or common motors. For special motors, more
detailed and specific requirements are specified in the individual equipment specifications.

1. Torque characteristics shall be sufficient to satisfactorily accelerate the driven loads.
2. Motor sizes large enough so that the driven load will not require the motor to operate in

the service factor range.
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.
3.

10.

11.

Two-speed motors with 2 separate windings for poly-phase motors. Confirm 2-speed
starter requirements with Division 16000.

Single speed motors of the permanent split capacitor type. (PSC)
Temperature Rating: Minimum rate for 40°C environment with maximum 90°C
temperature rise for continuous duty at full load (Class H Insulation for altitude, Class B

leads allowed).

Starting Capability: Frequency of starts as indicated by automatic control system, and
not less than 5 evenly timed spaced starts per hour for manually controlled motors.

Service Factor: 1.15 for poly-phase motors and 1.35 for single phase motors, 1.0 for
TEFC motors.

Motor Construction: NEMA Standard MG 1, general Purpose, continuous duty, design
"B", except "C" where required for high starting torque.

Frames: NEMA Standard No. 48 or 54; T-frame, use driven equipment manufacturer's
standards to suit specific application.

Bearings:
a. Ball or roller bearings with inner and outer shaft seals;
b. Re-greasable, except permanently sealed where motor is normally inaccessible for

regular maintenance .

c. Designed to resist thrust loading where belt drives or other drives produce lateral
or axial thrust in motor;

d. For fractional horsepower, light duty motors, sleeve type bearings are permitted;
Enclosure Type:
a. Open drip-proof motors for indoor use where satisfactorily housed or remotely

located during operation;

b. Guarded drip-proof motors where exposed to contact by employees or building
occupants;
c. Weather protected type I for outdoor use, Type II where not housed;

Overload Protection: built-in thermal overload protection and, where indicated, internal
sensing device suitable for signaling and stopping motor at starter.

Noise Rating: "Quiet”

All motors one HP and above shall be high efficiency with efficiency ratings consistent
with NEMA Standard MG 1-12, 55A, Efficiency Levels of Energy Efficient Polyphase
Squirrel - Cage Induction Motors. Values are found in Table 12-6C of the NEMA
Standard. Motors used with Variable Frequency Drives shall be compatible and designed
for use with Variable Frequency Drives. Any “explosion proof” motor for classified
areas, scheduled for use with VFD’s, shall be listed for inverter duty applications.

MOTORS, DRIVES & ELECTRICAL REQUIREMENTS 15170 -2



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

15.  Nameplate: indicate the full identification of manufacturer. ratings, characteristics,
construction, special features and similar information.

16. Acceptable Manufacturers: Allis-Chalmers, Baldor, Century, General Electric, Gould,
Lincoln, Louis-Allis, Marathon, Reliance, U.S. Motors, Westinghouse.

END OF SECTION 15170
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SECTION 15190 - MECHANICAL IDENTIFICATION
PART I - 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. Division 15 Basic Mechanical Materials and Methods sections apply to work of this section.

C. Cross reference Division 9 for basic painting requirements. Use this section to identify extent of
painting for pipes, ducts, etc. and color coded identification.

1.2 SUMMARY:
A All new heating equipment and piping, new automatic temperature control equipment (excluding

thermostats and relays), and distribution systems shall be labeled. Electrical switches and starters
for mechanical equipment shall also be labeled.

PART II - GENERAL MECHANICAL MATERIALS AND METHODS

2.1 EQUIPMENT, VALVE PIPE AND DUCT IDENTIFICATION:
A. Equipment Identification:
1. Identify all equipment including, but not limited to, gauges, meters, all mechanical

equipment, ATC panels, controller, etc., and all other devices shall be identified with signs
made of laminated plastic with 1/8" or larger engraved letters.

(8]

Each equipment shall have its own unique equipment number.

Information on sign shall include name of equipment, identification on plans and
schedules, rating, maintenance instructions and any other important data not included on
factory attached name plate.

(98]

4. Signs shall be attached to equipment so they can be easily read. Attachment shall be by
rust proof screws or rivets. Glue shall not be used.

i

Sample identification signs for equipment shall be as follows:
a. “Fan Coil Unit (FCU-)

Rating: 8300 CFM @ 0.5” E.S.P.
b. “ATC Panel A”

(Note: Avoid using only the engineer’s designations as used on plans; identify
equipment as to area or zone served.)

B. Valve Tagging:

1. All newly install valves shall be designated by distinguishing numbers and letters and these
new designations indicated on existing charts. In the event an existing chart is not available
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o
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Number

the contractor shall provide a new chart for the newly installed valves. Note that all newly
installed VAV box three way valves shall retain there existing valve tags, however there
designation shall be changed on the existing chart. In the event that these existing valves
are not tagged, new tags shall be constructed for the valves and noted on a revised or new
chart.

Valve Identification:

a. All valves, regardless of size, shall have brass tags at least 1" by 3" in size and
0.051 inches thick. Legend on tag shall use engraved lettering at least 1/8" high.
Each valve on the drawing shall be identified separately, and valve tags shall match
the drawing identification.

b. Valve tags shall include the following minimum information:
(1) Plan Identification
(2) Normal Position
(3) Duty
4) Area Served
(3) Valve Type

c. Tags shall be securely fastened to valves with steel rings or brass jack chain, in a
manner to permit easy reading. Do not attach to valve wheel or the handle.

A chart of all newly installed valves shall be furnished as part of O & M Manual by the
Contractor. Charts shall indicate the following items:

a. Valve identification number
Location
Service or purpose
Normal position
Sample Identification Chart is as follows:

VALVE IDENTIFICATION CHART

Description Location™ Normal Position

1

Fan Coil Unit FUC-_ shutoff valve Mech Rm #121 Open

* The above room numbers shall be the room numbers actually used. DO NOT USE ARCHITECTURAL
ROOM NUMBERS ON PLANS. Use institution actual assigned room numbers.

C. Pipe Identification:

1.

All new pipes are to be labeled and color coded with contents clearly identified and arrows
indicating direction of flow. This applies to piping run above the ceilings as well as pipe
exposed in equipment rooms and finished areas. Pipes shall be identified at the following
locations:

At the point of new connection to existing piping.

At every point of entry and exit where piping passes through a wall or floor.
On each riser and junction.

Adjacent to all special fittings or devices (regulating valves, etc.)
Connection to equipment.

mao o
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2. Apply markers so they can be read from floor. Labels and markers shall be of the self-
sticking, all temperature, permanent type as manufactured by W. H. Brady Co., 727 West
Glendale Avenue, Milwaukee, Wisconsin; or Seton Name Plate Corp., 592 Boulevard,
New Haven, Connecticut.

3. Identifying lettering shall be painted or stenciled on duct or pipe. Self-adhesive or glue-on
type labels are acceptable. Letters shall be 2" high for duct and larger piping 3" or more,
1" high for 1-1/4" to 2-1/2" pipe, and 1/2" high for 1" pipe and smaller.

4. Arrows to indicate direction of flow shall be painted in the same color as the lettering. The
arrow shall point away from the lettering. On duct and large piping 3" or more in
diameter, the “shaft” of the arrow shall be 2" long and 1" wide. Smaller piping, 2-1/2" or
less, shall have arrows with a shaft 1/2" wide and 2" long. Use a double-headed arrow if
the flow can be in either direction.

5. Pipe color coding shall be uniform throughout. Background colors shall be as follows:

a. Yellow: Dangerous Materials (high pressure steam, natural gas, condensate, high
pressure refrigerant, high voltage, etc.)

b. Red: Fire Protection Equipment (fire sprinkler water, fire protection water).

c. Bright Blue: Protective Materials (filtered water).

d. Green: Safe Materials (chilled water, cold water, instrument air, sanitary sewer,
etc.)

6. Piping and duct shall be identified with the following colors:

Abbreviation & Medium Identifying Marker Field Lettering Color
In Pipe or Duct Lettering Color
Water:
Heating Water HWS Yellow Black
Supply
Heating Water HWR Yellow Black
Return
Chilled Water CHWS Green Black
Supply
Chilled Water CHWR Green Black
Return
Drain Black
Domestic Cold Water DCW Green Black
Domestic Hot Water DHW Yellow Black
7. Markers shall be installed in strict accordance with manufacturer’s instructions.
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On chalky and loose insulation, soft, porous, fiber filled or fiberglass coverings, a spiral
wrap of pipe banding tape shall be made around the circumference of the pipe. Sufficient
spiral wraps shall be made to accommodate the horizontal dimension of the pipe marker.

On bare pipes, painted pipes, and pipes insulated with a firm covering pipe banding tape
matching the background color of the marker shall be used for 360 color coding. After
applying pipe markers, wrap pipe banding tape around pipe at each end of marker. Tape
should cover 1/4" to 1/2" to 1" on itself. Be sure pipe surface is dry and free of dirt or
grease before applying markers or bonding tape.

8. Stenciling may be used in lieu of the above labels and markers if finished application gives
the same overall appearance. If stenciling is used, letter heights, background colors,
banding and arrows shall be as specified above. Submit samples before proceeding with

work.
2.2 PANEL IDENTIFICATION:
A. All panel devices shall have engraved black face formica with white engraved lettering labels on

panel faces.

B. All internal panel components shall have engraved black face formica labels with white engraved
lettering. Fasten label beneath each device.

C. All panel wiring and tubing shall be numerically or alphabetically coded.

END OF SECTION 15190
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SECTION 15195 - OPERATION AND MAINTENANCE MANUALS
PART I - 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. Division-15 General Mechanical Requirements sections apply to work of this section.
1.2 SUMMARY:
A. Furnish four sets of bound operation and maintenance manuals. Manuals shall contain descriptive

drawings and data which identify equipment installed at the project and detail the procedures and
parts required to maintain and repair the equipment. Copies of approved submittals shall be
included for all equipment.

1.3 OPERATION AND MAINTENANCE MANUAL FOR MECHANICAL SYSTEMS:
A General:
1. The "Operating and Maintenance Manual" is a bound compilation of drawings and data

that the owner requires for each building or project. These manuals, complete with
drawings and data, shall be furnished to the Owner.

o

The mechanical contractor has overall responsibility to obtain the necessary data and
compile the data as set forth in this specification, including items or equipment purchased
by the Owner and delivered to the contractor for installation.

The number of binders (or "volumes") required will depend on the amount of information
to be catalogued. Total "sets" see paragraph 1.02A.

(V)

4. Make all information legible and sufficiently marked to indicate the exact size, model,
type, etc., of equipment furnished and installed.

B. Purpose: The Operating and Maintenance Manual is prepared to provide a ready reference to all
important pieces of mechanical and electrical equipment installed on the project. It is also to
provide the necessary operating and maintenance data for use by service personnel. It is also to
provide information required for checking equipment performance or for planning of plant
expansion or redesign.

PART II - MATERIALS AND METHODS

2.1 PAGE SIZE: All pages shall be standard 8-1/2 x 11 inches size or approximate multiples (preferably 16 x
11 inches) folded to 8-1/2 x 11 inch.

2.2 DRAWINGS: All drawings larger than 8-1/2" x 11" shall be folded and inserted in individual 8-1/2" x
11" manilla pockets, which shall have standard three-ring side punching for insertion in the binders. The
equipment name, drawing description and number shall be written on the face of each manilla pocket.

23 BINDERS: Binders shall be Buckram (stiffened fabric), bar-lock type binders with block lettering for

sheet size 8-1/2 x 11 inches with 2" to 3-1/2" expandable metal capacity as required for the project. The
number of binders, however, shall be based on not filling them beyond 4".
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Al Place the following information on the front cover and backbone:

1. "Operation and Maintenance Manual".

2. Project Name (and volume number if more than one volume).
Project Number (Per DFCM project number).

3. Building name and number.

4. Architect's name.

5. Engineer's name.

6. General Contractor's name.

7. Mechanical Contractor's name.

Items 5 through 7 need not be printed on the backbone.

24 CONTENTS AND INDEXING:
A. The first section shall include the following information.

1. First page shall be a Table of Contents and Name of project, DFCM project number, date
awarded, date of substantial completion.

2. Name, addresses and phone numbers of architects engineers and associates.

3. Names addresses and phone numbers of contractors and subcontractors and sub-contractors
and the work to which each was assigned.

4. An equipment list with the names, addresses and phone numbers of suppliers. Each piece
of equipment shall be described by name, identification number, location, and function.

B. The second section shall include the following information.

1. Operating systems description to describe operating modes with single-line diagrams; all
setpoints and normal operating parameters for all load, pressure temperature and flow
checkpoints; all alarms and cautions for operations.

2. Schematic control diagrams (blue line prints) for each separate fan system. Each control
diagram shall show a schematic representation of mechanical equipment and locations of
start-stop switches, automatic valves, valves and gauges. The correct operating reading for
each control instrument shall be marked an this diagram.

C. The third section shall include the following information.

1. A comprehensive lubrication and maintenance schedule for all the equipment.
D. The Fourth section shall include the following information.

1. Test run and balancing reports which include the following.

a. Floor plans with all air opening and thermometer locations clearly marked and
cross-referenced with data sheets. Format may be 8-1/2 x 11 or 11 x 14 if legible.
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b. Data sheets showing amount of air at each opening.
B. In following sections, devote each section to an individual piece of equipment and provide the
following.

1. Copy of purchase order change (if any).

2. Equipment descriptions.

3. Detailed installation, operating and maintenance instructions (not just a product catalog)
written in a step-by-step manner of identifying start-up, operating, shutdown and
emergency action sequences sufficiently clear so a person unfamiliar with that equipment
could perform its operations.

4. Equipment drawings, Manufacturer's test or calculated performance data and certified test
curves.

5. Name, address and phone number of manufacturer fabricator and local vendor.

6. Complete parts listing which include catalog number, serial number, contract number,
model number, size and plan symbol, or other accurate provision for ordering replacement
and spare parts.

7. Certified drawings where applicable, showing assembly of parts and general dimensions.

8. Manufacturer's brochure marked to indicate exact equipment purchased. Brochures on
component parts supplied by a manufacturer with his equipment, but not manufactured
directly by him, shall also be included.

9. A copy of the approved submittals for each piece of equipment.

10.  Wiring diagrams, marked with model and size and plan symbol.

11.  Outline drawings, special construction details, "as built" electrical wiring and control
diagrams for all major and supplementary systems.

C. All purchased equipment data shall be used to designate the sections. Within each section

additional indexing of component parts may be required

D. Manuals shall contain descriptions of the building systems in sufficient detail to adequately
indicate the type of systems installed and the basic details of their operation.

E. Operation and Maintenance Manuals shall contain to the fullest extent all possible information
pertinent to the equipment.

END OF SECTION 15195
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SECTION 15250 - MECHANICAL INSULATION
PART I - 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-15, Section 15000 - General Mechanical Requirements applies to work of this section.
1.2 SUMMARY:
Al Extent of mechanical insulation required by this section is indicated on drawings and schedules as

required by the current Model Energy Code, and by requirements of this section. Use no asbestos
in this work. Include restorations of insulations of damaged work including repair of damaged
existing insulation due to new work.

B. Types of mechanical insulation specified in this section include the following:
1. Piping Systems Insulation:
a. Fiberglass.
2. Ductwork System Insulation:
a. Fiberglass.
C. Refer to Division-15 section "Mechanical Supporting Devices™ for protection saddles, protection

shields, and thermal hanger shields.

D. Refer to Division-135 section "System Identification” for installation of identification devices for
piping, ductwork, and equipment.

1.3 QUALITY ASSURANCE:
A. Manufacturer’s Qualifications: Firms regularly engaged in manufacture of mechanical insulation
products, of types and sizes required, whose products have been in satisfactory use in similar

service for not less than 3 years.

B. Installer’s Qualifications: Firm with at least 5 years successful installation experience on projects
with mechanical insulations similar to that required for this project.

C. Flame/Smoke Ratings: Provide composite mechanical insulation (insulation, jackets, coverings,
sealers, mastics and adhesives) with flame-spread index of 23 or less, and smoke-developed index
of 50 or less, as tested by ASTM E 84 (NFPA 255) method.

14 SUBMITTALS:

A. Product Data: Submit manufacturer's specifications and installation instructions for each type of

mechanical insulation. Submit schedule showing manufacturer's product number, k-value,

thickness, and furnished accessories for each mechanical system requiring insulation.

B. Maintenance Data: Submit maintenance data and replacement material lists for each type of
mechanical insulation. Include this data and product data in maintenance manual.
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1.5 DELIVERY. STORAGE AND HANDLING:

A.

B.

Deliver insulation, coverings, cements, adhesives and coatings to site in containers with
manufacturer's stamp or label affixed showing fire hazard ratings of products.

Protect insulation against dirt, water and chemical and mechanical damage. Do not install
damaged or wet insulation; remove from project site.

PART II - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS:

A

[§e]
o

A.

Manufacturer: Subject to compliance with requirements, provide mechanical insulation materials
of one of the following (except as noted):

1. Armstrong World Industries, Inc.

2. Babcock and Wilcox Co., Insulating Products Div.
3. CertainTeed Corp.

4, Knauf Fiber Glass GmbH.

3. Manville Products Corp.

6. Owens-Corning Fiberglass Corp.

7. Pittsburgh Corning Corp.

PIPING INSULATION MATERIJALS:

Preformed Fiberglass Piping Insulation: ASTM C 547. Class 1 for use to 430°F (230°C); Class 2
for use to 650°F (345°C); Class 3 for use to 1200°F (650°C).

Jackets for Piping Insulation: All purpose (ASJ) fire retardant jacket, ASTM C 921, Type I for
piping with temperatures below ambient, Type II for piping with temperatures above ambient.
Type I may be used for all piping at Installers option.

Encase pipe fittings insulation with one-piece premolded PVC fitting covers, fastened as per
manufacturer's recommendations.

Staples, Bands, Wires, and Cement: As recommended by insulation manufacturer for applications
indicated.

Adhesives, Sealers, and Protective Finishes: As recommended by insulation manufacturer for
applications indicated.

Insulation Protection Shields: MSS Type 40; of length recommended by manufacturer to prevent
crushing of insulation.

Thermal Hanger Shields: constructed of 360 degrees insert of high density, 100 psi, water-proofed
calcium silicate, encased in 360 degrees sheet metal shield. Provide assembly of same thickness
as adjoining insulation.

1. Manufacturer: Subject to compliance with requirements, provide thermal hanger shields of
one of the following:

a. Elcen Metal Products Co.
b. Pipe Shields, Inc.
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2.3 PIPING SEALANT THROUGH WALLS:

Al Sealant shall be a two-part foamed silicone elastomer equal to Dow Corning 3-6548 Silicone RTV
foam or equivalent by 3M or “Spec Seal” by STI. Sealant shall be applied at any piping of pipe or
duct penetration through fire or smoke walls to prevent air from passing through the opening.

B. Sealant cell structure, foamed in place, shall be U.L. classified and shall meet the smoke
development and fuel contribution ratings specified. Sealant shall be stable at extreme
temperatures, and shall effectively confine such hazards as fire, smoke and gases.

C. Sealant required at any fire/smoke wall penetration to be according to approved detail for each
specific wall assembly. Contractor shall submit detail for engineer approval.

24 DUCTWORK INSULATION MATERIALS:

A. Flexible Fiberelass Ductwork Insqlation: ASTM C 553, T_ype 1 - resilient, ﬂexib}e; Class B-1 -
0.65 Ibs/ft’; Class B-2 - O.75~1bs/ft’; Class B-3 - 01.0 Ibs/ft”; Class B-4-15 Ibs/ft’; Class B-5 - 2.0
Ibs/ft3: Class B-6 - 3.0 lbs/ft’; Type II - flexible; Class F-1 - 4.5 lbs/ft”; Type III - semirigid; Class
F-2 - 4.5 Ibs/ft’.

B. Ductwork Insulation Accessories: Provide staples, bands, wires, tape, anchors, corner angles and
similar accessories as recommended by insulation manufacturer for applications indicated.

C. Ductwork Insulation Compounds: Provide cements, adhesives, coatings, sealers, protective

3%}
w

finishes and similar compounds as recommended by insulation manufacturer for applications
indicated.

COATING OF CHILLED WATER PIPING: After fabrication assembly and installation of blacksteel

chilled water piping (copper and galvanized steel excluded), scrape and brush piping free of scale, dirt and
loose material, and wipe clean with solvent moistened cloth.

Using brush or roller coat entire piping surfaces with prime and finish coats of a water based vinyl acrylic
system equivalent to the RustOleum “RustOCrylic” 5700 system or equivalent by SherwinWilliams.
System includes red primer (5769) grey primer (5781) and black finish coat (5779). Seek a final film
thickness in the 4-6 mil range.

Allow coating to dry and harden thoroughly before applying insulations.

PART III - EXECUTION

3.1 GENERAL:

Al

D.

Piping insulation shall be fiberglass one-piece preformed pipe insulation, class related to
temperature, with all purpose (ASJ) fire retardant jacket, additional jacketing as noted.

Fittings and valves shall be insulated and covered with preferred Zeston (PVC) covers.
Fire and smoke hazard for a complete insulation system shall not exceed:
Flame spread - 25

Fuel contribution - 50
Smoke development - 50

LI BN

Hangers shall not contact pipe where pipe is specified to be insulated. Insulation shall run
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A.

continuous through the pipe hanger.

INSPECTION:

Examine areas and conditions under which mechanical insulation is to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected in manner acceptable to
Installer.

PLUMBING PIPING SYSTEM INSULATION:

Insulation Omitted: Omit insulation on chrome-plated exposed piping (except for handicapped
fixtures), air chambers, unions strainers check valves, balance cocks, flow regulators, drain lines
from water coolers, drainage piping located in crawl spaces or tunnels, fire protection piping, and
pre-insulated equipment.
Cold Piping:
1. Application Requirements: Insulate the following cold plumbing piping systems:

a. Potable cold water piping.

b. Interior above-ground storm water piping, including roof drain piping.

c. Plumbing vents within 6 lineal feet of roof or wall outlet.

2. Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

a. Fiberglass with all service jacket, self sealing lap:
1" thickness, taped and sealed joints.

Hot Piping:
Application Requirements: Insulate the following hot plumbing piping systems:

1. Potable hot water piping.
2. Hot drain piping (where indicated).

Insulate each piping system specified above with one of the following types and thicknesses of
insulation:

1. Fiberglass with all service jacket, self-sealing lap: 1" thick for pipe sizes up to and
including 6", 1-1/2" thick for pipe sizes over 6".

34 HVAC PIPING SYSTEM INSULATION:

A.

Insulation Omitted: Omit insulation on hot piping within radiation enclosures or unit cabinets; on
cold piping within unit cabinets provided piping is located over drain pan; on heating piping
beyond control valve, located within heated space; on condensate piping between steam trap and
union; and on unions, flanges, strainers, flexible connections, and expansion joints.

Cold Piping 40°F (4.4°C) to Ambient:

1. Application Requirements: Insulate the following cold HVAC piping systems:
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a. All HVAC chilled water piping, valves and miscellaneous piping components..
2. Insulate each piping system specified above with one of the following types and
thicknesses of insulation:
a. Fiberglass: 1" thick for pipe sizes up to and including 4", 1-1/2" thick for pipe
sizes over 4".
C. Hot Pressure Piping (to 250°F):
1. Application Requirements: Insulate the following hot low pressure HVAC piping systems
(steam piping up to 100 psi, water piping up to 200 degrees F).
a. HVAC hot water supply and return piping, valves and fittings.
2. Insulate each piping system specified above with one of the following types and
thicknesses of insulation:
a. Fiberglass: 1" thick for pipe sizes up to and including 1", 1-1/2" thick for pipe
sizes 1-1/4" through 4", 2" thick for pipe sizes over 5".
35 DUCTWORK SYSTEM INSULATION:
A. Insulation Not Required: Do not insulate lined ductwork, except as noted, or exposed to weather.

B. Hot, Cold and Dual Temperature Ductwork:

1. Application Requirements: Insulate the following ductwork:

a. Outdoor air intake ductwork between air entrance and fan inlet or HVAC unit inlet.

b. HVAC supply ductwork between fan discharge, or HVAC unit discharge, and room
terminal outlet. Insulate neck and bells of supply diffusers.

c. HVAC return ductwork between room terminal inlet and return fan inlet, or HVAC
unit inlet: except omit insulation on return ductwork located in return air ceiling
plenums.

d. HVAC plenums and unit housings not pre-insulated at factory or lined.

2. Insulate each ductwork system specified above with one of the following types and
thicknesses of insulation:

a. Rigid fiberglass: Class 1, 1-1/2" thick, increase thickness to 2" in machine, fan and
equipment rooms.

b. Flexible Fiberglass: Type 1, Class B-4, 1-1/2" thick, application limited to
concealed locations.

C. Duct Insulations:
1. Wrap insulation snugly on the ductwork such that maximum thickness is maintained. Butt

all circumferential joints and overlap longitudinal joints a minimum of 2". Adhere
insulation with 4" strips of Insulation Bonding Adhesive, at §" on center.
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2. On circumferential joints, staple the 2" flange of the facing with 9/16" flare-door staples on
an

6" centers and taped with minimum 3" wide foil reinforcing Kraft tape. Tape all pin
penetrations or punctures in the facing.

3.6 INSTALLATION OF PIPING INSULATION:

A. General: Install insulation products in accordance with the manufacturer's written instructions,
and in accordance with recognized industry practices to ensure that insulation serves its intended
purpose.

B. Install insulation on pipe systems subsequent to installation of heat tracing, painting, testing and

acceptance of tests.

C. Install insulation materials with smooth and even surfaces. Insulate each continuous run of piping
with full-length units of insulation, with a single cut piece to complete the run. Do not use cut
pieces or scraps abutting each other.

D. Clean and dry pipe surfaces prior to insulating. Butt insulation joints firmly together to ensure a
complete and tight fit over surfaces to be covered.

E. Maintain integrity of vapor-barrier jackets on all pipe insulation, and protect to prevent puncture
or other damage.

F. Cover valves, fittings and similar items in each piping system with equivalent thickness and
composition of insulation as applied to adjoining pipe run. Install factory molded, precut or job
fabricated units (at Installer's option) except where specific form or type is indicated.

G. Extend piping insulation without interruption through walls, floors and similar piping penetrations,
except where otherwise indicated.

H. Provide neatly beveled edge at all terminations and interruptions of insulation.
L Butt pipe insulation against pipe hanger insulation inserts. For hot pipes, apply 3" wide vapor
barrier tape or band over the butt joints. For cold piping apply wet coat of vapor barrier lap

byl

cement on butt joints and seal joints with 3" wide vapor barrier tape or band.
J. Saddles and Shields:
1. General: Except as otherwise indicated, provide protection saddles or thermal hanger

shields with protection shields under all piping hangers and supports, factory-fabricated,
for all insulated piping. Size saddles and thermal shields for exact fit to mate with pipe

insulation.

2. Protection Saddles: See section Supports and Anchors for saddle. Fill interior voids with
segments of insulation matching adjoining insulation.

3. Protection Shields: MSS Type 40; of length recommended by manufacturer to prevent
crushing of insulation. Use on pipes 1-1/4" and smaller. Use with thermal hanger shields
for pipes 1-1/2" and larger.

4. Thermal Hanger Shields: High density calcium silicate encased in 360 degrees sheet metal
shield. Provide assembly of same thickness as adjoining insulation. Use on pipes 1-1/2" to
8"
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37 PROTECTION AND REPLACEMENT:
A. Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor

barrier damage and moisture saturated units.
B. Protection: Insulation Installer shall advise Contractor of required protection for insulation work

during construction period to avoid damage and deterioration.

END OF SECTION 15250
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SECTION 15300 - FIRE SPRINKLER SYSTEMS

PART I - GENERAL

1.1 RELATED DOCUMENTS:

A.

B.

C.

Drawings and general provisions of the contract apply to this section.
Technical sections which describe related work such as Division 16 apply to this section.

Other Division 15 specifications apply to this section.

1.2 SUMMARY:

A.

Furnish all materials, equipment and supplies and perform all work and operations to remodel the
existing fire sprinkler system as required to serve the remodeled Presidential Suite space in the
UVU Administration building. Provide fire protection for all remodeled areas indicated on the
contract drawings. The design shall meet the requirements of NFPA 13 and be in accordance
with the bid drawings and specifications. Reference to other specifications, codes, standards or
manuals which are a part of these specifications, but are not included herein, shall be the latest
adopted edition of these publications.

1.3 QUALITY ASSURANCE:

A

Materials, devices and equipment shall be Underwriters Laboratories listed and/or Factory
Mutual approved for use in fire protection systems.

Installer: The sub-contractor for each of the fire protection systems shall be duly licensed by the
state in which the project is being constructed. The sub-contractor must be engaged in the
installation of the types of automatic fire protection systems required for this project and be fully
familiar with all local conditions, specified codes and requirements.

Designer: The designer for the fire sprinkler system shall be a staff employee of the "Installer”
and shall be a licensed fire protection engineer (Utah registration) or a Certified Engineering
Technician in Fire Protection (NICET level III minimum). The Certification shall be active
during the entire contract period. The designer shall certify that the drawings and installation are
in accordance with the intent of NFPA 13, the plans and specifications. The designer shall make
a complete and final inspection of the installation, including operating all alarms, control valves,
checking all piping, seismic bracing, hangers, etc. After checking all components of the system,
he shall provide a letter stating that the installation is complete, operational and in accordance
with approved plans and specifications. If changes have been made in the installation since the
plans were approved, the designer shall correct the shop drawings and provide as-built drawings
to the Owner with the letter.

1.4 SUBMITTALS:

A.

Shop Drawings: The fire sprinkler contractor shall prepare complete shop drawings for each
sprinkler system. Shop drawings shall be coordinated with structure and with all other trades.
Show new and existing piping, sprinklers, ceiling grid, lights, grilles, ducts, registers and
diffusers, etc. Show heads symmetrically related to ceiling patterns and show heads centered in
tiles in grid. The shop drawings shall contain, as a minimum, the information outlined and listed
in NFPA 13 chapter 8. Submit fire sprinkler drawings and hydraulic calculations to each
Authority Having Jurisdiction for review prior to starting work. Final design shall incorporate all
requirements of the AHJ's. Work only from reviewed documents.
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1.6

1.8

B.

Hydraulic Calculations: Furnish complete hydraulic calculations for the hydraulically most
remote area of each different occupancy classification of each fire sprinkler system.

Descriptive Data: Descriptive data shall be submitted on the following items of material and/or
equipment. Such data shall consist of manufacturer's or supplier's catalog information in
sufficient detail to allow verification that the material and/or equipment meets the specification
requirements, or is equal to that specified.

1. Pipe, fittings, couplings, sprinklers.

Submittal Procedure: Prior to ordering or fabricating equipment, prepare shop drawings for
submittal to Architect. Submit four sets of drawings and calculations to the Architect for review.
After review and acceptance by the Architect, submit to all state and local jurisdictions for
review. Any review comments, and associated drawing revisions, from state or local approving
authorities that affect the system design shall be approved by the Architect prior to installation.

Upon completion of installation submit to Architect two copies each:

1. As-built shop drawings with designer's signature and certification number. As-Built
drawings shall be submitted on Mylar.

WORK INCLUDED:

A.

Remodel/extension of the existing fire sprinkler system to protect the remodeled Presidential
Suite space. Provide additions to serve the remodeled areas as required. Work includes but is not
limited to:

I. Design and installation drawings, including hydraulic calculations.

|38

Pipe, fittings, hangers and concealed sprinklers throughout the remodeled space.

Spare sprinklers, earthquake bracing, sprinkler trim, testing and documentation.

L9

SYSTEM DESCRIPTION:

Al

Extension of existing wet-pipe automatic fire sprinkler system to protect the remodeled
Presidential Suite space as indicated in these specifications and on the project drawings. Work
includes but is not limited to the following:

1. Design, furnish and install new fire sprinklers in accordance with NFPA 13 to provide fire
protection for all areas in the remodeled presidential Suite space. Supply new fully
concealed fire sprinkler heads with white covers and connect to existing mains and
branches. Center new sprinkler heads in ceiling tiles.

SYSTEM DESIGN:

A.

Design densities and areas of application shall meet the minimum requirements of NFPA 13 as
outlined below:

1. Presidential Suite Space
a. All areas: Ordinary hazard, 0.15 gpnv/sq. ft over 1,500 sq. ft. with 250 gpm hose
allowance.
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B. Maximum coverage per sprinkler head.

1. Ordinary Hazard: 225 sq. ft.

C. Maximum velocity in hydraulic calculations for fire sprinkler system shall not exceed 20 ft/sec.
1.9 WARRANTY:
A. Materials, equipment, and workmanship shall be free from defects for 12 months from the "Date

Left in Service with All Control Valves Open," shown on "Contractor's Material and Test
Certificate.”" If any Work is found to be defective, Contractor shall promptly, without cost to
Owner, and in accordance with Owner's instructions, either correct such defective Work, or if it
has been rejected by Owner, remove it from the site and replace it with non-defective Work.
Submit two copies of Warranty Certificates to Architect.
1.10 REFERENCES:
A. NFPA (National Fire Protection Association) 13, "Installation of Sprinkler Systems," 2002.
B. NFPA 72, “National Fire Alarm Code”, 2002.

C. NFPA 20, “Standard for the Installation of Stationary Fire Pumps for Fire Protection”, 1999
edition.

D. IFC (International Fire Code), 2003

E. IBC (International Building Code), 2003

F. IBC Standards, 2003.

G. Underwriters Laboratories "Fire Protection Equipment Directory,” current edition.

H.  Factory Mutual Systems "Approval Guide," current edition.

PART II - PRODUCTS

2.1 Acceptable manufacturers of sprinkler equipment, heads and devices.
A. Gem.
B. Reliable.

C. Victaulic.
22 PIPE:
A.  Above Ground Piping:

1. All piping shall be domestic steel schedule 40 piping conforming to ANSI/ASTM AS53,
ASTM A135 and ASTM A795.
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2.3

[
w

FITTINGS:
A Interior Piping:
1. Cast iron threaded, ANSI B16.4.
2. Cast iron flanged, ANSI B16.1.
3. Malleable iron threaded, ANSI B16.3.
4. Forged steel fittings, socket welded and threaded, ANSIB16.11.
5. Plain end couplings and fittings, saddle couplings, and clamp type couplings are not
acceptable.
6. Other types of fittings may be used, but only those investigated and listed for this service
and approved by the project engineer.
HANGERS:
A. Hangers shall conform to the minimum requirements of NFPA 13.

SEISMIC FITTINGS AND BRACES:

A. Earthquake bracing is required and shall conform to the minimum requirements of NFPA 13.
SPRINKLERS:
A. Areas with finished ceiling: Small frame fully concealed type with white cover, ordinary

temperature. Sprinklers heads shall be located within 2" of the center of the ceiling tiles.

C. Sprinklers of intermediate and high temperature ratings shall be installed in specific locations as
required by NFPA 13.

D. All sprinklers installed in areas designated as light hazard shall be quick response type sprinkler
heads.
E. Provide a minimum of one spare head of each type for spare head cabinet and one head wrench

for each type sprinkler. The minimum number of spare sprinklers provided shall be in
accordance with NFPA 13.

PART III - EXECUTION

3.1

INSPECTION:

A. Inspect job site prior to fabricating materials. Coordinate and sequence installation with the
progress of other mechanical and structural systems and components.

INSTALLATION:

A Install systems in compliance with methods detailed in NFPA 13 including seismic requirements
for Area 3.

B. Offset as needed for other trades. Avoid conflict in areas of tight construction. Do not obstruct

access to access doors, lights or other ceiling mounted equipment.
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C. Submit piping and equipment data sheets for review by the Architect/Engineer prior to ordering
or fabricating equipment.

D. Close pipe openings with caps or plugs during installation. Cover and protect components of the
system against dirt and chemical or mechanical injury.

3.3 FIELD QUALITY CONTROL:

Al Obtain permits and post bonds as required by state and local AHJ's (Authorities Having
Jurisdiction).

B. Inform AHJ's of job progress. Request presence of AHJ'S, perform tests, and document results
using Contractor's Material and Test Certificates.

34 TESTING:

A. Hydrostatically test all system piping for two hours at 200 psi (or 50 psi higher than the
maximum anticipated static pressure) with no loss in pressure and no visible leakage. Conduct
the testing after all of the fire sprinklers and piping are installed. Have the tests witnessed by the
AHJ's and Engineer. Submit a Contractor's Material and Test Certificate to the Architect upon
successful completion of the testing.

3.5 CLEANING:

A. Remove oil, scale, debris, and foreign substances from interior and exterior of devices,
equipment, and materials prior to installation.

B. Upon job completion, remove tools, surplus materials and equipment, leaving all areas broom
clean.

3.6 ACCEPTANCE:

A Acceptance of installation is subject to final inspection and approval by:
1. State of Utah Fire Marshal’s Office
2. Architect or his representative.

END OF SECTION 15300
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SECTION 15410 - WATER DISTRIBUTION PIPING AND EQUIPMENT
PART I - 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.

1.2 SUMMARY:

A. This Section specifies the water distribution piping system, including potable cold water piping,
fittings, and specialties within the building

B. Water Supply Systems:

1. Domestic Water
C. Related Sections:
1. Separate sections in Division 15 specify Basic Piping Materials and Methods, Hangers

and Supports, Expansion Compensation, piping system identification materials and
requirements, general duty valves, and pipe insulation.

D. Remove existing water distribution piping rendered obsolete by this work. See Section 15005 -
Demolition.

1.3 QUALITY ASSURANCE:
A. Manufacturer's Qualifications:
1. Firms regularly engaged in the manufacture of plumbing piping products and equipment

of types, materials and sizes required, whose products have been in service for not less
than five years.

B. Installer's Qualifications:
1. Firm with at least three years history of successful experience on projects of similar
nature.
2.

Licensed as a firm in the Contractor state of origin and in the State of Utah.

Lo

Have a publicly registered bonding capacity of sufficient amount to cover this work and
all other work in progress by the Contractor.

e

All workmen employed on the project to carry state licenses as journeyman or apprentice
pipe fitters with additional certification for welders.

1.4 SUBMITTALS:

A. Product Data: Submit manufacturers technical literature indicating source, brand, type, model,
performance characteristics, installation instructions, etc. Color chart for finished surfaces and
fixtures.

B. Record Drawings: See Section 15000 - General Mechanical Requirements.
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C. Operation And Maintenance Information: Provide information for all equipment including a
comprehensive system operating description.

1.5 REFERENCES:

A. Codes and Standards: Comply with applicable sections, follow recommended practices.
1. State Boiler and Pressure Vessel Regulations
2. ASME Codes for Boilers and Pressure Vessels
3. State and Local Plumbing Code
4. State and Local Mechanical Code

State and Local Building Code
ASHRAE/ASPE Handbooks

[« S]]

1.6 DELIVERY. STORAGE, AND HANDLING:

A Store pipe in a manner to prevent sagging and bending.
1.7 SEQUENCING AND SCHEDULING:

A. Coordinate the installation of pipe sleeves for foundation wall and floor penetrations.
PART II - PRODUCTS
2.1 PIPE AND FITTINGS:

A. Domestic Water Pipe: (except below slab/grade)

1. Pipe Sizes 4" and Smaller: Copper tubing. Conform to ASTM BS88, Type L, hard

temper, copper tube; ANSI B16.22 streamlined pattern wrought-copper fittings, with
soldered joints using 95-5 tin antimony solder or non-lead bearing solders such at

"Silvabrite."
2.2 VALVES:
A. Ball, butterfly, check, and drain valves are specified in Section 15100 - Valves.
PART III - EXECUTION
3.1 EXAMINATION
A. Verify all dimensions by field measurements. Verify that all water distribution piping may be

installed in accordance with pertinent codes and regulations, the original design, and the
referenced standards.

B. Examine rough-in requirements for plumbing fixtures and other equipment having water
connections to verify actual locations of piping connections prior to installation.

C. Do not proceed until the unsatisfactory conditions have been corrected.

W
(S

JOINING PIPES AND FITTINGS:

A. Copper Tubing: Solder joints in accordance with the procedures specified in ANSI B9.1.
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3.3 PIPING INSTALLATION:

A. Refer to the separate Division 15 section: General pipes and fittings, for general piping installation
instructions.
B. General Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate the

general location and arrangement of the piping systems. Location and arrangement of piping
layout take into consideration pipe sizing and friction loss, expansion, pump sizing, and other
design considerations. So far as practical, install piping as indicated.
C. Install piping level with no pitch.
D. Install incidental.
34 INSTALLATION OF VALVES:

A. Installation requirements for general duty valves are specified in Section 15100.

B. Valves: Install in locations shown on drawings. Provide isolation valves for branch lines and
service to all equipment, shown or not.

353 FIELD QUALITY CONTROL:
A. Inspections:

1. Do not enclose, cover, or put water distribution piping system into operation until it has
been inspected and approved by the authority having jurisdiction.

2. During the progress of the installation, notify the plumbing official having jurisdiction, at
least 24 hours prior to the time such inspection must be made. Perform tests specified
below in the presence of the plumbing official.

Rough-in Inspection: Arrange for inspection of the piping system before concealed or
closed-in after system is roughed-in, and prior to setting fixtures.

LI

4, Final Inspection: Arrange for a final inspection by the plumbing official to observe the
tests specified below and to insure compliance with the requirements of the plumbing
code.

5. Re-inspection: Whenever the plumbing official finds that the piping system will not pass

the test or inspection, make the required corrections and arrange for reinspection by the
plumbing official.

6. Reports: Prepare inspection reports, signed by the plumbing official.

B. Test all water distribution piping systems for leaks and defects. If testing is performed in
segments, submit a separate report for each test, complete with a diagram of the portion of the
system tested.

C. Leave all water distribution piping uncovered and unconcealed until it has been tested and

approved. Expose all such work for testing, that has been covered or concealed before it has been
tested and approved.

D. Cap the piping system and subject to a static water pressure of 50 psig above the operating
pressure without exceeding the pressure rating of the piping system materials. Isolate the test
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source and allow to stand for a period of 4 hours. Leaks and loss in test pressure constitute defects
which must be repaired.

E. Repair all leaks and defects using new materials and retest system or portion thereof until
satisfactory results are obtained.

F. Prepare reports for all tests and required corrective action.

.0 ADJUSTING AND CLEANING:

LI

A. Cleaning and Disinfecting:
1. Purge all water distribution piping systems.
2. Follow AWWA guidelines. Thoroughly sterilize the entire domestic water system with a

solution containing not more than 50 parts per million of available chlorine. Introduce
the chlorinating materials into the system in a manner approved by the Owner's
representative. Allow the sterilization solution to remain in the system for a period of 24
hours, during which time, open and close all valves and faucets several times. After
sterilization, flush the solution from the system with clean water until the residual
chlorine content is not greater than 0.2 parts per million. Water system will not be
accepted until a negative bacteriological test is made on water taken from the system.
Repeat dosing as necessary until such negative test is accomplished.

B. Reports:

1. Prepare reports for all purging and disinfecting activities.

(98]

v INSTRUCTION OF OWNER'S PERSONNEL: Participate in specified instruction. See Section 15000 -
General Mechanical Requirements.

END OF SECTION 15410
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SECTION 15420 - DRAINAGE AND VENT SYSTEMS AND EQUIPMENT
PART I - 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.

1.2 SUMMARY:

A This Section specifies building sanitary and vent systems including drains and drainage
specialties.
B. Remove all existing waste, drain and vent systems rendered obsolete by new work. See Section

15005 - Demolition.

C. Related Sections:
1. Division 15 General Mechanical Requirements section applies to the work of this section.
2. Separate sections of Division 15 specify Basic Piping Materials and Methods, Hangers

and Supports, Expansion Compensation, piping system identification materials and
requirements, pipe insulation, and plumbing equipment.

1.3 QUALITY ASSURANCE:
Al Manufacturer's Qualifications:
1. Firms regularly engaged in the manufacture of plumbing piping products and equipment

of types, materials and sizes required, whose products have been in service for not less
than five years.

B. Installer's Qualifications:
1. Firm with at least three years history of successful experience on projects of similar
nature.
2. Licensed as a firm in the Contractor state of origin and in the State of Utah.

(93}

Have a publicly registered bonding capacity of sufficient amount to cover this work and
all other work in progress by the Contractor.

4. Employ workmen on the project who carry state licenses as journeyman or apprentice
pipe fitters with additional certification for welders.

1.4 SUBMITTALS:

A. Product Data: Submit manufacturers technical literature indicating source, brand, type, model,
performance characteristics, installation instructions, etc. Color chart for finished surfaces and
fixtures.

B. Record Drawings: See Section 15000.

C. Operation And Maintenance Information: Provide mformation for all equipment including a
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comprehensive system operating description. See Section 15000.

1.5 REFERENCES:

Al Codes and Standards: Comply with applicable sections, follow recommended practices.
1. State Boiler and Pressure Vessel Regulations
2. ASME Codes for Boilers and Pressure Vessels

State and Local Plumbing Code

LI

4. State and Local Mechanical Code
S. State and Local Building Code
6. ASHRAE/ASPE Handbooks

1.6 SEQUENCING AND SCHEDULING:

A. Coordinate with installation of sanitary and storm sewer systems as necessary to interface building
drains with drainage piping systems.

PART II - PRODUCTS

2.1 WASTE, DRAIN AND VENT SYSTEMS:

A. Sanitary Soil Drain, Waste and Vent Piping: (Above Grade Only)
1. Piping: To conform to the requirements of CISPI Standard 301, ASTM A-888 or ASTM
A-74 and shall be cast iron soil pipe and fittings as supplied by AB&]I, Charlotte Pipe or
Tyler Pipe.
1. Joints for Hubless Pipe: Hubless pipe and fittings joints shall conform to the requirements

of CISPI Standard 310, ASTM Standard C-564 and local code requirements as supplied
by AB&I, Husky, Charlotte Pipe or Tyler.

1. Joints for Hub and Spigot Pipe: Hub and Spigot pipe and fittings joints shall be installed
with compression gaskets conforming to the requirements of ASTM Standard C-564 as
supplied by Charlotte Pipe or Tyler Pipe.

1. Schedule 40 galvanized steel pipe with drainage pattern cast iron screwed fittings
2.2 EQUIPMENT AND SYSTEM VENTS AND DRAINS:

Al Piping:

1. Piping on closed side of system to match primary system served.

1. Open vent and drain piping of Schedule 40 galvanized steel or Type K or L copper.
B. Valves: Provide valves appropriate for duty.

1. Locate air vent valves accessibly mounted above ceiling.
C. Installation Notes:
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1. Slope all drains at 1/4" per foot or more.

1. Provide complete condensate drain systems for all air handling units, etc., for all
equipment which has a need for such service.

Terminate such drain systems near floor drains, floor sinks or other authorized point of
discharge.

LI

23 DRAINAGE PIPING SPECIALTIES:

A.

Traps: Equip each fixture and piece of equipment connecting to the drainage system with a trap.
Place each trap as near to the fixture as possible and no fixture shall be double trapped.

PART III - EXECUTION

3.1 EXAMINATION:

A. Verify all dimensions by field measurements. Verify that all drainage and vent piping and
specialties may be installed in accordance with pertinent codes and regulations, the original
design, and the referenced standards.

B. Verify all existing grades, inverts, utilities, obstacles, and topographical conditions prior to
installations.

C. Examine rough-in requirements for plumbing fixtures and other equipment having drain
connections to verify actual locations of piping connections prior to installation.

D. Examine walls, floors, roof, and plumbing chases for suitable conditions where piping and
specialties are to be installed.

E. Do not proceed until unsatisfactory conditions have been corrected.

32 JOINING PIPES AND FITTINGS:

A. Copper Tubing: Solder joints in accordance with the procedures specified in ANSI B9.1.

B. Cast-Iron Soil Pipe: Make compression joints, and hubless joints in accordance with the
recommendations in the CISPI Cast Iron Soil Pipe and Fittings Handbook.

33 INSTALLATION:

A. Refer to the separate Division 15 section: Basic Piping Materials and Methods, for general piping
installation instructions.

B. Install supports and anchors in accordance with Division-153, “Mechanical Supporting Devices.”

C. General Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate the
general location and arrangement of the piping systems. Location and arrangement of piping
layout take into account many design considerations. So far as practical, install piping as
indicated.

D. Make changes in direction for drainage and vent piping using appropriate 45-degree wyes, half-

wyes, or long sweep quarter, sixth, eighth, or sixteenth bends. Sanitary tees or short quarter bends
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may be used on vertical stacks of drainage lines where the change in direction of flow is from
horizontal to vertical, except use long-turn tees where two fixtures are installed back to back and
have a common drain. Straight tees, elbows, and crosses may be used on vent lines. Do not make
a change in direction of flow greater than 90 degrees. Where different sizes of drainage pipes and
fittings are connected, use proper size, standard increasers and reducers. Reduction of the size of
drainage piping in the direction of flow is prohibited.

Install building drain pitched down at minimum slope of 1/4" per foot (2 percent), unless noted
otherwise and approved by the authority having jurisdiction.

Extend building drain to connect to sanitary and storm sewer piping, of size and in location
indicated for service entrance to building. Storm and sanitary sewer piping is specified in a
separate section of Division

34 INSTALLATION OF PIPING SPECIALTIES:

Al Install flexible connection joints on roof drains.

B. Above Ground Cleanouts: Install in above ground piping and building drain piping as indicated,
and:

1. as required by plumbing code;
2. at base of each vertical soil or waste stack.
C. Cleanout Covers: Install floor and wall cleanout cover for concealed piping, types as indicated.
3.5 CONNECTIONS:

Al Piping Runouts to Fixtures: Provide drainage and vent piping runouts to plumbing fixtures and
drains, with approved trap, of sizes indicated; but in no case smaller than required by the plumbing
code.

B. Locate piping runouts as close as possible to bottom of floor slab supporting fixtures or drains.

3.6 FIELD QUALITY CONTROL:

A.

Inspections:

1. Do not enclose or cover drainage and vent piping system or put into operation until it has
been inspected and approved by the authority having jurisdiction.

[89]

During the progress of the installation, notify the plumbing official having jurisdiction, at
least 24 hours prior to the time such inspection must be made. Perform tests specified
below in the presence of the plumbing official.

(O]

Rough-in Inspection: Arrange for inspection of the piping system before concealed or
closed-in after system is roughed-in, and prior to setting fixtures.

4. Final Inspection: Arrange for a final inspection by the plumbing official to observe the
tests specified below and to insure compliance with the requirements of the plumbing
code.

3. Re-inspections: Whenever the piping system fails to pass the test or inspection, make the
required corrections, and arrange for reinspected by the plumbing official.
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6. Reports: Prepare inspection reports, signed by the plumbing official.
B. Piping System Test:
1. Test for leaks and defects in all new drainage and vent piping systems and parts of
existing systems, which have been altered, extended or repaired. If testing is performed

in segments, submit a separate report for each test, complete with a diagram of the
portion of the system tested.

[88]

Leave uncovered and unconcealed all new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose all such work for testing, that
has been covered or concealed before it has been tested and approved.

Repair all leaks and defects using new materials and retest system or portion thereof until
satisfactory results are obtained.

[U%)

4. Prepare reports for all tests and required corrective action.
3.7 ADJUSTING AND CLEANING:
A. Clean interior of piping. Remove dirt and debris as work progresses.
3.8 PROTECTION:

A. Place plugs in ends of uncompleted piping at end of day or whenever work stops.

END OF SECTION 15420 -
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SECTION 15440 - PLUMBING FIXTURES
PART I - GENERAL
1.1 RELATED DOCUMENTS:

Al Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification sections, apply to work of this section.

B. Division 15, "Basic Mechanical Materials and Methods" sections apply to work of this section.
1.2 SUMMARY:
A. This Section specifies plumbing fixtures. The types of fixtures specified includes the following:
1. Work Sinks
2. Cleanouts

13 SUBMITTALS:

A. Product Data: Submit Product Data and installation instructions for each fixture, faucet,
specialties, accessories, and trim specified.

B. Shop Drawings: Submit rough-in drawings. Detail dimensions, rough-in requirements, required
clearances, and methods of assembly of components and anchorages. Coordinate requirements
with fixtures installed in countertops and cabinets. Furnish templates.

C. Color Charts: Submit manufacturer's standard color charts for fixture colors.
D. Maintenance Data: Include data in Maintenance Manual specified in Division 1 and Section
15195.

1.4 REFERENCES:

A. Codes and Standards:

1. ANSI Standards A117.1: "Specifications for Making Buildings and Facilities Accessible
To and Usable By Physically Handicapped People.”

2. ADA: Americans with Disability Act.

3. International Plumbing Code.

1.5 DELIVERY, STORAGE, AND HANDLING:

A. Store fixtures where environmental conditions are uniformly maintained within the manufacturer's
recommend temperatures to prevent damage.

B. Store fixtures and Trim in the manufacturer's original shipping containers. Do not stack containers
or store in such a manner that may cause damage to the fixture on trim.

1.6 SEQUENCE AND SCHEDULING:

A. Schedule rough-in installations with the installation of other building components.
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PART II - PRODUCTS

2

[§%]
N

A

MANUFACTURERS:
A. Manufacturer uniformity shall be as specified in Section 15000, Basic Mechanical Requirements

under Project Options.

FIXTURES AND TRIM: The model numbers listed below have been carefully selected to help bidders in
the submittal process of selecting fixtures and trim. The completeness and accuracy of these numbers must
be verified during the bidding process. Any discrepancies between the model numbers and the fixture, or
trim descriptions noted by a manufacturer during the bidding process will be reported to the Architect /
Engineer for clarification. Clarifications will be made a part of the contract through an addendum only.
The contractor is responsible for reporting any clarifications before the bid date as required in this

specification.
Al Sinks:
1.
2.

LI

(P-1) Break Room Sink:

a.

Single compartment, counter mounted, 21" x 19" x 7-1/2" deep, 18 gauge type
304 stainless steel, 3 faucet holes on 4" centers, self rimming, sound deadened.

Approved Manufacturers:

(1) Just No. SL-1921-A-GR
) Elkay No. LR-2219

(P-1) Faucet:

a.

Underdeck mounted, 8" high rigid gooseneck spout, 2.2 gpm vandal proof
aerator, ADA compliant wrist blade handles, supplies on 8" centers. Provide
with tempering valve on hot water supply to limit hot water supply temperature
to

110° F.

Approved Manufacturers:

N Chicago Faucet (consisting of the following components):
Base: 785-SWLESSSPTCP
Gooseneck: GN2ASHIK.CP
Aerator: E3VPIKCP

2) T & S Brass

(P-1) Supplies and Stops:

a.

Chrome plated quarter turn cast brass angle stop, brass stem, gasketed seat,
flexible chrome plated copper riser, chrome plated escutcheon, compression
type connections.

Approved manufacturers:
N Brass Craft

2) Eastman
3) McGuire
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4. (P-1) Outlet Fitting and Tailpiece:
a. Chrome plated 17 gauge cast brass.
b. Approved Manufacturers:

) Elkay No. LK-53
(2) Just

5. Strainer:

a. Basket strainer, stainless steel, stainless steel basket, neoprene stopper, locking
shell, tailpiece. Provide offset type where required to maintain ADA clearances.

b. Approved Manufacturers:
(1) Jameco

(2) Sanitary Dash No. SS3000W
3) McGuire

4) Elkay
®)) Just
6. P-Trap:
a. 17 gauge, tubular brass, cleanout plug, chrome plated and chrome
escutcheons.
b. Approved Manufacturers:

(D) Dearborn

(2) McGuire

(3) Jameco

4) Sanitary Dash

B. Cleanouts:
1. Finished Walls:
a. Approved Manufacturers:

(N Zurn No. Z-1445-1
2 J.R. Smith No. 4530
(3) Wade No. W-8460-R
4) Josam No. 58790
PART III - EXECUTION
3.1 EXAMINATION:

A. Verify all dimensions by field measurements. Verify that all plumbing fixtures may be installed in
accordance with pertinent codes and regulations, the original design, and the referenced standards.
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B. Examine rough-in for potable water and waste piping systems to verify actual locations of piping
connections prior to installing fixtures.

C. Examine floors, floors, and cabinets for suitable conditions where fixtures are to be installed.

D. Do not proceed with work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.

INSTALLATION:

A Install plumbing fixtures level and plumb, in accordance with fixture manufacturer's written
instructions, rough-in drawings, and pertinent codes and regulations, the original design, and the
referenced standards.

B. Comply with the installation requirements of ANSI A117.1 and Public Law 90-480 with respect to
plumbing fixtures for the physically handicapped.

C. Fasten plumbing fixtures securely to supports or building structure. Secure supplies behind or
within wall construction to provide rigid installation.

D. Install a stop valve in an accessible location in the water connection to each fixture.

E. Install escutcheons at each wall, floor, and ceiling penetration in exposed finished locations and
within cabinets and millwork.

F. Seal fixtures to walls and floors using silicone sealant. Match sealant color to fixture color.

FIELD QUALITY CONTROL:

A. Test fixtures to demonstrate proper operation upon completion of installation and after units are
water pressurized. Replace malfunctioning units, the retest. Also test for rigidity of fixtures hung
on carriers, flush valves, etc.

B. Inspect each installed unit for damage. Replace damaged fixtures.

ADJUSTING:

A. Adjust water pressure at drinking fountains, faucets and flush valves to provide proper flow

stream.
CLEANING:
A. Clean fixtures, trim, and strainers using manufacturer's recommended cleaning methods and
materials.
PROTECTION:
A. Provide protective covering for installed fixtures and trim.
B. Do not allow use of fixtures for temporary facilities unless expressly approved in writing by the

Owner.

END OF SECTION 15440
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SECTION 15515 - HYDRONIC PIPING AND SPECIALTIES

PARTI- GENERAL

1.1 RELATED DOCUMENTS:
A. All pertinent sections of Division - 15 “General Mechanical Requirements” are a part of the work

described in this section.

B. All pertinent sections of Division - 15 “General Pipes and Fittings” are a part of the work
described in this section.

C. Other Specification sections related to Insulation, System Commissioning, Testing and Balancing.

1.2 SUMMARY: Work shown on the drawings and required by these specifications including incidental
work classified as "best practices of the trade".

A. Heating water systems.
B. Chilled water systems.
C. Other work as indicated.

1.3 QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in the manufacture of hydronic piping
products and equipment of types, materials and sizes required, whose products have been in
service for not less than 5 years.

B. Installer's Qualifications:
1. Firm with at least 3 years history of successful experience on projects of similar nature.
2. Licensed as a firm in the Contractor state of origin and in the State of Utah.
3. Have a publicly registered bonding capacity of sufficient amount to cover this work and

all other work in progress by the Contractor.

4. All workmen employed on the project shall carry state licenses as journeyman or
apprentice pipe fitters with additional certification for welders.

1.4 SUBMITTALS:

A. Product Data: Submit manufacturer's technical literature indicating source, brand, type, model,
performance characteristics, installation instructions, etc.

B. Record Drawings: See Division - 15.

C. Operation And Maintenance Information: Provide information for all equipment including a
comprehensive system operating description. See Section 15195.

D. Instruction Of Owner's Personnel: Participate in specified instruction. See Division - 15.
1. As part of the overall project warranty, furnish individual manufacturer warranties for

each piece of equipment for a period of not less than one year from date of Owner's
beneficial use (substantial completion).
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2. Warrant the overall assembly of equipment, materials and labor comprising these
systems.

1.5 REFERENCES:

A. Standards: Comply with applicable sections, follow recommended practices.
1. State and Local Plumbing and Mechanical Codes
2. Uniform Building Code/International Mechanical Code
3. ASHRAE Handbooks

PART II - MATERIALS AND METHODS - HEATING WATER, CHILLED WATER, CONDENSING WATER

2.1 PIPING AND FITTINGS:
A. Schedule 40 black steel, A-53 with malleable steel threaded fittings up to 2" size and forged steel

welding fittings 2-1/2" and larger. Contractor option to use a grooved joint system
accommodating for additional support and insulation work. Do not use grooved piping from
Cooling Tower to entering mechanical room condensing pump.

Rigid type “K” or “L” copper, bronze or dielectric interface.

B. Drains And Overflow: Install piping of any size from drains and overflows using standard weight
galvanized steel piping with standard weight galvanized malleable fittings free from fins and
burrs, with standard pipe threads. Drains and over flows shall be terminated over floor drains or
drain funnels adjacent to equipment. Furnish drains from all pump bases to floor drains.

C. Water Connections: Provide piping and fittings connecting to the domestic water system, such as
fill lines, makeup water lines, etc., of Type K or L copper tubing with solder joint type wrought
copper or wrought bronze fittings. Copper piping shall be connected to equipment and steel
piping with insulated unions to prevent electrolysis.

2.2 GENERAL SERVICE VALVES: Comply with Section "Valves".

A General: Provide valves complying with Division-15 General Mechanical Materials and Methods
section "Valves", in accordance with the following listing.

1. Sectional Valves:

a. 3" and Smaller: Ball valves.
1. Shutoff Valves:

a. 3" and Smaller: Ball valves.
3. Drain Valves:

a. 3" and Smaller: Ball valves.

[
(V%)

MISCELLANEOUS VALVES AND SPECIALTIES: See Section "Valves".
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2.4 CIRCUIT BALANCE VALVES:

Al Circuit balance valve for flow balance complying with Section “Valves”.
2.5 VENT VALVES:
A. Manual Vent Valves: Provide manual vent valves designed to be operated manually. Use ball
valve.

2.6 STRAINERS:
Al General: Y pattern, self cleaning, line size.

B. Acceptable Manufacturers: Subject to compliance with requirements, provide strainers of one of
the following:

1. Armstrong
2. Watts
3. Victaulic
4, Mueller
3. Spirex Sarco
6. Metraflex
C. 2" and Smaller: Watts No. 77S or equal in Armstrong, 250 Ib. iron body, threaded, Y-pattern, 20-

mesh stainless steel screen, full size drain connection with ball valve,
2.7 BALANCING COCKS:
A. 2" and Smaller: 175 psig WOG, cat iron body, square head, screwed ends, wrench operated,
lubricated.
PART III - EXECUTION
31 INSPECTION:

A. General: Examine areas and conditions under which hydronic piping systems materials and
products are to be installed.

(O8]
[

GENERAL SYSTEM INSTALLATION:

A. Arrange system in a neat, orderly and functional manner. Maintain access around all equipment.
Provide sheeves for all structural penetrations.

B. Plan ahead for seismic restraint and vibration isolation.

C. Verify adequate ventilation for heat producing equipment, watch out for possible freezing
conditions.

D. Air Vents and Line Drains: Provide air vents at all high points of piping systems with vent line

extended to valve installed in accessible location 5'-0" above the floor, vent line extended to drain.
Provide drain valves at all equipment and at low points in the system, extend drain lines to drain
funnel or floor sink.

E. Provide pressure gauges and thermometers and pressure/temperature plugs as indicated on the
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flow diagrams, piping plans and equipment details.

INSTALLATION OF HYDRONIC PIPING:

General: Install hydronic piping in accordance with Division-15 “General Pipes and Fittings."

Install eccentric reducers where pipe is reduced in size in direction of flow, with tops of both pipes
and reducer flush.

Locate groups of pipes parallel to each other, spaced to permit applying full insulation and
servicing of valves.

34 INSTALLATION OF PIPING SPECIALTIES:

Al

Install piping specialties in accordance with Division-15 "Hydronic Piping and Specialties.”

3.5 INSTALLATION OF SUPPORTS AND ANCHORS:

A.

Install supports and anchors in accordance with Division-15 "Mechanical Supporting Devices."

3.6 INSTALLATION OF VALVES:

A.

B.

F.

Install valves in accordance with Division-135 "Valves."

Sectional Valves: Install on each branch and riser, close to main, where branch or riser serves 2 or
more hydronic terminals or equipment connections, and elsewhere as indicated.

Shutoff Valves: Install on inlet and outlet of each mechanical equipment item, and on inlet of
each hydronic terminal, and elsewhere as indicated.

Hydronic Terminal Outlet Valves: Install on inlet of each hydronic terminal, and elsewhere as
indicated.

Drain Valves: Install on each mechanical equipment item located to completely drain equipment
for service or repair. Install at base of each riser, at base of each rise or drop in piping system,

and elsewhere where indicated or required to completely drain hydronic piping system.

Check Valves: Install on discharge side of each pump, and elsewhere as indicated.

3.7 INSTALLATION OF EXPANSION COMPENSATION PRODUCTS:

A.

General: Provide for expansion and contraction of all piping systems with anchors, guides, loops,
expansion joints, grooved joints, etc. Provide one expansion loop for every 100 feet of pipe or
fraction thereof.

3.8 EQUIPMENT CONNECTIONS:

Al

General: Connect hydronic piping systems to mechanical equipment as indicated, and comply
with equipment manufacturer's instructions where not otherwise indicated. Install shutoff valve
and union on supply and return, drain valve on drain connection.

Hydronic Terminals: Install hydronic terminals with hydronic terminal shut-off vaive and union
on outlet; union, shutoff valve on inlet. Install manual air vent valve on element in accordance
with manufacturer's instructions. Locate valves and balancing valves behind valve access doors
for ease of maintenance. Where indicated, install automatic temperature control valve with unions
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on supply line.

INSTALLATION OF HYDRONIC SPECIALTIES:

TESTS:

Balance Valves: At locations shown on drawings.
Vent Valves:
1. Manual Vent Valves: Install manual vent valves on each hydronic terminal at highest

point, and on each hydronic piping drop in direction of flow for mains, branches, and
runouts, and elsewhere as indicated.

Isolate sections of piping and equipment and pressure test to 175 psi or 1-1/2 times the maximum
potential pressure of the system, but not to exceed the test pressure rating of a system component.

Conduct an air pressure test, using a soap solution to check for leaks. Establish the pressure, close
off the pressure source and let stand for 24 hours. Given constant temperature, there should be no

drop in pressure.

After the air test, fill the system with water, raise to test pressure and inspect for leaks. Repair all
leaks. Repeat tests. Report and certify all tests.

Test other system components as needed to verify proper assembly and installation.

Participate in overall system test and balance work.

END OF SECTION 15515
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SECTION 15545 - CHEMICAL WATER TREATMENT
PART I - GENERAL

1.1 DESCRIPTION OF WORK:

A. Types of chemical treatment specified in this section include the following:
1. Heating Water System
2. Chilled Water System.
3. Final Treatment.
4. Domestic Water System Disinfection.

PART II - PRODUCTS
A As required for treatment of systems.
PART III - EXECUTION
3.1 HEATING WATER AND CHILLED WATER SYSTEM CLEANING AND TREATMENT:

A. Provide valved bypass lines as needed to allow recirculation. Provide valve connections needed to
fill, vent and drain system.

Use a treatment schedule similar to the following, but to be verified compatible with system
materials.

1. Obtain water samples of the existing system prior to remodel and catalog for future
reference. Note that a copy of these samples shall be included in the O&M manuals.

(8]

Provide valved bypass lines in remodeled piping system as required to circulate system.
Note that recirculation through compatible hoses is acceptable. Provide bypass capability
to circulate only the remodeled space, do not impact the remainder of the building
system.

Fill, circulate, drain the remodeled portion of the system. Use clean water.

(V%)

4. Fill, introduce sodium triphosphate or suitable degreaser into the remodeled portion of
the system, take the water to operating temperature, circulate for minimum of 12 hours,
drain, flush.

W

Fill remodeled portion of the system with water, ready for final treatment.

6. Fill, introduce oxygen scavenger/inhibitor such as sodium borate-nitrite with
phenopthalien, circulate into remodeled portion of system and bring levels back to
original sample strength. After levels have stabilized in the remodeled portion of the
system note sample strength and open remodeled system back up to the main system.
Include remodeled sample strength test in O&M manuals.

3.2 DOMESTIC WATER SYSTEM: Refer to Division - 15 “Water Distribution Piping and Equipment” for
cleaning and disinfection.

A. Flush new portions of installation with clean water.
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END OF SECTION 15545
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SECTION 135855 - PACKAGED AIR HANDLING EQUIPMENT

PART I- 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-15 Motors Drives and Electrical Requirements for Mechanical Systems, General

Mechanical Requirements, and General Pipes and Fittings sections apply to work of this section.

1.2 SUMMARY:

A Extent of air-handling unit work is indicated on drawings, schedules, and by requirements of this
section.

B. Types of packaged air-handling units specified in this section include the following:
1. Fan coil units

C. Refer to other Division-15 sections for vibration control units used in conjunction with air
handling units; not work of this section.

D. Vibration control units required for air handling units is specified in other Division-15 sections,
and is included as work of this section.

E. Refer to other Division-15 sections for field-applied insulation to air handling units.

F. Refer to other Division-15 sections for hot and chilled water, and condensate drain piping required
in conjunction with packaged air handling units.

G. Refer to Division-16 sections for the following work.

1. Power supply wiring from power source to power connection on unit. Include starters,
disconnects, and required electrical devices, except where specified as furnished, or
factory-installed.

2. Interlock wiring between electrically-operated equipment units; and between equipment
and field-installed control devices shown on electrical drawings.

a. Interlock wiring specified as factory-installed is work of this section.
H. Provide the following electrical work as work of this section, complying with requirements of

Division-16 sections:

1. Control wiring between field-installed controls, indicating devices, and unit control panels.
a. Control wiring specified as work of Division-15 for Automatic Temperature

Controls is work of that section.
1.3 QUALITY ASSURANCE:
A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of packaged air-handling

units with characteristics, sizes, and capacities required, whose products have been in satisfactory
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B.

use in similar service for not less than 5 years.

Installer's Qualifications: A firm with at least 3 years of successful installation experience on
projects with metal ductwork systems work similar to that required for project.

1.4 SUBMITTALS:

A.

Product Data: Submit manufacturer's technical product data for air handling units showing
dimensions, weights, capacities, ratings, fan performance with operating point clearly indicated,
motor electrical characteristics, gages and finishes of materials, and installation instructions.

Shop Drawings: Submit assembly-type shop drawings showing unit dimensions, weight loadings,
required clearances, construction details, and field connection details.

Wiring Diagrams: Submit manufacturer's electrical requirements for power supply wiring to air
handling units. Submit manufacturer's ladder-type wiring diagrams for interlock and control
wiring. Clearly differentiate between portions of wiring that are factory-installed and portions to
be field-installed.

Maintenance Data: Submit maintenance instructions, including instructions for lubrication, filter
replacement, motor and drive replacement, and spare parts lists. Include this data, product data,
shop drawings, and wiring diagrams in maintenance manuals; in accordance with requirements of
Division 15995.

1.5 REFERENCES:

A.

Codes and Standards:

1. AMCA Compliance: Test and rate air handling units in accordance with AMCA
standards.

o

ARI Compliance: Test and rate air handling units in accordance with ARI 430 "Standard
for Central-Station Air Handling Units", display certification symbol on units of certified
models.

ASHRAE Compliance: Construct and install refrigerant coils in accordance with ASHRAE
15 "Safety Code for Mechanical Refrigeration”.

[V}

4. NFPA Compliance: Provide air handling unit internal insulation having flame spread rating
not over 25 and smoke developed rating no higher than 50; and complying with NFPA
90A "Standard for the Installation of Air Conditioning and Ventilating Systems".

5. NEC Compliance: Comply with National Electrical Code (NFPA 70) as applicable to
installation and electrical connections of ancillary electrical components of air handling
units.

6. Uniform Building Code/Uniform Mechanical Code: Comply with all sections pertaining
to mechanical work.

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING:

Al

Deliver air-handling units with factory-installed shipping skids and lifting lugs; pack components
in factory-fabricated protective containers.
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B.

Handle air-handling units carefully to avoid damage to components, enclosures, and finish. Do
not install damaged components; replace and return damaged components to air-handling unit
manufacturer.

Store air-handling units in clean dry place and protect from weather and construction traffic.
Where necessary to store outside, store above grade and enclosed with waterproof wrapping.

Comply with Manufacturer's rigging and installation instructions for unloading air handling units,
and moving them to final location.

PART II - PRODUCTS

2.1 AUXILIARY DRAIN PANS:

Al

Extent of Work: Where a fan-coil unit or small cabinet fan with coil or duct mounted coil
providing a cooling function is mounted in a ceiling plenum or other furred space, provide a
secondary drain pan with outlet to approved drainage point as indicated on the contract
documents.

2.2 FAN COIL UNIT:

A

Extent of Work: Provide small cabinet fan systems, complete in all components as indicated on
the drawings.

Fan Coil Units: Factory assembled, horizontal draw thru type, ducted above ceiling installation
with heating and chilled water coils, belt drive fan section, acoustically lined casing, and integral
filter holding frame.

1. Casing: 16 gauge galvanized steel enclosure with 17 acoustical lining. Finsh cabinet with
baked on enamel finish. Provide hinged access to fan section and other components
needing maintenance.

[§]

Fully Insulated Fans: Centrifugal design, mounted on solid steel shaft, lubricable bearings
rated for 100,000 hours minimum life, 500,000 hours average life. Motor mounted on
adjustable slide base, belt drive with adjustable pitch sheave, internally isolated.

Heating Coil:

LY

a. General: Provide coils of size and in location indicated, and of capacities and
having performance data as scheduled. Certify coil capacities, pressure drops,
and selection procedures in accordance with ARI 410.

b. Fins: Corrugated plate sheet aluminum, maximum fins per inch as scheduled,
0.008" sheet thickness minimum.

c. Tubes: Copper tube, 1/2" diameter, 0.025" tube, 0.035" bend wall thickness,
expand tube into fins.

d. Casings: Construct of 16-ga continuous coated galvanized steel with fins
recessed into channels to minimize air bypass.
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4. Cooling Coil:

a. General: Provide coils of size and in location indicated, and of capacities and
having performance data as scheduled. Certify coil capacities, pressure drops,
and selection procedures in accordance with ARI 410.

b. Fins: Corrugated plate sheet aluminum, maximum fins per inch as scheduled,
0.008" sheet thickness minimum.

c. Tubes: Copper tube, 1/2" diameter, 0.025" tube, 0.035" bend wall thickness,
expand tube into fins.

d. Casings: Construct of 16-ga continuous coated galvanized steel with fins
recessed into channels to minimize air bypass.

5. Filters: See Section 15885.

Manufacturer: Subject to compliance with the contract documents provide packaged air handling
equipment (fan coils) from one of the following manufacturers.

1 Magic Aire
2. Temtrol
3 Pace

PART I - EXECUTION

3.1 INSPECTION:

[}
o

A.

Examine areas and conditions under which air-handling units are to be installed. Do not proceed
with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

INSTALLATION OF AIR-HANDLING UNITS:

General: Install air-handling units where indicated, in accordance with equipment manufacturer's
published installation instructions, and with recognized industry practices, to ensure that units
comply with requirements and serve intended purposes.

Coordination: Coordinate with other work, including ductwork, floor construction, roof decking,
piping, and electrical as necessary to interface installation of air-handling units with other work.

Access: Provide access space around air handling units and small cabinet fans for service as
indicated, but in no case less than that recommended by manufacturer.

Support: Hang or support horizontal small cabinet unit from structure with spring hangers with
seismic bracing.

Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to be
factory-mounted. Furnish copy of manufacturer's wiring diagram submittal to Electrical Installer.

1. Verify that electrical wiring installation is in accordance with manufacturer's submittal and
installation requirements of Division-16 sections. Do not proceed with equipment start-up
until wiring installation is acceptable to equipment installer.
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F. Piping Connections: Refer to Division-15 HVAC sections. Provide piping, valves, accessories,
gages, supports, and flexible connectors as indicated.

G. Duct Connections: Refer to Division-15 Air Distribution sections. Provide ductwork,
accessories, and flexible connections as indicated.

H. Grounding: Provide positive equipment ground for air-handling unit components.

L Coil Condensate Drain Trap: Provide coil condensate drain trap of proper size and depth for each
air handling unit coil condensate drain pan.

33 FIELD QUALITY CONTROL:

A. Testing: Upon completion of installation of air-handling units, start-up and operate equipment to
demonstrate capability and compliance with requirements. Field correct malfunctioning units,
then retest to demonstrate compliance.

B. If specified conditions cannot be obtained due to deficiencies in equipment performance or
improper installation or workmanship, the Mechanical Contractor and his subcontractors shall
make any changes necessary to obtain the specified conditions.

34 EXTRA STOCK:

A. Provide one complete extra set of filters for each air handling unit. Install new filters at
completion of air handling system work, and prior to testing, adjusting, and balancing work.
Obtain receipt from Owner that new filters have been installed.

B. Provide one spare set of belts for each belt-driven air handling unit, obtain receipt from Owner
that belts have been received.

END OF SECTION 15855
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SECTION 15885 - AIR FILTERS

PART I - 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-15 General Mechanical Requirements sections apply to work of this section.
SUMMARY:

A. Extent of air cleaning work required by this section is indicated on drawings and schedules, and by
requirements of this section.

B. Types of air cleaning equipment specified in this section inciude the following:

1. Air Filters.
a. Extended surface self-supporting.
Filter sections of packaged air handling units are work of this section.

D. Refer to Division-15 air handling units section for filter boxes and filters associated with air
handling units; not work of this section.

E. Refer to Division-15 duct accessories section for duct access door work required in conjunction
with air filters; not work of this section.

QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of air cleaning equipment
of types and sizes required, whose products have been in satisfactory use in similar service for not
less than 5 years.

SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data including, dimensions, weights,
required clearances and access, flow capacity including initial and final pressure drop at rated air
flow, efficiency and test method, fire classification, and installation instructions.

B. Shop Drawings: Submit manufacturer's assembly-type shop drawings for filter rack assemblies
indicating dimensions, materials, and methods of assembly of components.

C. Maintenance Data: Submit maintenance data and spare parts lists for each type of filter and rack
required. Include this data, product data, shop drawings, and wiring diagrams in maintenance
manual; in accordance with requirements of Division 15.

REFERENCES:

A. Codes and Standards:

1. UL Compliance: Comply with UL Standards pertaining to safety performance of air
filter units.
2. ASHRAE Compliance: Comply with provisions of ASHRAE Standard 52 for method of

testing, and for recording and calculating air flow rates.

ARI Compliance: Comply with provisions of ARI Standard 850 pertaining to test and
performance of air filter units.

LI
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PART Il - PRODUCTS

2.1

AIR FILTERS:

A. Manufacturers: Subject to compliance with requirements, replaceable filter media and holding
frames shall be a product of one of the following:

1. American Air Filter
2. Continental

3. Farr

4. Flanders

5. Eco Air

B. Type 1: Replaceable pleated media type filters.
1. Pleated, medium efficiency in a cardboard holding frame, 2" or 4" thick as scheduled,
0.32" s.p. maximum initial pressure drop at 500 feet/minute, to change out at 0.50". U.L.
Class 2, 25-30% efficiency, 90-95% arrestance per ASHRAE Standard 52-76.
2. Equivalent to Farr 30/30.
C. Startup Set:
1. Install filters in each of the new or relocated fan coil units as final ductwork connections

are made, DO NOT run units without filters installed. Install scheduled set of filters at
completion of construction at the time of testing and balancing.

PART III - EXECUTION

3.1

[V5)
3

(O8]
%)

INSPECTION:
A. Examine areas and conditions under which air filters will be installed. Do not proceed with work

until unsatisfactory conditions have been corrected in manner acceptable to Installer.
INSTALLATION:
A. Install air filters of types indicated, and where shown; in accordance with air filter manufacturer's
written instructions and with recognized industry practices; to ensure that filters comply with

requirements and serve intended purposes.

B. Coordinate with other work including ductwork and air handling unit work, as necessary to
interface installation of filters properly with other work.

C. Install filters in proper position to prevent passage of unfiltered air.

FIELD QUALITY CONTROL:

A. Operate installed air filters to demonstrate compliance with requirements. Test for air leakage of
unfiltered air while system is operating. Correct malfunctioning units at site, then retest to
demonstrate compliance; otherwise remove and replace with new units, and proceed with

retesting.
EXTRA STOCK:
A. Provide one complete extra set of filters for each air handling system. Install new filters at

completion of air handling system work, and prior to testing, adjusting, and balancing work.
Obtain receipt from Owner that new filters have been installed.

END OF SECTION 15885
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SECTION 15890 - DUCTWORK

PART I- GENERAL

1.1

RELATED DOCUMENTS:

Al

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification sections, apply to work of this section.

B. Division-15 Basic Mechanical Materials and Methods Sections apply to work of this section.

SUMMARY:

A. Extent of metal ductwork is indicated on drawings and in schedules, and by requirements of this
section.

B. Types of ductwork required for the project include the following:

1. Round

2. Rectangular
3. Oval

4. Spiral

5. Factory

C. Exterior Insulation of metal ductwork is specified in other Division-15 sections, and is included as
work of this section.

D. Refer to other Division-13 sections for exterior insulation of metal ductwork; not work of this
section.

E. Refer to other Division-15 sections for ductwork accessories; not work of this section.

F. Refer to other Division-15 sections for fans and air handling units; not work of this section.

G. Refer to other Division-15 sections for mechanical controls; not work of this section.

H. Refer to other Division-135 sections for louvers; not work of this section.

I Refer to other Division-135 sections for filters; not work of this section.

1. Refer to other Division-15 sections for air control boxes; not work of this section.

K. Refer to other Division-15 sections for grilles and diffusers; not work of this section.

L. Refer to other Division-15 sections for system commissioning, testing and balancing; not work of
this section.

QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of metal ductwork
products of types, materials, and sizes required, whose products have been in satisfactory use in
similar service for not less than 5 years.

B. Installer's Qualifications: A firm with at least 3 years of successful installation experience on

projects with metal ductwork systems work similar to that required for project.
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1.6

1. The installer shall have a publicly registered bonding capacity of sufficient amount to
cover this work and all other work in progress by the Contractor.

1%

All workmen on the project shall carry state licenses as journeymen or apprentice sheet
metal workers with additional certification for welders.

SUBMITTALS:

A.

Product Data: Submit manufacturer's technical product data and installation instructions for metal
ductwork materials and products.

Shop Drawings: Submit scaled layout drawings of metal ductwork and fittings including, but not
limited to, duct sizes, locations, elevations, and slopes of horizontal runs, wall and floor
penetrations, and connections. Show interface and spacial relationship between ductwork and
proximate equipment. Show modifications of indicated requirements, made to conform to local
shop practice, and how those modifications ensure that free area, materials, and rigidity are not
reduced.

Record Drawings: At project closeout, submit record drawings of installed metal ductwork and
ductwork products, in accordance with requirements of Division 1.

Maintenance Data: Submit maintenance data and parts lists for metal ductwork materials and
products. Include this data, product data, shop drawings, and record drawings in maintenance
manual; in accordance with requirements of Division 1.

REFERENCES:

A

Codes and Standards:

1. SMACNA Standards: Comply with SMACNA "HVAC Duct Construction Standards,
Metal and Flexible" for fabrication and installation of metal ductwork.

!\J

ASHRAE Standards: Comply with ASHRAE Handbook, Equipment Volume, Chapter 1
"Duct Construction", for fabrication and installation of metal ductwork.

NFPA Compliance: Comply with NFPA 90A "Standard for the Installation of Air-
Conditioning and Ventilating Systems" and NFPA 90B "Standard for the Installation of
Warm Air Heating and Air-Conditioning Systems".

(O8]

b

Uniform Building Code/Uniform Mechanical Code: Comply with all sections pertaining
to mechanical work.

Field Reference Manual: Have available for reference at project field office, copy of SMACNA
"HVAC Duct Construction Standards, Metal and Flexible".

DELIVERY, STORAGE, AND HANDLING:

A.

Protection: Protect shop-fabricated and factory-fabricated ductwork, accessories and purchased
products from damage during shipping, storage and handling. Prevent end damage and prevent
dirt and moisture from entering ducts and fittings.

Storage: Where possible, store ductwork inside and protect from weather. Where necessary to
store outside, store above grade and enclosed with waterproof wrapping.
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PART I - PRODUCTS

5

13

1

DUCTWORK - GENERAL:

Al

Standards: All duct fabrications shall comply with standards and techniques detailed by
SMACNA "Duct Construction Manuals" for the appropriate pressure class, and with the ASHRAE
Handbook, 1988 edition, Chapter 1, Duct Construction

Sheet Metal: Except as otherwise indicated, fabricate ductwork from galvanized sheet steel
complying with ASTM A 527, lockforming quality, with G 90 zinc coating in accordance with
ASTM A 525; mill phosphatized for exposed locations.

Exposed Ductwork Materials: Where ductwork is indicated to be exposed to view in occupied
spaces, provide materials which are free from visual imperfections including pitting, seam marks,
roller marks, stains and discolorations, and other imperfections, including those which would
impair painting. Installation of exposed ductwork shall be laid out in advance and submitted for
review. Ductwork shall be hung straight and uniform, points shall be true, seams shall show
continuity.

Stainless Steel Assemblies: Fabricate of Type 304 SS or Type 316 SS stainless steel sheet
complying with ASTM A-167 with all welded joints and seams. Provide polished No. 4 satin
finish for all hoods and duct exposed to view, No. 1 finish elsewhere. Protect finished surfaces
with mill applied adhesive protective paper through fabrication and installation.

FITTINGS AND FABRICATION:

A

Fittings: Provide radius type fittings fabricated of multiple sections with maximum 15° change of
direction per section. Unless specifically detailed otherwise, use 45° lateral and 45° elbows for
branch take-off connections. Where 90° branches are indicated, provide conical type tees.

Fittings: Fabricate duct fittings to match adjoining ducts, and to comply with duct requirements as
applicable to fittings. Fabricate elbows utilizing inside and outside radiuses with a center-line
radius equal to associated duct width; or where fully radiused elbows are not possible, fabricate
elbows with an inside square and outside radius and include turning vanes in the first 1/3 of elbow.
Maintain duct width throughout turn on inside square and outside radiused elbows. Limit angular
tapers to 30° for contracting tapers and 20° for expanding tapers.

Fabricate ductwork with accessories installed during fabrication to the greatest extent possible.
Refer to Division-15 section "Duct Accessories' for accessory requirements.

Fabricate ductwork with duct liner in each section of duct where indicated. Laminate liner to
internal surfaces of duct in accordance with instructions by manufacturers of lining and adhesive,
and fasten with mechanical fasteners.

Offset, transition, adapt ductwork to structural obstacles and work of other trades in a coordinated
effort. Layout work to avoid conflict with piping, etc. With review of conditions, teardrop around
conflicting piping, lights, etc., all at no added cost to the owner.

DUCT PRESSURE CLASSIFICATIONS:

Al

For all fan coil unit systems:

1. Rectangular supply air ductwork downstream of fan coil units: Low pressure

an

rectangular ductwork, 3" w.g. Low pressure round ductwork exposed to view spiral

an

lackseam, 3" w.g.
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]
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2. Branch round supply air ductwork runout from rectangular ductwork to diffuser: Low
pressure round ductwork, 1" w.g.

LOW PRESSURE ROUND DUCTWORK.: (1" SMACNA Pressure Class)

A.

C.

Round type ductwork for use on low velocity supply systems (1200 fpm maximum), low pressure
(0.75" maximum duct pressure), shall be fabricated on 24 gauge galvanized steel sheets with snap-
lock longitudinal seams and crimped and beaded joins.

All end joints shall have at least three screw fasteners and shall be wrapped airtight. Transverse
and longitudinal seams shall be taped with "Hardcast TA". Snap lock longitudinal seams shall be
seal with water based duct sealer NO EXCEPTIONS. Elbows and fittings shall provide smooth air
flow patterns and have a neat appearance.

Use factory fabricated elbows in lieu of the multi-sectional adjustable type.

LOW PRESSURE RECTANGULAR DUCTWORK: (3" SMACNA Pressure Class)

A.

Rectangular ductwork for use on supply systems up to 2" maximum duct static pressure and 2000
fpm maximum duct velocity shall be constructed of galvanized steel using construction for
nominal 3" SMACNA rated systems. Seal all transverse and longitudinal joints with water based
duct sealer NO EXCEPTIONS.

Use radiused elbows, or square inside radiused outside elbows with single thickness turning vanes
in the first 1/3 where space restrictions prohibit fully radiused elbows. Use 43° high efficiency
tapping takeoffs with separate downstream balance dampers.

Duct dimensions are inside clear. Increase for acoustical lining.

For rectangular exhaust ducts, increase metal gauge by 2 (i.e. 20 to 18) for all sizes. Seal all
joints.

FACTORY DUCT:

A

Extent of Work: Provide factory duct at connections to air terminal units, at runouts to grilles and
diffusers, at points of round to round flexible connections (see also "Flexible Connections") and at
other locations indicated or required.

Prohibited Material: Do not use single wire helix ducting with vinyl or plastic liner of any type.

Factory Duct Non-corrosive Environments: Woven fiberglass fabric impregnated with vinyl or
neoprene clamped in a continual helix of aluminum or cold rolled steel. U.L. listed for Class 1
duct, compliant with NFPA 90A and 90B, pressure rated to 12" w.g., equivalent to:

1. Non-insulated: Wiremold 57; Flexmaster Type N145
2. Insulated: Flexmaster Type 4; Thermaflex M-KC

Installation: Follow manufacturers instructions. Use stainless steel or nylon band clamping rings.
In general, do not use lengths in excess of 1°-0”. Do not make bends with factory duct, use hard
elbows as indicated. Support duct to avoid droops and kinks. See details on the drawings.

MISCELLANEOUS DUCTWORK MATERIALS:

A.

General: Provide miscellaneous materials and products of types and sizes indicated and, where
not otherwise indicated, provide type and size required to comply with ductwork system
requirements including proper connection of ductwork and equipment.
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B. Runout Fittings: Runout fittings shall be used to make round to rectangular duct connections. Use
45° time and a half square to round fittings. Provide with locking quadrant dampers where
balance is involved. Provide with insulation guard where insulated duct is involved.

C. Duct Sealing Compound: Duct sealing compound shall be 3M brand number EC-750, Duro-Dyne
S-2 or Mon-Eco Industries 44-52. This material shall be used in making up duct joints or in water
proofing, caulking plenums, etc.

D. Acoustical Lining: Acoustical lining in ducts shall be 1" thick, 1-1/2 pound density, coated,
flexible glass fiber type, set in adhesive and impaled on weld studs spaced not more than 12" on
centers and secured with lock washers. Airstream surface faced with black coated matte.
Acoustical lining shall completely line the ducts. Lining shall have a fire and smoke hazard rating
not exceeding 20-50-50. Owens-Corning, Johns-Manville, Certainteed.

1. All joints, edges and/or surface breaks in the coating of the acoustical lining shall be
pointed up to a smooth surface with adhesive.

E. Duct Liner Adhesive: Comply with ASTM C 916 "Specifications for Adhesives and Duct
Thermal Insulation".

F. Duct Liner Fasteners: Comply with SMACNA HVAC Duct Construction Standards, Article
S2.11.

G. Duct Cement: Non-hardening migrating mastic or liquid neoprene based cement (type applicable

for fabrication/ installation detail) as compounded and recommended by manufacturer specifically
for cementing fitting components, or longitudinal seams in ductwork.

H. Ductwork Support Materials: Except as otherwise indicated, provide hot-dipped galvanized steel
fasteners, anchors, rods, straps, trim and angles for support of ductwork.
PART HI - EXECUTION
3.1 INSPECTION:
Al General: Examine areas and conditions under which metal ductwork is to be installed. Do not

proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to
Installer.

LI
(3

INSTALLATION OF METAL DUCTWORK:

A. General: Assemble and install ductwork in accordance with recognized industry practices which
will achieve air tight (5% leakage for systems rated 3" and under; 1% for systems rated over 3"
and noiseless (no objectionable noise) systems, capable of performing each indicated service.
Install each run with minimum number of joints. Align ductwork accurately at connections,
within 1/8" misalignment tolerance and with internal surfaces smooth. Support ducts rigidly with
suitable ties, braces, hangers and anchors of type which will hold ducts true-to-shape and to

prevent buckling. Support vertical ducts at every floor.

1. 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 of these changes, however, must be approved and installed as directed at
project. During the installation, the open ends of ducts shall be protected to prevent
debris and dirt from entering.

DUCTWORK 15890 -5



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

B. Field Fabrication: Complete fabrication of work at project as necessary to match shop-fabricated
work and accommodate installation requirements.

C. Routing: Locate ductwork runs, except as otherwise indicated, vertically and horizontally and
avoid diagonal runs wherever possible. Locate runs as indicated by diagrams, details and
notations or, if not otherwise indicated, run ductwork in shortest route which does not obstruct
usable space or block access for servicing building and its equipment. Hold ducts close to walls,
overhead construction, columns, and other structural and permanent-enclosure elements of
building. Limit clearance to 1/2" where furring is shown for enclosure or concealment of ducts,
but allow for msulation thickness, if any. Where possible, locate insulated ductwork for 1"
clearance outside of insulation. Wherever possible in finished and occupied spaces, conceal
ductwork from view, by locating in mechanical shafts, hollow wall construction or above
suspended ceilings. Do not encase horizontal runs in solid partitions, except as specifically
shown. Coordinate layout with suspended ceiling and lighting layouts and similar finished work.

D. Electrical Equipment Spaces: Do not mun ductwork through transformer vaults and other electrical
equipment spaces and enclosures. Maintain clearances above of and in front of electrical panels.

E. Penetrations: Where ducts pass through interior partitions and exterior walls, and are exposed to
view, conceal space between construction opening and duct or duct insulation with sheet metal
flanges of same gage as duct. Overlap opening on 4 sides by at least 1-1/2". Fasten to duct and
substrate.

F. Ducts At Structural and Architectural Penetrations: Where ducts are shown connecting to or
passing through concrete, gypsum board, masonry openings and along edges of all plenums at
floors and walls, provide a continuous 2" x 2-1/8" galvanized angle iron which shall be bolted to
the construction and made airtight to the same by applying caulking compound. Sheet metal in
these locations shall be bolted to the angle iron. Round high velocity ducts in vertical chases shall
be supported with rolled angle rings. Close openings between duct and structure.

G. Cross Breaking: Rectangular sheet metal ducts shall be cross broken on the four sides of each 4-
foot panel. All vertical and horizontal sheet metal barriers, duct offsets, elbows, as well as 4-foot
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.

H. Coordination: Coordinate duct installations with installation of accessories, dampers, coil frames,
equipment, controls and other associated work of ductwork system.

L. Installation: Install metal ductwork in accordance with SMACNA HVAC Duct Construction
Standards.

1. Related to final installation cleanliness, damp wipe all ductwork on installation. Cap
open duct ends, cover fan inlets, vacuum fan plenums and related installation before
starting fans. Run fans only with filters in place.

33 INSTALLATION OF DUCT LINER:
A. General: Install duct liner in accordance with SMACNA HVAC Duct Construction Standards.
1. As indicated on the drawings, supply, return and exhaust air ductwork shall be lined with

acoustical insulation.
34 INSTALLATION OF FLEXIBLE DUCTS:

Al Maximum Length: For any duct run using flexible ductwork, do not exceed 1'-0" extended length.
No elbows allowed.
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B. Installation: Install in accordance with Section III of SMACNA's "HVAC Duct Construction
Standards, Metal and Flexible".

HANGERS AND SUPPORTS:

L2
(941

Al It is essential that all ducts shall be rigidly supported. Hangers for low velocity ducts up to 18" in
width shall be placed on not more than 10' centers.

1. Low velocity ducts 19" through 35" in width and greater shall be supported on not more
than 5' centers. Where vertical ducts pass through floors or roofs, heavy supporting
angles shall be attached to ducts, and to structure. Angles shall be of sufficient size to
support the ductwork rigidly and shall be placed on at least two sides of the duct.

B. Construct hangers for rectangular ductwork from galvanized iron 1" x 1/16". Hangers shall extend
down the sides of rectangular ducts the full depth of the duct and shall be bent underneath the duct
2". Hangers shall be secured to the duct using sheet metal screws or rivets of appropriate sizes on
6" centers, but not less than two screws in the side and one in the bottom of each hanger.

C. For rectangular ducts 36" and greater in width construct hangers from galvanized iron 1-1/2" x
1/16". Hangers shall be installed and secured to duct as described in Paragraph B.

3.6 SUPPORTING DAMPERS: Parallel and opposed blade motor operated dampers shall be supported by
reinforcing the ductwork or sheet metal walls at the damper locations to carry the weight of the dampers
and the force exerted on the dampers due to air pressure, or shall be supported independent of ductwork
from the ceiling or floor, as conditions at the site determine.

3.7 CONNECTIONS: Connections of high velocity supply and exhaust ducts, fittings, and high velocity
mixing boxes shall be made airtight by coating joints with Minnesota Mining Co. Mastic, Type EC-800,
Benjamin Foster, Sheet Metal Products Co., or approved equal, before joining, and then sealing the joint
with one layer of "Glass-Fab" reinforcing tape set in a coating of the above compound. Tape and sealant
shall not exceed a flame spread of 25 or a smoke development of 50.

3.9 AESTHETIC LAYOUTS: Contractor shall locate all diffusers, grilles and other exposed items in such a
manner as to fit symmetrically in any grid system or other aesthetic architectural or lighting pattern. Refer
to reflected ceiling plans and electrical lighting layouts for additional information. Provide duct offsets or
extensions as required to make a proper installation.

A. Close or cap all duct ends. Use auxiliary blower with air flow meter to establish a duct pressure
equivalent to the duct pressure class. Inspect all joints in duct system and seal all identifiable
leaks.

3.10  FIELD QUALITY CONTROL:

A. Leakage Tests: After each duct system which is constructed for duct classes over 3" is completed,
test for duct leakage in accordance with SMACNA HVAC Air Duct Leakage Test Manual. Air
leaks which are in excess of that required to bubble the soap suds (that is, actually blow the suds
away) shall be sealed by additional taping and caulking to reduce the leakage to a rate not to
exceed slow bubbles forming. Repair leaks and repeat tests until total leakage conforms with
Chart of Figure 4-1, Seal Class A, Leakage Class 3 for round/oval, 6 for rectangular.

3.11 EQUIPMENT CONNECTION:
A. General: Connect metal ductwork to equipment as indicated, provide flexible connection for each

ductwork connection to equipment mounted on vibration isolators, and/or equipment containing
rotating machinery. Provide access doors as indicated.
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3.12 UNDERGROUND DUCTWORK: N/A.

3.1

ADJUSTING AND CLEANING:

(U]

Al Clean ductwork internally of dust and debris, as follows: Before the ceilings are installed, with
filters in place, operate the fans at full capacity to blow out dirt and debris from ducts. If it is not
practical to use the main supply blower for this test, the ducts may be blown out in sections by a
portable fan.

B. Clean external surfaces of foreign substances which might cause corrosive deterioration of metal
or, where ductwork is to be painted, might interfere with painting or cause paint deterioration.

C. Balancing:

1. Refer to Division-15 section "Testing, Adjusting, and Balancing" for air distribution
balancing of metal ductwork; not work of this section. However, the Sheet Metal
Contractor shall participate fully in this work. Seal any leaks in ductwork that become
apparent in balancing process.

™~

If specified conditions cannot be obtained due to deficiencies in equipment performance
or improper installation or workmanship, the Mechanical Contractor and his
subcontractors shall make any changes necessary to obtain the specified conditions.

END OF SECTION 15890
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SECTION 15910 - DUCTWORK ACCESSORIES
PART I - 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-15 Basic Mechanical Materials and Methods sections apply to work of this section.
1.2 SUMMARY:

A. Extent of ductwork accessories work is indicated on drawings and in schedules, and by
requirements of this section.

B. Types of ductwork accessories required for project include the following:
1. Dampers.
a. Low pressure manual dampers.
2. Turning vanes.
3. Duct hardware.
4. Flexible connections.

C. Refer to other Division-15 sections for testing, adjusting, and balancing of ductwork accessories;
not work of this section.

1.3 QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Firms regularly engaged in manufacture of ductwork accessories,
of types and sizes required, whose products have been in satisfactory use in similar service for not
less than 3 years.

14 SUBMITTALS:

A Product Data: Submit manufacturer's technical product data for each type of ductwork accessory,
including dimensions, capacities, and materials of construction; and installation instructions.

B. Shop Drawings: Submit manufacturer's assembly-type shop drawings for each type of ductwork

accessory showing interfacing requirements with ductwork, method of fastening or support, and
methods of assembly of components.

C. Maintenance Data: Submit manufacturer's maintenance data including parts lists for each type of
duct accessory. Include this data, product data, and shop drawings in maintenance manual; in
accordance with requirements of Division 1.
1.5 REFERENCES:
A. Codes and Standards:

1. SMACNA Compliance: Comply with applicable portions of SMACNA "HVAC Duct
Construction Standards, Metal and Flexible".

[

Industry Standards: Comply with ASHRAE recommendations pertaining to construction
of ductwork accessories, except as otherwise indicated.
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2

UL Compliance: Construct, test, and label fire dampers in accordance with UL Standard
555 "Fire Dampers and Ceiling Dampers".

4. NFPA Compliance: Comply with applicable provisions of NFPA 90A "Air Conditioning
and Ventilating Systems", pertaining to installation of ductwork accessories.

1.6 DELIVERY, STORAGE AND HANDLING:

Al Protection: Protect shop-fabricated and factory-fabricated accessories and purchased products
from damage during shipping, storage and handling. Prevent end damage and prevent dirt and
moisture from entering ducts and fittings.

B. Storage: Where possible, store accessories inside and protect from weather. Where necessary to
store outside, store above grade and enclosed with waterproof wrapping.

PART II - PRODUCTS

2.1 MANUAL DAMPERS:

A. Dampers for balance only where tight shutoff is not critical are to be furnished and installed by
this Section.

1. Exposed locations:
a. Honeywell D-640 (Rectangular), Honeywell D-690 (Round).
b. Ruskin CD-35 (Rectangular), Ruskin CDRS-25 (Round)
c. Johnson.

[N
(V8]

TURNING VANES: Turning vanes shall be single thickness blades with % trailing edge. Blade spacing
shall be per SMACNA and contract document details. Install turning vanes in the first 1/3 of all inside
square elbows and extend vane runner past last blade and secure to duct

24 DUCT HARDWARE:

A. General: Provide duct hardware, manufactured by one manufacturer for all items on project, for
the following:

1. Test Holes: Provide in ductwork at fan inlet and outlet, and elsewhere as indicated, duct
test holes, cover, for instrument tests. Ventlok No. 699 closures shall be provided and
installed for each test hole, with sufficient neck length to penetrate the insulation.

2. Quadrant Locks: Provide for each damper, quadrant lock device on one end of shaft; and
end bearing plate on other end for damper lengths over 12". Provide extended quadrant
locks and end extended bearing plates for externally insulated ductwork. (Bare duct -
Ventlok 620, 635; Insulated duct - Ventlok 627, 628, 637, 638, 629.)

B. Manufacturer: Subject to compliance with requirements, provide duct hardware of one of the
following:

1. Ventfabrics, Inc.

2. Young Regulator Co.

2.7 FLEXIBLE CONNECTIONS:
Al Extent of Work: Provide flexible connections between ductwork or plenums and equipment, such

as at fan inlets and discharges, and at other places indicated on the drawings or called for by note
or specification.
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B. Non-Corrosive Environment or Airstream: Provide material of heavy waterproof woven glass
fabric double coated with neoprene or hypalon equivalent to *Ventglas™ for interior locations and
“Ventlon™ for exterior locations, fabric not less than 3-1/4" wide clamped between strips of 24
gauge galvanized iron. Material by Ventfabrics, Inc., Chicago, 11l

PART III - EXECUTION

INSPECTION:

(F%)
—

A. Examine areas and conditions under which ductwork accessories will be installed. Do not proceed
with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

(V8]
o

INSTALLATION OF DUCTWORK ACCESSORIES:

A. Install ductwork accessories in accordance with manufacturer's installation instructions, with
applicable portions of details of construction as shown in SMACNA standards, and in accordance
with recognized industry practices to ensure that products serve intended function.

B. Install hand operated volume and splitter 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. Where volume dampers are installed in ducts over 12" deep, the
dampers shall be at least 1-1/2 times as long as the narrowest adjacent split, except where
otherwise detailed. Splitter adjustment, accessible at fact of finishing ceiling, or equal units by
Young Regulator. Splitter dampers and butterfly dampers may be constructed by the Sheet Metal
Contractor. All multi-blade hand dampers shall be the product of one of the manufacturers listed
in the Contract Documents. All operator fittings shall be heavy duty commercial grade. . Test all
hand dampers for operability immediately after installation. Dampers shall actuate from fully
closed to fully open position with no binding or interference. Dampers found non-operable during
Test and Balance will be repaired at the contractor’s expense.

C. Install turning vanes in the first 1/3 of all inside square outside radiused elbows in supply, return,
and exhaust air systems, and elsewhere as indicated.

D. Install access doors to open against system air pressure, with latches operable from either side,
except outside only where duct is to small for person to enter.

E. Coordinate with other work, including ductwork, as necessary to interface installation of ductwork
accessories properly with other work.

FIELD QUALITY CONTROL:

[
[

A. Operate installed ductwork accessories to demonstrate compliance with requirements. Test for air
leakage while system is operating. Repair or replace faulty accessories, as required to obtain
proper operation and leakproof performance.

34 ADJUSTING AND CLEANING:

Al Adjusting: Adjust ductwork accessories for proper settings, install fusible links in fire dampers
and adjust for proper action.

l. Final positioning of manual dampers is specified in Division- 15 section "Testing,
Adjusting, and Balancing”.

N

Cleaning: Clean factory-finished surfaces. Repair any marred or scratched surfaces with
manufacturer's touch-up paint.

END OF SECTION 15910
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SECTION 15940 - AIR OUTLETS AND INLETS

PART I- 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.

1.2 SUMMARY:

Al

D.

E.

Extent of air outlets and inlets work is indicated by drawings and schedules, and by requirements
of this section.

Types of outlets and inlets required for project include the following:
1. Ceiling air diffusers and grilles.

Refer to other Division-13 sections for ductwork and duct accessories required in conjunction with
air outlets and inlets; not work of this section.

Refer to other Division-15 sections for balancing of air outlets and inlets; not work of this section.

Refer to other Division sections for louvers, not work of this section.

1.3 QUALITY ASSURANCE:

Al

Manufacturer's Qualifications: Firms regularly engaged in manufacture of air outlets and inlets of
types and capacities required, whose products have been in satisfactory use in similar service for
not less than 5 years.

Installer's Qualifications: A firm with at least 3 years of successful installation experience on
projects with metal ductwork systems work similar to that required for project.

1. The Installer shall have a publicly registered bonding capacity of sufficient amount to
cover this work and all other work in progress by the Contractor.

™o

All workmen on the project shall carry state licenses as journeymen or apprentice sheet
metal workers with additional certification for welders.

1.4 SUBMITTALS:

A.

Product Data: Submit manufacturer's technical product data for air outlets and inlets including the
following:

1. Schedule of air outlets and inlets indicating drawing designation, room location, number
furnished, model number, size, and accessories furnished.

o

Data sheet for each type of air outlet and inlet, and accessory furnished; indicating
construction, finish, and mounting details.

L

Performance data for each type of air outlet and inlet furnished, including aspiration
ability, temperature and velocity traverses; throw and drop; and noise criteria ratings.
Indicate selections on data.

Samples: 3 samples of each type of finish furnished.
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C. Shop Drawings: Submit manufacturer's assembly-type shop drawing for each type of air outlet
and inlet, indicating materials and methods of assembly of components.

D. Maintenance Data: Submit maintenance data, including cleaning instructions for finishes, and
spare parts lists. Include this data, product data, and shop drawings in maintenance manuals; in
accordance with requirements of Division 1.
1.5 REFERENCES:
A. Codes and Standards:

1. ARI Compliance: Test and rate air outlets and inlets in accordance with ARI 650
"Standard for Air Outlets and Inlets".

2. ASHRAE Compliance: Test and rate air outlets and inlets in accordance with ASHRAE
70 "Method of Testing for Rating the Air Flow Performance of Qutlets and Inlets".

3. AMCA Compliance: Test and rate louvers in accordance with AMCA 500 "Test Method
for Louvers, Dampers and Shutters".

4. AMCA Seal: Provide louvers bearing AMCA Certified Rating Seal.

5. NFPA Compliance: Install air outlets and inlets in accordance with NFPA 90A

"Standard for the Installation of Air Conditioning and Ventilating Systems".
1.6 PRODUCT DELIVERY, STORAGE AND HANDLING:

A. Deliver air outlets and inlets wrapped in factory-fabricated fiber-board type containers. Identify on
outside of container type of outlet or inlet and location to be installed. Avoid crushing or bending
and prevent dirt and debris from entering and settling in devices.

B. Store air outlets and inlets in original cartons and protect from weather and construction work
traffic. Where possible, store indoors; when necessary to store outdoors, store above grade and
enclose with waterproof wrapping.

PART II - PRODUCTS
2.1 GRILLES AND DIFFUSERS:

A. General: Except as otherwise indicated, provide manufacturer's standard ceiling air diffusers
where shown; of size, shape, capacity and type indicated; constructed of materials and components
as indicated, and as required for complete installation.

B. Performance: Provide ceiling air diffusers that have, as minimum, temperature and velocity
traverses, throw and drop, and noise criteria ratings for each size device as listed in manufacturer's
current data.

C. Ceiling Compatibility: Provide diffusers with border styles that are compatible with adjacent
ceiling systems, and that are specifically manufactured to fit into ceiling module with accurate fit
and adequate support. Refer to general construction drawings and specifications for types of
ceiling systems which will contain each type of ceiling air diffuser.

D. Adjust all grilles and diffusers to fit neatly in the room ceiling pattern. Set final locations per
architectural reflected ceiling plans.

E. Volume Control Dampers: Provide duct mounted dampers of the externally adjustable opposed

blade type where more than one grille or register is on a common duct. Provide access to each
damper adjustment.
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F. Sound Level: The diffuser or grille generated noise shall not exceed the following sound power
level curve at a point five feet away form the diffuser or grille.

Meeting Rooms: NC 25-30

Court Rooms: NC 20-25

Office Areas: NC 25-30

G. Manufacturers: Subject to compliance with requirements, provide grilles and diffusers of one of
the following:

1. Hart & Cooley 7. Tuttle & Bailey
2. Krueger 8. Anemostat/Waterloo
3. Jand]J 9. Agitair
4. Carnes 10. Environmental Air Products
3. Titus 11 Nailor
6. EH Price
H. Types: Provide grilles and diffusers of type, capacity, and with accessories and finishes as listed

on grille and diffuser schedule and as specified herein.
L Grilles and Diffusers:

1. Ceiling Supply Diffuser (S-1): Krueger Series 1400 with adjustable tabs for directional
air flow control, square face, round neck, four-way deflection, anti-smudge design,
removable inner core, all steel construction, appropriate mounting frame, white baked
enamel finish, sponge rubber gasket, size as indicated on drawings.

2. Ceiling Supply Diffuser (S-2): Thermal Products model VFS-H, Variable volume cooling
with constant volume heating, four way deflection, lay-in mounting frame, white baked
enamel finish, size as indicated on drawings.

(V%)

Perforated Return Register (R-1): Krueger Series 6290. Concealed hinge frame, opposed
blade volume control damper, sponge rubber gasket, white baked-on enamel, color as
selected by architect, size as indicated on drawing.

PART III - EXECUTION

3.1 INSPECTION:

A. Examine areas and conditions under which air outlets and inlets are to be installed. Do not proceed
with work until unsatisfactory conditions have been corrected.

3.2 INSTALLATION:

A. General: Install air outlets and inlets in accordance with manufacturer's written instructions and in
accordance with recognized industry practices to insure that products serve intended function

B. Coordinate with other work, including ductwork and duct accessories, as necessary to interface
installation of air outlets and inlets with other work.

C. Locate ceiling air diffusers, registers, and grilles, as indicated on general construction "Reflected

Ceiling Plans". Unless otherwise indicated, locate units in center of acoustical ceiling module.

END OF SECTION 15940
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SECTION 13955 - MECHANICAL CONTROL SYSTEMS

PART I- GENERAL

1.1 RELATED DOCUMENTS:

Al

B.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification sections, apply to work of this section.

Division-15 General Mechanical Requirements sections apply to work of this section.

1.2 SUMMARY:

A.

E.

Extent of control systems work required by this section is indicated on drawings and schedules,
and by requirements of this section.

1. See following sections for types of Control Systems included as a part of this section.
a. Section 15965 — Electrical Control Systems
b. Section 15970 — Direct Digital Control Systems (DDC)

2. Control sequences are specified in this section under: "Sequence of Operation”.

Refer to other Division-15 sections for installation of instrument wells, valve bodies and dampers
in mechanical systems.

Refer to Division-16 sections for the following work.
1. Power supply wiring from power source to power connection on controls and/or unit
control panels. Includes starters, disconnects, and required electrical devices, except

where specified as furnished, or factory-installed, by manufacturer.

2. Interlock wiring between electrically-operated equipment units; and between equipment
and field-installed control devices.

a. Interlock wiring specified as factory-installed is work of this section.

Provide the following electrical work as work of this section, complying with requirements of
Division-16 sections:

1. Control wiring between field-installed equipment, controls, indicating devices, and unit
control panels. Control wiring in exposed spaces shall be run in conduit. Control wiring
in craw] spaces and above lay-in ceilings may be plenum rated and run without conduit.

2. 120 volt service required by control systems.

Participate in "System Commissioning, Testing and Balancing".

1.3 QUALITY ASSURANCE:

A.

Manufacturer’s Qualifications: Firms regularly engaged in manufacture of electric control
equipment, of types and sizes required, whose products have been in satisfactory use in similar
service for not less than 5 years.

Installer’s Qualifications: Firms and workmen specializing and experienced in electric control
system installations for not less than 5 years.
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1.4 SUBMITTALS:
A. Product Data: Submit manufacturer's technical product data for each control device furnished,
indicating dimensions, capacities, performance characteristics, electrical characteristics, finishes of

materials, and including installation instructions and start-up instructions.

B. Shop Drawings: Submit shop drawings for each control system, containing the following
information:

1. Schematic flow diagram of system showing fan coil units and associated power supplies
and sensors.

o

Label each control device with setting or adjustable range of control.

Indicate all required electrical wiring. Clearly differentiate between portions of work that
are factory-installed and portions to be field-installed. Note contract responsibility to
provide complete system regardless of delegation. Completely interface with and show
existing installation in the existing building.

(U8}

4. Provide details of faces of control panels, including controls, instruments, and labeling.

w

Include verbal written description of sequence of operation. Confirm correct function of
proposed sequences.

C. Samples: Submit sample of each type of proposed thermostat cover.
D. Maintenance Data: Submit maintenance instructions and spare parts lists. Include this data,
product data, and shop drawings in maintenance manuals; in accordance with requirements of
Section 15995.
1.5 REFERENCES:
A. Codes and Standards:

1. Electrical Standards: Provide electrical products which have been tested, listed and
labeled by UL and comply with NEMA standards.

2. NEMA Compliance: Comply with NEMA standards pertaining to components and
devices for electric control systems.

3. NFPA Compliance: Comply with NFPA 90A "Standard for the Installation of Air
Conditioning and Ventilating Systems" where applicable to controls and control
sequences.

4. Comply with NEPA 70, "National Electric Code" for all electrical installation.

1.6 DELIVERY, STORAGE, AND HANDLING: Provide factory shipping cartons for each piece of
equipment, and control device. Maintain cartons through shipping, storage and handling as required to
prevent equipment damage, and to eliminate dirt and moisture from equipment. Store equipment and
materials inside and protected from weather.

1.7 WARRANTIES:
A. As part of the overall project warranty, furnish individual manufacturer warranties for each piece
of equipment for a period of not less than one year from date of Owner's beneficial use (substantial

completion). Though some systems will be activated and functioning, warranty does not go into
effect until final completion of the building and acceptance by the Owner.
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B. Warrant the overall assembly of equipment, materials and labor comprising these systems.

1.8 CLEANING AND LUBRICATION: All instruments and control panels shall be thoroughly cleaned before
final acceptance. Provide lubrication for all furnished equipment.

1.9 TESTING AND ADJUSTING OF SYSTEM:

A. During the system commissioning, testing and balancing of the various building systems, have a
controls representative(s) present and available to interpret and adjust controls as needed.
Demonstrate and report the integrity and accuracy of each function and control point.

B. At the termination of the testing period, the Controls representative shall spend a minimum of 4
hours instructing the Owner's operating personnel in the control system operation, and checking
each system for day-night and manual override with the Owner's operating personnel on each
system. A complete operating booklet shall be provided and used during the training period.
Schedule this training with the Owner and Mechanical Contractor.

1. Since system performance is partly a function of climatic conditions, the Controls
contractor shall be available during the changing seasons of the warranty period to make
further adjustments and modifications if required. A final complete check of all systems
shall be made at the conclusion of the one year warranty period.

PART I - PRODUCTS

2.1 CONTROL CABINETS: Provide new DDC control panels as required to serve new fan coil units.
Relocate existing panels as required to serve relocated fan coil units.

22 CONTROL VALVES:
A. Furnish automatic control valves required by the project. Design valves to pass the quantities of

fluid at the pressure drop scheduled on the drawings.

B. Mount all control valves with stems in the up-vertical position. Valves shall have stainless steel
trim and renewable seats.

C. Furnish valve operators with adequate capacity to operate the valve smoothly through the
operating range. Provide oversized motors or operators as needed. Voltage ranges shall be
adjustable, the equivalent of pilot positioning for electric functions.

PART III - CONTROL SEQUENCES

3.2 GENERAL:

A. Provide control systems to manage and manipulate mechanical equipment in a functional and
energy conserving way.

B. Provide control panels in the locations indicated on the drawings with terminal block connections
for interface of fans, sensors, valves, etc.

CENTRAL CONTROL AND MONITORING SYSTEM:

9
(WS}

A. Utilize existing Yamas control system while providing programming time as required to add any
and all graphics required for control and display of new or relocated fan coil units.
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3.3 ROOM/SPACE TEMPERATURE CONTROL SEQUENCES:

A. The fan coil units serving each series of rooms are equipped with a heating and chilled water coil
and controlled by a room mounted temperature sensor. The fan coil units shall be enabled by the
central DDC system based on an occupancy schedule. Once enabled the space occupant shall
select the desired temperature from the space mounted sensor and the Fan coil unit shall respond as
required based on the following conditions:

1. Space temperature below setpoint: Heating water valve opens, chilled water valve is
closed and fan runs to satisfy occupant selected temperature. Upon reaching selected
temperature setpoint the heating water valve shall modulate closed and the fan coil unit
fan shall continue to run.

[S8)

Space temperature above setpoint: Chilled water valve opens, heating water valve is
closed and fan runs to satisfy occupant selected temperature. Upon reaching selected
temperature setpoint the chilled water valve shall modulate closed and the fan coil unit
fan shall continue to run.

END OF SECTION 15955
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SECTION 15965 - ELECTRICAL CONTROL SYSTEMS

PART I- GENERAL

1.1

1.2

1.6

RELATED DOCUMENTS: See Division 15 — “Mechanical Control Systems”.

SUMMARY:

A. Electric control functions and systems indicated on the drawings and specified herein.

B. Complete interrelationships with pneumatic-control systems, automation systems and mechanical
equipment.

QUALITY ASSURANCE: See Division 15 - “Mechanical Control Systems”.
SUBMITTALS: Division 15 — “Mechanical Control Systems”.
DELIVERY, STORAGE AND HANDLING: Division 15 — “Mechanical Control Systems”.

INSTRUCTION OF OWNER'S PERSONNEL: Division 15 — *Mechanical Control Systems”.

PART II - MATERIALS AND METHODS

2.1

ELECTRICAL POWER SUPPLY:

Al Obtain power from existing Division 16 panel. Furnish appropriate circuit breakers and extend
conduit and wiring assigned to this division.

B. Furnish and install UL listed voltage reducing transformers required for this work. Size
transformers to see no more than 70% of rated capacity at full load.

C. Make all electrical installations in conformance with the National Electrical Code (current edition)
and in accordance with Division 16.

D. Use same product lines for similar devices as used by Division 16000 to result in a coherent
project.
E. Control Wiring
1. Provide plenum rated control cabling to match existing which is compatible with

the existing control system.

2. Number and code all wiring.
F. Use no wire smaller than 18 gauge.

PART IIl - INSTALLATION

-

3.1

3.2

CLEANING AND LUBRICATION: Division 15 — “Mechanical Control Systems”.

TESTING AND ADJUSTING OF SYSTEM: Division 15 — “Mechanical Control Systems”.

END OF SECTION 15955
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SECTION 15970 - DDC CONTROL SYSTEM
PART I - GENERAL
1.1 DESCRIPTION OF WORK

A. The existing building contains an existing Yamas/Barber Coleman compatible control system. The
DDC Controls Contractor shall furnish and install any and all compatible control devices required
to allow control of the new fan coil units installed in the remodeled space. Note that the contract
drawings call for the reuse of some existing and previously installed control equipment, however
all new equipment shall be new in the box and of the latest version compatible with the existing
system.

B. The controls contractor shall install all equipment, terminate all wiring, provide all programming,
and demonstrate operability, and communication to the central BMS console, of each component
installed or modified under this contract.

1.2 RELATED SECTIONS:

A. Drawings and general provisions of the Contract, including General and supplementary
Conditions and Division-1 specification sections, apply to work of this section.

B. Products furnished but not installed under this section:

1. Valves, dampers, sensors, and pressure taps to be installed under section 15000.
C. Coordination with electrical:

1. Installation of all line voltage power wiring by Division 16

1.3 QUALITY ASSURANCE
A. The system components shall be furnished, engineered, and installed by the manufacturers' locally
authorized representative. The controls contractor shall have factory-trained technicians to provide

instruction, routine maintenance, and emergency service within 24 hours upon receipt of request.

B. At the time of bid, all DDC System Application Specific Controllers and Programmable
Equipment Controllers shall be listed as follows:

1. Underwriters Laboratory, UL 916
2. FCC Regulation, Part 15, Class B

1.4 SUBMITTALS

A. Submit 4 complete sets of documentation in the following phased delivery schedule:
1. Valve schedules
2. Damper schedules
3. Equipment data cut sheets
4. System schematics, including:

a. sequence of operations
b. interface wiring diagrams
c. system riser diagrams

B. Upon project completion, submit operation and maintenance manuals, consisting of the following:
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1. Index sheet, listing contents in alphabetical order

2. Manufacturer's equipment parts list of all functional components of the system

3. Description of sequence of operations

4. As-Built interconnection wiring diagrams

3. User’s documentation containing product, system architectural and programming
information.

6. Copy of the warranty/guarantee

7. Operating and maintenance cautions and instructions

PART II - PRODUCTS

2

[\
[\

[N
wo

1

ACCEPTABLE MANUFACTURERS

Al

To be compatible with existing Yamas/Barber Coleman control system.

APPLICATION SPECIFIC CONTROLLERS (FAN COIL UNIT CONTROLLER)

A

Each Application Specific Controller (ASC) shall operate as a stand-alone controller capable of
performing its specified control responsibilities independent of other controllers in the network.
Each ASC shall be a minimum 16-BIT microprocessor based, multi-tasking, multi-user, real time
digital control processor.

Controllers shall include all inputs and outputs necessary to perform the specified control
sequences. Analog and digital outputs shall be industry standard signals such as 0-10V and 3-point
floating control allowing for interface to a variety of industry standard modulating actuators. The
ASC inputs and outputs shall consist of industry standards types. Inputs shall be electrically isolated
from outputs, communications and power.

All controller sequences and operation shall provide closed loop control of the intended
application. Closing control loops over the network is not acceptable.

The control program shall reside in the ASC. The application program and the configuration
information shall be stored in non-volatile memory with no battery back-up required.

After a power failure the ASC must run the control application using the current setpoints and
configuration. Reverting to default or factory setpoints are not acceptable.

Manufacturers:

1. Yamas/Barber Coleman compatible.

SPACE SENSOR: Platinum thermister sensor behind impact resistant ABS cover, scaled temperature
setpoint adjustment lever, manual override pushbutton, phone jack network interface.

A.

Manufacturers:

1. Yamas/Barber Coleman compatible.
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PART III - EXECUTION
3.1 PROJECT MANAGEMENT

A. Provide a project manager who shall, as a part of his duties, be responsible for the following
activities:

1. Coordination between the Controls Contractor and all other trades, Owner, local
authorities and the design team.

2. Scheduling of manpower, material delivery, equipment installation and checkout.

(V)

Maintenance of construction records such as project scheduling and manpower planning
and AutoCAD or Visio for project co-ordination and as-built drawings.

4. Coordination/Single point of contact.

(O}
o

INSTALLATION METHODS

A Install systems and materials in accordance with manufacturer's instructions, rough-in drawings
and equipment details. Install electrical components and use electrical products complying with
requirements of applicable Division-16 sections of these specifications.

B. The term "control wiring" is defined to include providing of wire, conduit, and miscellaneous
materials as required for mounting and connecting electric or electronic control devices.

C. To run BACnet on the ethernet network, the installer is required to run, at mininum, plenum rated
CAT 3e cabling for all runs associated with this network.

D. All exposed wiring, low and line voltage subject to mechanical damage, shall be run in conduit.
Line and low voltage wiring shall be run in separate conduits. Concealed but accessible wiring,
except in mechanical rooms and areas where other conduit and piping are exposed shall run in UL
plenum rated cable as approved by local codes unless expressly restricted by requirements in
Division 16 specification.

E. All Controllers, Relays, Transducers, etc., required for stand-alone control shall be housed in a
NEMA 1 enclosure with a lockable door.

SYSTEM ACCEPTANCE

U
0o

A. General: The system installation shall be complete and tested for proper operation prior to
acceptance testing for the Owner's authorized representative. A letter shall be submitted to the
Architect requesting system acceptance. This letter shall certify all controls are installed and the
software programs have been completely exercised for proper equipment operation. Acceptance

testing will commence at a mutually agreeable time within ten (10) calendar days of request.
When the field test procedures have been demonstrated to the Owner's representative, the system

will be accepted. The warranty period will start at this time.

B. Field Equipment Test Procedures: DDC control panels shall be demonstrated via a functional end
to end test. Such that:

1. All output channels shall be commanded (or/off, stop/start, adjust, etc.) and their
operation verified.
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2 All analog input channels shall be verified for proper operation.

3. All digital input channels shall be verified by changing the state of the field device and
observing the appropriate change of displayed value.

4. If a point should fail testing, perform necessary repair action and retest failed point and
all interlocked points.

5. Automatic control operation shall be verified by introducing an error into the system and
observing the proper corrective system response.

6. Selected time and setpoint schedules shall be verified by changing the schedule and
observing the correct response on the controlled outputs.

D. Operation and Maintenance Manuals: Submit four copies of operation and maintenance manuals.

Include the following

1.

o

L

w

34 TRAINING

Manufacturer's catalog data and specifications on sensors, transmitters, controllers,
control valves, damper actuators, gauges, indicators, terminals, and any miscellaneous
components used in the system.

An operator's manual that will include detailed instructions for all operations of the
system.

An operator's reference table listing the addresses of all connected input points and output
points. Settings shall be shown where applicable.

A copy of the warranty/guarantee.

Operating and maintenance cautions and instructions.

A. The control contractor shall conduct two (2) hour training courses for the designated owners
personnel in the maintenance and operation of the control system.

D. The course shall include instruction on specific systems and instructions for operating the installed
system to include as a minimum:

1. HVAC system overview
2. Operation of Control System
3. System Operating Procedures
4. Maintenance Procedures
3.5 WARRANTY/GUARANTEE
A The control system shall be warranted/guaranteed to be free from defects in both material and

workmanship for a period of one (1) year of normal use and service. This warranty/guarantee
shall become effective the date the owner accepts or receives beneficial use of the system.

END OF SECTION 15975
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SECTION 15995 - SYSTEM COMMISSIONING, TESTING AND BALANCING

PART I - GENERAL

1.1 GENERAL CONDITIONS:

A.

1.2

A.

Work of this section shall be subject to the requirements of the General Conditions of this
contract, the General Mechanical Requirements, General Electrical Requirements and other
sections where this work shares a responsibility.

System commissioning and startup of the mechanical systems shall be the responsibility of the
Mechanical Contractor and his subcontractors with the participation of the Electrical Contractor
related to electrical work and the General Contractor related to general construction items.

Testing and Balancing shall be the responsibility of the Mechanical Contractor under the direction
of the General Contractor with the full participation of all of the mechanical and electrical trades
employed on the project and shall include the participation of an independent testing and balance
contractor to coordinate all elements of the work and to perform special technical services outlined
herein.

2 SYSTEM COMMISSIONING - EXTENT OF WORK:

The work required by this section includes but is not necessarily limited to the following:

1. The pre-startup inspection of all systems and subsequent correction of any incorrect
items.

2. The initial first run inspections.

3. System operations inspection.

The intent of this work is to provide for proper installation, startup, service and operation of the
mechanical systems in preparation for system balancing.

Repair, replacement or adjustment of each item shall be performed by the installing contractor.

Involves all new construction and those elements of existing construction which are affected by
this project.

1.3 TESTING AND BALANCING - EXTENT OF WORK:

A.

This work incorporates a confirming checkout of construction work, an individual component
activation and an overall system activation into one work program which shall serve as the
transition period from the Contractor's job to Owner's facility.

The TAB Contractor shall be skilled in the operation and manipulation of systems and in the
direction of parties involved in the work.

Conduct and participate in the startup and shakedown of all mechanical systems installed and
modified in this contract; test adjust and balance these systems to obtain optimum performance at
a level which minimizes the required energy input, prepare and submit a complete report of work
done and the final system condition obtained, participate in the instruction of Owner's personnel in
the proper operation of systems and equipment.
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D.

Involves all new construction and those elements of existing construction which are affected by
this project.

1.4 QUALIFICATIONS OF SYSTEM COMMISSIONING AND TAB TEAM:

A.

Representatives of the General Contractor, Mechanical Contractor, etc., and Electrical Contractor
shall be available on a daily basis through the commissioning and adjustment period. These men
shall be experienced journeymen with prior experience in system operation and with specific
experience on the construction of this project.

Balancing shall be done by an independent firm specializing in this work. A definition of
independent shall mean the firm is not associated with any engineering, contracting, or
manufacturing firm and derives its income solely from testing, adjusting and balancing mechanical
systems. Approved firms to do this work are R & S Balancing, Salt Lake City, Utah or Barnett,
Inc., Payson, Utah, or BTC Services, Salt Lake City, Utah or Certified Testing and Balancing, Inc,
Riverton, Utah.

The balancing work including air and hydronic portions shall be performed by the same firm
having total responsibility for the final testing, adjusting and balancing of the entire system. A
principal of the firm shall be directly involved in the project.

The independent testing and balancing firm shall furnish all necessary tools, scaffolding and
ladders that are required and shall provide all required instruments, take all readings and make all
necessary adjustments.

After all tests and adjustments are made a detailed written report shall be prepared and submitted

for review, and shall bear the signature of the professional supervising the work. Final acceptance
of this project will not be made until a complete and satisfactory report is received. Furnish four

copies of the report.

PART I - EXECUTION, SYSTEM COMMISSIONING

2.1 PRE-STARTUP INSPECTION:

A.

The pre-startup inspection of all systems shall provide for verifying that each piece of equipment
1s properly installed and prepared for startup.

All pertinent items shall be checked, including but not necessarily limited to the following:

1. Removal of shipping stops.

o

Vibration isolators properly aligned and adjusted.

LI

Flexible connections properly aligned.

4. Belts properly adjusted.

3. Belt guards and safety shields in place.

6. Safety controls, safety valves and high or low limits in operation.
7. All systems properly filled.

3. Filters in place and seal provided around edges.
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9. Initial lubrication of equipment is complete.
10. Filters and strainers are clean.
11. Motor rotations are correct.
12. Voltages match nameplate.
13. Control system is in operation.
14. All interlocks are wired and verified.
15. All controls have been connected and verified.
16. All valves, dampers and operators are properly installed and operating.
17. All ductwork is installed and connected.
18. All other items necessary to provide for proper startup.
22 FIRST RUN INSPECTION:
A. Recheck all items outlined in pre-startup inspection to insure proper operation.
B. Check the following items:
1. Excessive vibration or noise.
2. Loose components.
3. Initial control settings.
4. Motor amperages.
3. Heat buildup in motors, bearings, etc.
6. Control system is properly calibrated and functioning as required.
C. Correct all items which are not operating properly.

23 SYSTEM OPERATION INSPECTION:

A.

Observe mechanical systems under operating conditions for sufficient time to insure proper
operation under varying conditions, such as day-night and heating-cooling.

Periodically check the following items:

1.

i

Strainers and filters.

Visual checks of air flow for "best guess" settings for preparation for system air
balancing under section applying.

Control operation, on-off sequences, system cycling, etc.

Visual checks of water flow, seals, packings, safety valves, operation pressures and
temperature.

Cleaning of excessive oil or grease.

Dampers close tightly.
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7. Valves close tightly.

8. System leaks.

9. Proper combustion of fuels.

10. All other items pertaining to the proper operation of the mechanical system whether

specifically listed or not.

PART III - EXECUTION - TESTING AND BALANCING

3.1 TOTAL MECHANICAL SYSTEM BALANCE:

Al

(O8]
138

A.

The mechanical systems balance involves elements of the work of the General Contractor, the
Electrical Contractor, the Mechanical Contractor, the Sheet Metal Contractor and the Controls
Contractor. Total system balance requires that all elements be not only individually correct, but
also correct as a composite system. Therefore, participation of all parties shall be required in the
test and balance procedure.

Prior to beginning work, a written description of the anticipated sequence of action shall be
submitted to the Architect/Owner for review and comment.

The testing and balance specialist shall review the contract drawings during the bid period and
shall advise the Architect of any modifications to the layout which may be needed to facilitate the
balance procedure. Modifications will be incorporated into the contract by Addendum during the
bidding period.

The test and balance specialist shall visit the project from time to time during the rough
installation making a thorough inspection of those items which will affect his subsequent work.
He shall advise the Contractor in writing with a copy to the Architect of any work required by the
contract which is not being performed adequately. This is in addition to the regular inspection
efforts of the Architect and Engineer. Particularly note needed valves, dampers, access doors,
thermometers, pressure gauges, belts and drives, diffuser styles, strainers and filters, etc.

AIR SYSTEMS BALANCE:

Before any adjustments are made, check the systems for such items as dirty filters, duct leakage,
filter leakage, damper leakage, equipment vibrations, correct damper operations, etc. Adjust all
fan systems, major duct sections, registers, diffusers, etc., to deliver design air quantities within
+5%. Individual air outlets, when one of three or more serve a space may have a tolerance of 10
percent from the average. Design static pressure is based on filters approximately 50% loaded
with dirt. Pressure drop across filters during balancing shall be simulated to that condition. After
balancing is completed check motor amperage with the filters clean.

Adjust supply, exhaust and recirculation air systems towards air quantities shown on drawings.
Establish a proper relationship between supply and exhaust. Follow proportional balance
procedures outlined by AABC and/or SMACNA for such work.

Distribution system shall be further adjusted to obtain uniform space temperatures free from
objectionable drafts and noise within the capabilities of the system.

Exchange sheaves and/or belts as needed to adjust the RPM of all fans so they handle specified air
quantity.
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E. Verify the function of all Variable Frequency Drives and related controls.

33 HYDRONIC SYSTEMS:
A. Before any adjustments are made, clean strainers, check temperature and control valve operation.
B. Using system flow meters, pressure gauges, and/or contact pyrometer, adjust the quantity of fluid

supplied to each coil, piece of radiation, heat exchanger, etc., to meet design requirements. Use
proportional balance techniques to minimize system pressure requirements.

3.4 MAJOR EQUIPMENT: The Testing and Balancing Contractor shall work with the Controls Contractor
and Electrician in placing fans and other major equipment in operation. The factory representative of the
equipment manufacturer shall also participate in a team effort to place the system(s) in operation, adapt to
all anticipated operating modes and make adjustments as required to obtain correct operation. The Design
Engineer and the Owner's Representative shall witness the final operating sequences.

1. Use proportional balance techniques so that in every case, at least one terminal valve is set for full
flow at wide open, and at least one branch valve is wide open at full flow, others equivalent.

CONTROL SYSTEMS: The Testing and Balancing Contractor shall go through the entire control system
with the Controls Contractor verifying proper operation of each and every device and the proper function of
each system. Certify such effort in the report.

(8]
W

3.6 MISCELLANEOUS:

A Observe and note all furnished thermal overload protection in the data sheets. If thermal overload
protection is incorrect, the trade which furnished the overload devices shall furnish and install the
correct size overload protection devices. It shall be the responsibility of the balancing firm to
confirm that proper overload protection has been installed at the completion of the job.

B. Measure and set any special conditions such as minimum air quantities; coordinate outside air,
return air and relief air damper operation; check and adjust outside and return air intakes so that
the system will deliver substantially the same volume on either; make tests and record data as
required in "REPORT" below.

C. All balancing devices, i.e. dampers and valves, shall be clearly marked as to the final balanced
position. Plug all test holes, replace access doors and belt guards.

D. Upon request, based on perceived need, make 24-hour space temperature recordings. Any
required rebalance of the system shall be performed without additional cost.

E. Upon request, a representative of the balancing firm performing the work shall demonstrate fluid
flow quantities shown in the report by reading back outlets or terminals selected specifically or at
random by the Design Engineer. It is understood that the operating mode of the system shall be
the same for read-back as it was during balancing.

3.7 REPORT:

A. Provide a bound report in four copies containing a general information sheet listing instruments
used, method of balancing, altitude correction, and manufacturer's grille, register and diffuser data.

B. Provide equipment data sheets listing make, size, serial number, rating, etc. of all mechanical
equipment including fans, air controllers, pumps, motors, starters and drives. Operating data shall
include rotational speed, inlet an outlet pressures, pressure drop across filters, coils, an other
system components, pump heads, and measured motor current and voltage.

SYSTEM COMMISSIONING, TESTING AND BALANCING 15995-5



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

C. Balancing data sheets shall indicate the required and actual CFM of all supply, return and exhaust
outlets or inlets, and be totaled and summarized by systems.

D. Hydronic balancing data sheets shall list required temperature or pressure differentials used for
balancing coils, radiations, condensers, etc. Sheets shall show in comparison final as-balanced
versus design values.

E. Include a reduced set of contract drawings with outlets marked for easy identification of the
signation used in the data sheets.

F. Note any abnormal or notable conditions not covered in the above.
G. Keep a daily log of all work performed, with a list of work scheduled for each day and the workers
on the job.

END OF SECTION 15995
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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 also apply to work of this section.
1.2 DESCRIPTION OF WORK:

A. The contract documents indicate the extent of electrical work. Provide all labor, materials, equipment,
supervision and service necessary for a complete electrical system as described in division 16.

1.3 RELATED SECTIONS:

A. Other Divisions relating to electrical work apply to the work of this section. See other applicable
Divisions including, but not necessarily limited to:

Division 1 - General and Supplementary Conditions
Division 2 - Existing Conditions

Division 3 - Concrete

Division 5 - Metals

Division 6 - Wood, Plastics, and Composites
Division 7 - Thermal and Moisture Protection
Division § - Openings

Division 9 - Finishes

Division 15 - Mechanical

0.  Division 16 - Electrical

B =

=000 N oL

1.4 INTERPRETATIONS OF DRAWINGS AND SPECIFICATIONS:

A. Prior to bidding the job, submit requests for clarification in writing to the Architect/Engineer prior to
issuance of the final addendum.

B. After signing the contract, provide all materials, labor, and equipment to meet the intent, purpose, and
function of the contract documents.

C. 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 new and deliver in operating order to project site.
3. "Install" - Means to physically install the items in-place.
4. "Connect" - Means make final electrical connections for a complete operating piece of equipment.

This includes providing conduit, wire, terminations, etc. as applicable.
"Or Equivalent" - Means to provide equivalent equipment. Such equipment must be approved by
the Engineer prior to bidding.

h
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1.5

A.

B.

1.6

EXAMINATION OF SITE:
Visit the site and verify existing field conditions prior to submitting bid.

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.

QUALITY ASSURANCE:

Perform work in accordance with all governing codes, rules, and regulations including the following
minimum codes (latest editions or as otherwise accepted by the Authorities Having Jurisdiction):

National Electric Code (NEC)
International Building Code (IBC)
International Fire Code (IFC)
International Mechanical Code (IMC)
International Plumbing Code (IPC)
American Disability Act (ADA)
National Electrical Safety Code (NESC)
Local Codes and Ordinances

IS TS I S

00N

Comply with all standards where applicable for equipment and materials including the following
minimum standards:

Underwriter's Laboratories (UL)

American Society for testing Materials (ASTM)
Certified Ballast Manufacturers (CBM)

Insulated Cable Engineers Association (ICEA)
National Electrical Manufacturer's Institute (NEMA)
American National Standards Institute (ANSI)
Electrical Testing Laboratories (ETL)

National Fire Protection Association (NFPA)

Institute of Electrical and Electronics Engineers (IEEE)
10.  American Institute of Electrical Engineer's Electrical Power
11.  Systems and Grounding in Commercial Construction
12.  Illuminating Engineers Society (IES)

R N

Provide new electrical equipment conforming to all requirements as set forth in the above standards.
Provide UL labeled equipment where such label is applicable.

Comply with all state and local codes and ordinances. When conflicts occur among codes, standards,
drawings, and/or specifications, the most stringent requirements shall govern.

Obtain all permits, inspections, etc. required by authority having jurisdiction. Include all fees in bid.
Provide a certificate of approval to the owner's representative from the inspection authority at completion
of the work.

Provide only first-class workmanship from competent workers, conforming to the best electrical
construction practices.

The contractor shall have a current state contracting license applicable to type of work to be performed
under this contract.
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1.7

1.8

1.9

A.

SUBMITTALS:

Shop Drawings: After the contract is awarded, but prior to manufacture or installation of any equipment,
submit eight (8) complete sets of shop drawings. Partially complete sets of shop drawings are not
acceptable. Submit all shop drawings in one complete submittal package. Prior to submitting shop
drawings, review and certify that they are in compliance with the contract documents; Sign all approved
shop drawings. Allow a minimum of two weeks for architect/engineer to review shop drawings. Refer to
architectural general provision section for additional requirements.

Provide equipment catalog “cut sheets”, brochures and/or drawings which clearly describe the proposed
equipment. Include plans, elevations, sections, isometrics, and detailed engineering and dimensional
information as applicable including equipment room layouts. Electrical room layouts are required to
show all electrical equipment locations for all projects that include electrical rooms. Do not submit
catalog sheets which describe several different items in addition to those items to be used, unless all
relevant information is clearly identified. Bind each information set in three ring binder or binders of
sufficient size or sizes to enclose all information. Organize all information by section. Provide separate
tabbed covers for each section of Divisions 16 indicating section number for each section requiring
submittals.

Include on front cover of binder or binders the name and location of the project, architect, electrical
engineer, general contractor, electrical contractor, subcontractors, supplier/vendor, order number, volume,
date, and any other applicable information. Certify that shop drawings are submitted in accordance with
the contract documents with a written statement indicating compliance. Submittals will be reviewed and
comments produced two times maximum. Additional reviews will be billed at current rates.

OPERATION AND MAINTENANCE MANUALS:

Submit four (4) complete sets of operating instruction and maintenance manuals for all equipment and
materials provided under Divisions 16 prior to the Substantial Completion Inspection.

Provide manufacturer's recommended operating and maintenance instructions, cleaning and servicing
requirements, serial and model number of each piece of equipment, complete list of replacement parts,
performance curves and data, wiring diagrams, warranties, and vendor's name, address, and phone
numbers. Do not submit information which describes several different items in addition to those items to
be used, unless all relevant information is clearly identified. Assemble all data in completely indexed
volume or volumes. Engrave the job title, and name, address, and phone numbers of the contractor on the
front cover and on the spine. Incomplete O&M manuals will be returned to the contractor for corrections
/ additions.

RECORD DRAWINGS:

Maintain on a daily basis a complete set of "Red-Lined Drawings", reflecting an accurate record of all
work including addendums, revisions, and changes. Indicate precise dimensioned locations of all
concealed work and equipment, including concealed or embedded conduit, junction boxes, etc. Record
all "Red-Lined Drawing" information on a set of full sized prints of the contract drawings.

Certify the "Red Lined Drawings" for correctness. Indicate on each drawing the name of the general and
electrical contractors with signatures of each representative responsible for the work.

The electrical engineering design firm will create record (as-built) drawings from the certified red-lined
drawings; however, the general and electrical contractors retain the responsibility for the accuracy of the
record drawings.
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1.10 WARRANTY:

A. Ensure that the electrical system installed under this contract is in proper working order and in
compliance with drawings, specifications, and/or authorized changes and is free from electrical defects.
Without additional charge, replace or repair, to satisfaction of the owner's representative, except from
ordinary wear and tear, any part of the installation which may fail or be determined unacceptable within a
period of one (1) year after final acceptance or as otherwise indicated in individual sections, but in no
case less than one year. Warranty incandescent and fluorescent lamps only for a period of two months
from the date of substantial completion.

B. Provide complete warranty information for each item including beginning of warranty period, duration of
warranty, names, addresses, and telephone numbers and procedures for filling a claim and obtaining

warranty services. Written warranties and guarantees are to be submitted separately as:

1. Originals bound in a binder clearly identified with the title, “WARRANTIES AND
GUARANTEES,” the project name, the project number, and the Contractor’s business name.

2. Electronic documents in *.pdf format.
PART 2 — PRODUCTS

2.1 GENERAL:

A. All materials shall be new and shall bear the manufacturer's name, trade name, and the approved testing
laboratory such as the UL label in every case where a standard has been established for that particular
material. Used materials are acceptable only if specifically indicated on drawings.

54
8]

SUBSTITUTION OF MATERIALS:

A. Provide only specified products or products approved by addendum. Substitutions will be considered if
two copies of the proposal is received at the architect's/engineer's office eight (8) working days prior to
the bid day. Include in the proposal the specified and proposed catalog numbers of the equipment under
consideration and a catalog cut sheet(s) with pictorial and descriptive information. Certify 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.

B. It is the responsibility of the contractor to make all substituted equipment comply with the intent of the
contract documents and bear all cost associated with conflicts arising form the use of substituted

equipment.
C. Provide samples if so required by the architect or engineer before or after bid day.
2.3 SPARE PARTS:
A. Provide spare parts as specified in Divisions 16 sections. Deliver all spare pafts to owner's representative

prior to substantial completion.
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PART 3 - EXECUTION

[o5)
—

GENERAL:

A. Workmanship: Provide only first class workmanship from competent workers. Defective materials or
workmanship will not be allowed on the project. Provide competent supervision for the work to be
accomplished. Keep same foreman on the job, unless a change is authorized by the engineer.

B. Coordination: Prior to construction, layout electrical work and coordinate work with other trades.
Sequence, coordinate, and integrate installation of materials and equipment for efficient flow of the work.
Coordinate the installation of required supporting devices and sleeves to be set in poured-in-place
concrete and other structural components, as they are constructed. Install electrical equipment to
facilitate maintenance and repair or replacement of equipment components. Coordinate the installation of
electrical materials and equipment above ceilings with suspension system, mechanical equipment and
systems, and structural components. Coordinate with all utilities including power, communication, and
data installations.

C. Provide cutting, drilling, channeling, etc. only as necessary for proper completion of the work. Do not
cut structural members unless authorization is issued in writing by the architect/engineer.

D. Repairs: Repair damage to building, grounds, or utilities as a result of work under this contract at no
additional cost to the owner.

E. Dimensioning: Electrical drawings indicate locations for electrical equipment only in their approximate
location, unless specifically dimensioned. Do not scale electrical drawings for dimensional information.
Refer to architectural drawings and shop drawings where applicable for locations of all electrical
equipment. Field verify all dimension on the job site.

F. Provide block-outs, sleeves, demolition work, etc., required for installation of work specified in this
division.

G. Standards: Provide electrical installation 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.

H. All workmen doing work of any nature on State of Utah projects must at all times carry their electrician's
license with them and show it upon request. The acceptable ratio of apprentice to journeyman
electricians on the job is 1:1.

L
[}

REQUESTS FOR INFORMATION:

A. When it is clearly apparent that information is not adequately described in the construction documents or
when a coordination problem exists, submit a request for information (RFI) through proper contractual
channels. The electrical engineering design firm will provide a response through its contractual channel.
Although verbal direction may be given to expedite changes, responses are not considered part of the
contract documents until a change order has been issued and signed by the Owner or his designated
representative. The Contractor shall bear all costs associated with proceeding on any change order that
has not been approved by the Owner or his designated representative.

B. It is not the electrical engineering design firm’s responsibility to answer questions that could clearly be
answered by a thorough review of the construction documents. Should an RF1 be issued by the
Contractor where information was available, the electrical engineering firm will bill the contractor at the
following rates:
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1. Principal $135.00 / Hr.
2. Engineer $100.00 / Hr.
3. Designer $ 75.00/ Hr.
4. Construction Administrator $ 70.00 / Hr.
5. Drafting $ 60.00 / Hr.
6. Clerical $ 45.00/Hr.

Any damages caused by construction delays due to frivolous RFI’s, will be born solely by the Contractor.
SAFETY PRECAUTIONS:

Provide all necessary guards or construction barriers and take all necessary precautions to insure the
safety of life and property.

CLEAN:

Clean up all equipment, conduit, fittings, wire, packing cartons, plastic, and other debris that is a direct
result of the installation of the work of this division, both during the execution, and at the conclusion, of
the project. Keep the site clean and safe during the progress of the work. Clean fixtures, interior and
exterior of all equipment, and raceways prior to final acceptance. Vacuum interior of all electrical panels
and equipment. Correct any damaged equipment. Touch-up or repaint if necessary.

TEMPORARY POWER:
Make arrangements with the proper institution authority for all temporary electricity.

Provide temporary power, complete with wiring for lighting and power outlets for construction tools and
equipment. Report the initial meter reading to the owner/institution, or otherwise as may be directed.

Service shall be provided with a main disconnect and all 20 ampere receptacles protected by 20 amp GFI,
single-pole breakers. No attempt is made herein to specify construction power requirements for
equipment in detail. Provide all electrical equipment and wiring as required.

As soon as permanent power and metering is available, the temporary power supply shall be disconnected
and removed from the project site.

All temporary wiring shall meet the requirements of NEC Article 305 and the State Industrial
Commission. '

POWER OUTAGES:

All power outages required for execution of this work shall occur during non-standard working hours and
at the convenience of the owner. Any electrical service interruption will be coordinated at least 7 days in
advance of the power shut-off. Include all costs for overtime work in bid. Coordinate all outages and
proceed only after receiving authorization from the owner's representative. Keep all outages to an
absolute minimum.

STORAGE AND PROTECTION OF MATERIALS:

Provide storage space for storage of materials and apparatus and assume complete responsibility for all
losses due to any cause whatsoever. Lost or damaged materials will be replaced at no additional cost to
owner. Do not store materials and apparatus in any public thoroughfare or in any area on the site where
such storage would constitute a hazard to persons in the vicinity. Protect completed work, work
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underway, and apparatus against loss or damage.
FIRE PENETRATION SEALS:

Seal all raceway and/or cable penetrations through fire-rated floors, wall. and ceilings to prevent the
spread of smoke, fire, toxic gas or water through the penetration either before, during or after fire.
Provide penetration sealants and fittings of ratings to match the rating of the penetrated materials so that
the original fire rating of the floor or wall is maintained as required by Article 300-21 of the NEC.

Sealant Systems: Provide sealants, wall wraps, partitions, caps, and other accessories complying with
UL 1479 (ASTM E-814) from the following where applicable:

3M Fire Barrier Sealing Penetration System
Chase Foam Fire Stop System

Thomas and Betts Flame Safe Fire Stop System
Nelson Fire Stop Products

RNV B R

Fittings: Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings for conduit and
cable penetrations through concrete and masonry wall, floor, slabs, and similar structures.

Install sealants and fittings in accordance with all manufacturer's written instructions.
LABELING:

Engraved black plastic laminated, with white-core labels, 1/16" thick, shall be permanently attached on
both the interior and exterior the following electrical equipment:

Branch panels

Switchgear

Disconnect switches

Motor starter and controls junction boxes (power and auxiliary)
Push buttons

Thermal switches

Time switches

Motor control centers

Transformer

10.  Similar equipment.

11.  Lighting contactors and associated switches
12.  Junction boxes larger than 4x4x1/2.

W) =
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The labels shall have 1/4" high, engraved letters, such as EF-1, AC-1, Panel A, etc.

Label for motor starters and/or thermal overload switches shall include heater size and F.L.A.
Labels shall be red where serving emergency loads.

TESTS:

Notify engineer prior to all testing specified herein at least three business days prior to testing. Engineer
shall observe all tests to insure the proper operation of the electrical system.

PROJECT FINALIZATION AND START-UP:

Upon completion of the work, have each factory representative and/or subcontractor assist in start-up and
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testing of their respective systems.

B. Have each representative give personal instructions on operating and maintenance of their equipment to
the owner's maintenance and/or operation personnel. '

C. Have representatives certify each system with a written statement indicating that they have performed
start-up and final check out of their respective systems.

W
—
o

FINAL REVIEW:

>

Have the project foreman accompany their reviewing parties and remove coverplates, panel covers,
access panels, etc. 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, inciuding General and Supplementary Conditions and
Division-1 Specification Sections, apply to work of this section.

B. This section is a Division 16 General Provisions section, and is part of each Division 16 section making
reference to electrical connections.

1.2 DESCRIPTION OF WORK:

A, Extent of electrical connections for equipment include all final electrical connections for all equipment
having electrical requirements including, but not necessarily limited to the following:

1. Equipment specified under all divisions of the contract. Refer to other divisions for specific
electrical requirements.
2. Owner-furnished equipment
1.3 QUALITY ASSURANCE:

A. STANDARDS: Refer to Section 16001 - Electrical General Provisions as applicable.

B. SHOP DRAWINGS: Not required.

PART 2 -PRODUCTS

2.1 GENERAL:
A Provide all materials for electrical connections including, but not necessarily limited to the following:

1. Raceways
2. Fittings
3. Conductors
4. Cords
3. Cord caps
6. Wiring devices
7. Lugs (CU-AL)
8. Electrical insulating tape
9. Heat-shrinkable tubing

10.  Cable ties
11.  Wire nuts
12.  Other items and accessories as required.

B. Crimp on or slip-on type splicing materials designed to be used without wire stripping are not acceptable.

C. Power Distribution Blocks: Provide Square D Type LB or Equivalent.
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D. Refer to other Division 16 sections for specification of electrical materials as applicable.

PART 3 - EXECUTION

3.1 GENERAL:

A. Make electrical connections 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.

L)
(3]

CONNECTIONS:

A Permanently Installed Fixed Equipment:

1. Install conductors in flexible conduit from junction box to equipment control panel or connection
point.
2. Where such installations are subject to moisture, install in liquid-tight flexible conduit.

B. Movable equipment:
1. Provide wiring devices, cord caps, and multi-conductor cables as required.

C. Other methods as required by the NEC and/or as required by special equipment or field conditions.

D. Power Distribution Blocks: Unless noted otherwise on drawings, provide power distribution blocks only
for tapping of feeders and branch circuits. Locate in junction box or gutter in NEMA ratings to suit

application.

MANUFACTURER'S INSTRUCTIONS:

LI
(V3]

A. Obtain manufacturer's instruction and wiring diagram regarding electrical connections of each piece of
equipment and provide connections in accordance therewith.

34 VERIFICATION OF LOAD CHARACTERISTICS:
A Verify electrical load characteristics of all equipment prior to rough-in. Review respective shop drawings
of all other Divisions and Owner's equipment manuals. Report any variances from electrical

characteristics noted in the contract documents to the Architect/Engineer prior to rough-in.

B. Value of rough-in work, electrical equipment, etc. installed and/or purchased by the contractor not
meeting equipment requirements shall be credited back to the owner.

END OF SECTION 16070
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SECTION 16072 - ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS
PART 1 — GENERAL

1.1 RELATED DOCUMENTS:

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

1.2 SUMMARY:
A. This Section includes the following:
Hangers and supports for electrical equipment and systems.

Seismic restraints for electrical equipment and systems.
Construction requirements for concrete bases.

LI 1O

1.3 DEFINITIONS:
A. IBC: International Building Code.
B. Seismic Restraint: A structural support element such as a metal framing member, a cable, an anchor bolt
or stud, a fastening device, or an assembly of these items used to transmit seismic forces from an item of
equipment or system to building structure and to limit movement of item during a seismic event.

14 SUBMITTALS:

A. Product Data: Illustrate and indicate style, material, strength, fastening provision, and finish for each type
and size of electrical support and seismic-restraint component used.

1. Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in
tension and shear as evaluated by an agency acceptable to authorities having jurisdiction.
2. Annotate to indicate application of each product submitted and compliance with requirements.
B. Shop Drawings: Indicate materials and dimensions and identify hardware, including attachment and

anchorage devices, signed and sealed by a qualified professional engineer. Include the following:

1. Fabricated Supports: Representations of field-fabricated supports not detailed on Drawings.
2. Seismic Restraints: Detail anchorage and bracing not defined by details or charts on Drawings.
Include the following:
a. Design Analysis: To support selection and arrangement of seismic restraints. Include
calculations of combined tensile and shear loads.
b. Details: Detail fabrication and arrangement. Detail attachments of restraints to the
restrained items and to the structure. Show attachment locations, methods, and spacings.
Identify components, list their strengths, and indicate directions and values of forces
transmitted to the structure during seismic events.

c. Preapproval and Evaluation Documentation: By an agency acceptable to authorities having
jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests
or calculations).

C. Coordination Drawings: Show coordination of seismic bracing for electrical components with other

systems and equipment in the vicinity, including other supports and seismic restraints.

ELECTRICAL SUPPORTS AND 16072 -1
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D. Welding certificates.
E. Qualification Data: For professional engineer and testing agency.

F. Field quality-control test reports.

1.5 QUALITY ASSURANCE:
A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more
stringent.
B. Testing of Seismic Anchorage Devices: Comply with testing requirements in Part 3.

C. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code -
Steel."

PART 2 - PRODUCTS

2.1 MANUFACTURERS:

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, manufacturers
specified.

(S
39

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS:

A. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated or
imposed under this Project, with a minimum structural safety factor of five times the applied force.

B. Steel Slotted Support Systems: Comply with MFMA-3, factory-fabricated components for field
assembly.

1. Available Manufacturers:
a Cooper B-Line; a division of Cooper Industries.
b ERICO International Corporation.

c Allied Support Systems; Power-Strut Unit.

d GS Metals Corp.

e. Michigan Hanger Co., Inc.; O-Strut Div.

f. National Pipe Hanger Corp.

g Thomas & Betts Corporation.

h Unistrut; Tyco International, Ltd.

i. Wesanco, Inc.

F

a

2. inishes:
. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-
3.
3. Channel Dimensions: Selected for structural loading and applicable seismic forces.

C. Raceway and Cable Supports: As described in NECA 1.

ELECTRICAL SUPPORTS AND 16072 -2
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D. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types
and sizes of raceway or cable to be supported.

E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body
and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.

Plugs shall have number, size, and shape of conductor gripping pieces as required to suit individual

conductors or cables supported. Body shall be malleable iron.

F. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates, shapes, and
bars; black and galvanized.

G. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports
to building surfaces include the following:

1. Verify suitability of fasteners in subparagraph below for use in lightweight concrete or concrete
slabs less than 4 inches (100 mm) thick.

2. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete,
steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and
building materials where used.

a. Available Manufacturers:
D Hilti, Inc.
2) ITW Construction Products.
3) MKT Fastening, LLC.
4) Simpson Strong-Tie Co. Inc.

3. In the following subparagraph, use stainless steel anchors in corrosive environments.

4. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for supported
loads and building materials in which used.

a. Available Manufacturers:
i3] Cooper B-Line; a division of Cooper Industries.
2) Empire Tool and Manufacturing Co., Inc
3) Hilti, Inc.
4) ITW Construction Products.
5) MKT Fastening, LLC.
6) Powers Fasteners.

5. Clamps for Attachment to Steel Structural Elements: MSS SP-38, type suitable for attached
structural element.

6. Through Bolts: Structural type, hex head, high strength. Comply with ASTM A 325.

7. Toggle Bolts: All-steel springhead type.

8. Hanger Rods: Threaded steel.

23 SEISMIC-RESTRAINT COMPONENTS:
A. Rated Strength, Features, and Application Requirements for Restraint Components: As defined in reports
by an agency acceptable to authorities having jurisdiction.

1. Structural Safety Factor: Strength in tension, shear, and pullout force of components used shall be
at least five times the maximum seismic forces to which they will be subjected.

B. Angle and Channel-Type Brace Assemblies: Steel angles or steel slotted-support-system components;
with accessories for attachment to braced component at one end and to building structure at the other end.
C. Cable Restraints: ASTM A 603, zinc-coated, steel wire rope attached to steel or stainless-steel thimbles,
ELECTRICAL SUPPORTS AND 16072 -3

SEISMIC RESTRAINTS



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

brackets, swivels, and bolts designed for restraining cable service.

1. Available Manufacturers:

a. Amber/Booth Company, Inc.

b. Loos & Co., Inc.

c. Mason Industries, Inc.

Seismic Mountings, Anchors, and Attachments: Devices as specified in Part 2 "Support,

Anchorage, and Attachment Components" Article, selected to resist seismic forces.

Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted

connections to hanger rod, of design recognized by an agency acceptable to authorities having

jurisdiction.

4. Bushings for Floor-Mounted Equipment Anchors: Neoprene units designed for seismically rated
rigid equipment mountings, and matched to type and size of anchor bolts and studs used.

5. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements
and steel sleeves designed for seismically rated rigid equipment mountings, and matched to type
and size of attachment devices used.

!\.)
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FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES:

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of
supported equipment.

Materials: Comply with requirements in Division 5 Section "Metal Fabrications" for steel shapes and
plates.

PART 3 - EXECUTION

|63}
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APPLICATION

Comply with NECA 1 for application of hangers and supports for electrical equipment and systems,
except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for raceways
as within 12 inches of coupling, fitting, and box, at each 90 degrees bend, minimum of two supports per
ten foot run. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

Multiple Raceways: Install trapeze-type supports fabricated with steel slotted or other support system,
sized so capacity can be increased by at least 25 percent in future without exceeding specified design load
limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps, or as otherwise
required by an agency acceptable to authorities having jurisdiction.

SUPPORT AND SEISMIC-RESTRAINT INSTALLATION:
Comply with NECA 1 for installation requirements, except as specified in this Article.

Raceway Support Methods: In addition to methods described in NECA 1, raceways may be supported by
openings through structure members, as permitted in NFPA 70.

Install seismic-restraint components using methods approved by the evaluation service providing required
submittals for component.

ELECTRICAL SUPPORTS AND 16072 -4
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Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components
so strength will be adequate to carry present and future static and seismic loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical
items and their supports to building structural elements by the following methods unless otherwise
indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers

and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick or greater. Do
not use for anchorage to lightweight-aggregate concrete or for slabs less than 4 inches (100 mm)
thick.

6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 Spring-
tension clamps.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and
other devices on slotted-channel racks attached to substrate by means that meet seismic-restraint
strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

Do not drill or core cut holes for anchors or use powder-activated fasteners in post-tension slabs, joists,
and beams.

INSTALLATION OF FABRICATED METAL SUPPORTS:

Comply with installation requirements in Division 5 Section "Metal Fabrications" for site-fabricated
metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to
support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.
INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS:

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient
media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient
media where equipment or equipment-mounting channels are attached to wall.

Restraint Cables: Provide slack within maximums recommended by manufacturer.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of
beams, upper truss chords of bar joists, or at concrete members.
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3.5 FIELD QUALITY CONTROL:
A. Testing Agency: Engage a qualified independent testing and inspecting agency to perform field tests and
inspections and prepare test reports.
B. Testing: Test pullout resistance of seismic anchorage devices.

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.

2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained
component (unless postconnection testing has been approved), and with at least seven days'
advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-
spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by Architect.

3. Test to 90 percent of rated proof load of device.

6. If a device fails test, modify all installations of same type and retest until satisfactory results are
achieved.

C. Record test results.

END OF SECTION 16072
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SECTION 16080 - ELECTRICAL DEMOLITION
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 General Provisions section, and is part of each Division 16 section making
reference to electrical demolition.

1.2 DESCRIPTION OF WORK:
A. Extent of electrical demolition work is indicated by drawings.
B. Electrical demolition items are shown to give a basic description of the extent of demolition work, but

may not be inclusive.

C. Do not assume that the electrical drawings reflect as-built conditions. Visit and observe the project prior
to submitting bid and determine extent of electrical demolition work.

1.3 QUALITY ASSURANCE:

A. Standards: Refer to Section 16001 - Electrical General Provisions as applicable.

PART 2 —PRODUCTS - Not used.

PART 3 -EXECUTION

3.1 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. Cutting work of other contractors shall be done only with the consent of that
contractor. Cutting of structural members is not permitted. Repair damage to building and equipment as
a result of electrical demolition work under this contract at no additional cost to owner.

B.  Obtain permission from the architect before penetrating any ceiling, floor, and wall surfaces.
3.2 METHODS:
A .  Disconnect and remove any/all fixtures, devices, equipment, etc. required for proper completion of the

work whether shown or not.

B. Relocate, rewire, and/or reconnect any/all fixtures, devices, equipment, etc. that for any reason obstructs
construction.
C.  Maintain circuit integrity and continuity of all existing circuits/feeders, and systems that interfere with or
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B.

are interrupted by remodel work, unless those circuits/feeders are to be abandoned completely. Maintain
all circuits and systems in operation during construction. Provide temporary panels, temporary wiring
and conduits, etc. as required.

Leave all existing fixtures, devices, equipment, etc. In portions of the building not being remodeled, in
working condition.

Remove and dispose of all raceways, conductors, boxes, devices, equipment, etc., that are not to be
reused. Terminate at accessible junction box by providing proper knockout closure, tape conductors, and
label as "spare" with circuit no., Zone no., or other characteristic identifying source.

Existing raceways may be reused, if in place, where in compliance with the contract documents and the
National Electrical Code. Upgrade and/or provide new conduit supports where necessary for all raceways
being reused. Insure integrity of existing raceways before re-use.

Return to owner all light fixtures which are to be removed. Dispose of all light fixtures if so directed by
owner in accordance with local environmental laws and policies. Those fixtures indicated for re-use
shall be thoroughly cleaned, repaired as required, re-lamped, and installed as indicated. When storing
fixtures for reuse, store in area and/or provide protective covering that will keep construction dust and
materials off fixtures.

Completely remove all telephone or data cables which are to be removed back to source or as directed by
owner.

Disconnect and remove all sound system equipment including speakers, amplifiers, etc. And return to
owner. Completely remove and dispose of all associated conduit and wire.

PATCHING AND REPAIR:

Finished Surfaces: The electrical contractor is responsible for patching and repair of all existing interior
surfaces pertaining to the installation of work under this Division, unless specifically noted elsewhere in
the contract documents. Where patching and repair is necessary, surfaces shall be finished (painted, etc.)
to match the adjacent materials, finished. and colors. Requirements of other Divisions such as Division 9
- finishes shall apply.

Hard Surfaces: Whenever excavation or trenching is required for the installation of electrical work, it
shall be the responsibly of the electrical contractor to make repairs and/or replacements of hard finish
surfaces such as concrete, asphalt, etc. Requirements of other Divisions such as Division 2 — Existing
Conditions shall apply.

CONCEALING:

All raceways shall be concealed within the ceilings, walls, and floors, except in locations where exposed
raceways are specifically permitted, such as equipment rooms and unfinished storage areas.

Surface-mounted raceways or systems shall be permitted only where approved by Architect/Engineer.

END OF SECTION 16080
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SECTION 16110 - CONDUIT RACEWAYS

PART 1 -

1.1

A.

GENERAL

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification Sections, apply to work of this section.

This section is a Division 16 General Provisions section, and is part of each Division 16 sections making
reference to conduit raceways.

DESCRIPTION OF WORK:
Extent of raceways is indicated by drawings and schedules.

Types of raceways in this section include the followings:

1. Rigid Metal Conduit

2. Intermediate Metal Conduit

3. Electrical Metallic Tubing

4. Flexible Metal Conduit

S. Liquid-tight Flexible Metal Conduit
QUALITY ASSURANCE:

Standards: Refer to Section 16001 - Electrical General Provisions as applicable. Provide conduit
raceway installation in accordance with recommendations of the American Iron and Steel Institute
"Design Manual on Steel Electrical Raceways", latest edition.

Manufacturers: Firms regularly engaged in the manufacture of raceway of types and sizes required,
whose products have been in satisfactory service for not less than three (3) years.

Shop Drawings: Not required.
PRODUCTS

CONDUITS:

Rigid Metal Conduit (RMC): Provide zinc-coated, hot-dipped galvanized, rigid metallic conduit in
accordance with Federal Specification WW-C-0581 and ANSI C80.1.

Intermediate Metal Conduit (IMC): Provide hot-dipped galvanized, intermediate metal conduit in
accordance with Federal Specification WW-C-581.

Electric Metallic Tubing (EMT): Provide electric metal tubing in accordance with Federal Specification
WW-C-563 and ANSI C80.3.

Flexible Metal Conduit: Provide zinc-coated, flexible metal conduit in accordance with Federal
Specification WW-C-566.
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E. Liquid-Tight Flexible Metal Conduit: 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).

o
to

FITTINGS:

A. Rigid Metal Conduit, Intermediate Metal Conduit, and PVC Externally Coated Rigid Metal Conduit:
Provide fully-threaded, malleable steel fittings, rain-tight and concrete-tight as applicable. Provide
double locknuts and metal bushings at all conduit terminations. Install OZ Type B bushings on conduits
1-1/4" and larger.

B. Electric Metallic Tubing: Provide insulated throat, non-indenter, set screw, malleable steel fittings.
Screws must have a full set. Provide concrete-tight compression-type fittings in suspended slabs. All
EMT fittings shall be fabricated from steel. Die-cast fittings or fittings made from pot metal shall not be
allowed. Indenter type fittings are not acceptable. Install OZ Type B bushings on conduits 1" and larger.

C. Flexible Metal Conduit: Provide flexible metal conduit fittings in accordance with Federal Specification
W-F-406, Type 1, Class 1, and Style A. Commercial "greenfield"” not less than 1/2" diameter or as

otherwise specified on drawings is acceptable.

D. Liquid-Tight Flexible Metal Conduit: Provide liquid-tight flexible metal conduit fittings in accordance
with Federal Specification W-F-406, Type 1, Class 3, Style G.

E. Expansion Fittings: OZ Type AX, or equivalent to suit application.

F. Sealing Bushings: Provide OZ Type FSK, WSK, or CSMI as required by application. Provide OZ Type
CSB internal sealing bushings.

G. Cable Supports: Provide OZ cable supports for vertical risers, type as required by application.

ho
(V8

SIZES:

A. Provide conduits in sizes as indicated in contract documents or as otherwise specified herein, but not less
than 3/4" (Power); (17 Communications)

PART 3 —EXECUTION

3.1 GENERAL:

A. Install raceway and accessories 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.

3.2 LOCATIONS:

A. Rigid Metal Conduit and Fittings: Use for conduit bends greater than 22 degrees where buried below
grade or slab on grade. Install RMC where raceway passes vertically through slab-on-grade. Where
raceways penetrate building, manholes, or vault walls and floors below grade, provide RMC for a
minimum distance of 10" on the exterior side of the floor or wall. Use RMC for exposed runs where
conduit is subject to moisture, weather, or mechanical injury. Use in hazardous locations in accordance
with all NEC requirements.
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Intermediate Metal Conduit and Fittings: Use for exposed runs where conduit is subject to moisture,
weather, or mechanical injury. Use in hazardous locations in accordance with all NEC requirements.

Electric Metal Tubing and Fittings: Use for above-grade feeders, branch circuits, and signal and control
circuit, unless specifically noted otherwise on drawings. Install in suspended slabs subject to local code
requirements and fire rating considerations.

Flexible Metal Conduit and Fittings: Use as whips for lighting fixtures, fixed equipment where not
exposed to weather of moisture, other devices where required by NEC, and as requested by the Engineer.
Maximum length not to exceed 6', unless specifically approved by the Electrical Engineer.

Liquid-Tight Flexible Metal Conduit and Fittings: Use for connection to motor terminal boxes, fixed
equipment where subject to moisture or weather, and other equipment subject to movement or vibration.
Maximum length not to exceed 6', unless specified otherwise.

METHODS:

Maintain a minimum of 12" clearance between steam or hot water lines or other hot surfaces. Where
such clearance is impractical, insulate conduit with approved materials.

Install conduits parallel with or at right angles to lines of the structure. Route conduits symmetrically
where possible.

Field bends and offsets shall be made without flattening, kinking, rippling or destroying the smooth
internal bore or surface of the conduit and to not less than NEC minimum radius. Conduit that shows
signs of rippling or kinking shall not be installed. Conduits installed with wrinkles or kinks or otherwise
in an unworkmanlike manner shall be replaced at no additional cost to owner.

Precaution shall be exercised to prevent accumulation of water, dirt or concrete in the conduits during the
execution of the project. Conduits in which water or foreign matter has been permitted to accumulate
shall be thoroughly cleaned or the conduits runs replaced where such accumulation cannot be removed by
methods approved the engineer.

Any conduit which pierces airtight spaces or plenums shall be sealed to prevent air leakage with mastic
acceptable to the Architect.

CONCEALING:

All raceways shall be concealed within the ceilings, walls, and floors, except in locations where exposed
raceways are specifically permitted, such as equipment rooms and unfinished storage areas. In
equipment rooms, if lighting raceways are run exposed, installation shall not be done until piping and
duct work layout has been determined in order that lighting boxes may be located so as to avoid being
covered by overhead ducts and piping. If lighting raceways in equipment rooms are concealed in the
structural ceiling slab, after mechanical work is complete, exposed conduit extensions shall be run to
locate lighting fixtures where they are not obscured by work of other trades.

ELECTRICAL CONTINUITY:
Provide electrically continuous conduit systems throughout.
FIELD CUTS AND THREADS:

Cut all conduits square. Remove all sharp or rough edges and ream all burrs, inside and outside. Provide
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clean sharp threads on RMC and IMC.

B. Engage at least five full threads on all RMC and IMC fittings. Before couplings or fittings are attached,
apply one coat of red lead or zinc chromate to male threads of RMC or IMC. Apply coat of red lead, zinc
chromate or special compound recommended by manufacture to conduit where conduit protective coating
is damaged.

3.7 CONDUIT ENDS:
A. Cap all spare conduits. Cap or plug conduit ends during construction to prevent entrance of foreign
material.
3.8 HAZARDOUS LOCATIONS:

A. Install RMC and IMC in all hazardous locations as defined by the NEC. Provide suitable fittings, seal-
offs, boxes, etc. to comply with all NEC requirements and/or as shown on the drawings. Provide
inspection fittings with hazardous location rated drains to prevent water from accumulating in conduit

runs.
3.9 CLEANING:
A. Pull mandril and swab through all conduits before installing conductors.

END OF SECTION 16110
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SECTION 16111 - RACEWAY SYSTEMS

PART 1 - GENERAL

1.1

A

RELATED DOCUMENTS:

Drawings and general provisions of Coniract, including General and Supplementary Conditions and
Division-1 Specification Sections, apply to work of this section.

This section is a Division 16 General Provisions section, and is part of each Division 16 section making
reference to raceway systems.

DESCRIPTION OF WORK:

Extent of raceway systems is indicated by drawings and schedules.
Types of raceway systems in this section inciude the following:

1. Cable Tray

QUALITY ASSURANCE:

Standards: Refer to Section 16001 - Electrical General Provisions as applicable. Cable tray shall meet
all the requirements of NEMA VE-1.

Shop Drawings: Submit dimensioned drawings and manufacturer's data of raceway systems showing
layout of raceways and fittings and spatial relationships to associated equipment.

PART 2 - PRODUCTS

CABLE TRAY SYSTEMS:

General: Provide UL-listed cable tray systems of sizes and types indicated. Provide ladder type cable
tray, 8" wide, 4" high, 4" rung spacing, NEMA class 8A, and hot-dip galvanized finish (after fabrication)
or aluminum with Engineers written approval.

Fittings and accessories: Provide all fittings and accessories as required for a complete system. Provide
bends having radii of 12", intersections, expansion joints, transition fittings, reducers, barrier strips,
conduit-to-tray clamps, hangers, supports, retaining clips, etc.

Supports: Provide center hung tray support systems. Provide support systems including lateral and
longitudinal bracing to meet the requirements of Section 16072 — Electrical Support and Seismic
Restraints.

Grounding: Provide cable tray systems that are completely continuous.
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E.  Manufacturers: Subject to compliance with requirements, provide cable tray systems of one of the
following:
1. B-Line
2. Cablofil
3. Globe Metal Products
4. Square D
5. Thomas&Betts
6. T.J. Cope

PART 3 - EXECUTION

3.1 GENERAL:
Al Install raceway systems and accessories 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.

3.2 CABLE TRAYS:

A. Grind all rough edges, drip concentrations, etc. to a smooth finish. Apply cold zinc spray to all field cut
surfaces.

END OF SECTION 16111
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SECTION 16120 - CONDUCTORS AND CABLES
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 General Provisions section, and is part of each Division 16 section making
reference to conductors and cables.

1.2 DESCRIPTION OF WORK:

A . This section includes building wires and cables and associated connectors, splices, and terminations for
wiring systems rated 600 V and less.

B.  Types of conductors and cables in this section include the following:
1. Copper Conductors.
C.  Applications for conductors and cables required for project include:
1. Branch Circuits.
1.3 SUBMITTALS:
A . Product Data: For each type of conductor and/or cable indicated.

B.  Field Quality-Control Test Reports: From Contractor. Refer to Section 16001 — General Electrical
Provisions.

1.4 QUALITY ASSURANCE:

A Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100,
by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B.  Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 GENERAL:

A .  Manufacturers: In other Part 2 articles where subparagraph titles below introduce lists, provide products
by the manufacturer specified, subject to compliance with requirements.

B. Ambient Conditions: Conductors used for branch circuits in areas where the ambient conditions exceed
30 degree C. shall be provided with insulation approved for that temperature.

C. Wire Sizes: As indicated on electrical drawings or as specified herein, but in no case less than No. 12 AWG.
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COPPER CONDUCTORS:

Manufacturers:

1. American Insulated Wire Corporation; a Leviton Company.
2. General Cable Corporation.

3. Senator Wire & Cable Company.

4. Southwire Company.

Refer to Part 3 "Conductor and Cable Applications” Article for application requirements.
References and Ratings:

ICEA S-95-658 / NEMA WC70.
ASTM.

UL Standard 83.

UL Standard 1063 (MTW).
Federal Specification J-C-30B.
NEC.

oL

Conductor Material: Copper.
Stranding: Solid conductor for No. 12 AWG, stranded for No. 10 AWG and larger.

Conductor Insulation Types: Thermoplastic-insulated, Type THHN / THWN-2.

CONNECTORS AND SPLICES:

Manufacturers:

1. AMP Incorporated/Tyco International.

2. Hubbell/Anderson.

3. 0O-Z/Gedney; EGS Electrical Group LLC.
4. 3M Company; Electrical Products Division.

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class
for application and service indicated.

Splices for wire sizes #10 and smaller shall be screw-on type similar to scotch or ideal wing nut
connectors. Crimp-on splices designed to be used without wire stripping are not acceptable.

EXECUTION

GENERAL:
Install conductors, cables, and accessories as indicated, in compliance with manufacturer's written
instruction, applicable requirements of NEC, NECA's "Standards of Installation", and in accordance with

recognized industry practices to ensure that products fulfill requirements.

CONDUCTOR AND CABLE APPLICATIONS:
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A. Branch Circuits:

1. Exposed, including in crawlspaces: Copper conductors in raceway.
2. Concealed in ceilings, walls, and partitions: Copper conductors in raceways.
3. Concealed in concrete and below slabs-on-grade: Copper conductors in raceway.

B. Class 1 Control Circuits: Copper conductors in raceway.

33 INSTALLATION:

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not
deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling
tensions and sidewall pressure values.

C. Use pulling means; including fish tape, cable, rope, and basket-weave wire/cable grips that will not
damage cables or raceway.

D. When raceway is not required, install concealed cables parallel and perpendicular to surfaces of structural
members, and follow surface contours where possible.

E. Support cables according to other applicable specification sections.

F. Seal around cables penetrating fire-rated elements to comply with applicable fire stop specification
sections.

G. Color Coding: Color code secondary service, feeder, and branch circuit conductors. Colors shall remain
consistent throughout the project and shall match existing coding system where applicable.

1. Conductor sizes No. 6 AWG and smaller: Colored insulation.

2. Conductors sizes No. 4 AWG and larger: 2 inch (51 mm) band of Colored adhesive marking tape
applied at all terminations, junction boxes, and pull boxes.

3. Branch circuit switched-legs and travelers: Colored insulation (in colors other than those indicated
below).

4. Color-code 120/208V system conductors:
a) Phase A: Black.
b) Phase B: Red.
c) Phase C: Blue.
d) Neutral: White.
€) Ground: Green.
1) Isolated Ground: Green with yellow tracer.

34 HOMERUN CIRCUITS:
A. Homerun circuits may be combined in common conduits at the option of the contractor in compliance

with the following:

1. Three-Phase Installations: Not more than three single-phase circuits with common neutral in one
conduit, unless specifically noted otherwise, if each circuit is from a different phase (a, b, or c).
2. Single-Phase Installations: Not more than two single-phase circuits with common neutral in one

conduit, unless specifically noted otherwise, if each circuit is from a different phase (a or b).
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NEUTRAL CONDUCTORS:

A, LIGHTING CIRCUITS: Where multiple circuits serving lighting are run in a single raceway (see
paragraph above for allowable number or circuits per conduit), a common neutral shall be allowed.
When any one circuit is serving fluorescent lighting loads, provide an oversized neutral conductor. Size
the neutral conductor one size (AWG) larger than the largest phase conductor.

B. OUTLET CIRCUITS: Where multiple circuits serving electrical outlets are run in a single raceway (see
paragraph above for allowable number of circuits per conduit), a shared oversized neutral is allowed.

3.6 SYSTEM FURNITURE CIRCUITS:

A. Coordinate system furniture wiring requirements and termination locations with supplier/installer prior to
rough-in. Coordinate placement of connection boxes in walls and columns (where applicable) to insure
that adequate accessibility is maintained.

B. 4-Circuit, 3+D Wiring: Provide a total of 8 conductors to each system furniture connection consisting of
three circuits with shared equipment ground and shared oversized neutral; and one dedicated circuit with
dedicated isolated ground and dedicated neutral. Size the shared neutral conductor one size (AWG)
larger than the largest phase conductor.

3.7 VOLTAGE DROP:

A. Provide branch circuit conductors in sizes such that voltage drop for branch circuits do not exceed 3
percent at the farthest outlet. Provide service, feeder, and branch circuit conductors so that the voltage
drop on the entire electrical system does not exceed 5 percent at the farthest outlet. This shall be strictly
followed regardless of the conductor sizes indicated on the electrical drawings. Increase conductor sizes
(and conduits where necessary to comply with NEC conduit fill requirements) as necessary to
accommodate this requirement. Calculations shall be based on the following:

1. Lighting Branch Circuits: Connected load plus 25% spare.
Appliance and Equipment Branch Circuits: Nameplate or NEC required load.

[ 3]
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120V Convenience Outlet Branch Circuits: 12 amps minimum, but in no case less than NEC
loading requirements. Use the following schedule:

Distance (feet) Wire Size (AWG)
0-80 #12
81-125 #10
126-200 #8
201-320 #6

4. Use the NEC method to calculate voltage drop.

3.8 CONNECTIONS:
A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening

values. If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

B. Make splices and taps that are compatible with conductor material and that possess equivalent or better
mechanical strength and insulation ratings than unspliced conductors.
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C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack. Use pig tails
when wiring outlets.

3.9 FIELD QUALITY CONTROL:

A. Testing: Perform the following field quality-control testing:

1.

Visual and Mechanical Inspection:
a) Inspect cables for physical damage and proper connection in accordance with the electrical
construction documents.

b) Test cable mechanical connections to manufacturer’s recommended values with a
calibrated torque wrench.

c) Check cable color coding for compliance with electrical specifications.

2. Electrical Tests:

a) Perform insulation resistance test on each conductors for feeders 100 amps and greater with
respect to ground and adjacent conductors. Applied potential shall be 1000 volts dc for 1
minute.

b) Perform continuity test to insure proper cable connection.

3. Test Values:

a) Minimum insulation resistance values shall not be less than two megohms.

B. Test Reports: Prepare a written report and submit to the Electrical Engineer at the completion of the

project. The report shall include the following:

Y I =

Test procedures used.

Test results that comply with requirements.

Test results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

END OF SECTION 16120
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SECTION 16135 - ELECTRICAL BOXES AND FITTINGS

PART 1 - GENERAL

1.1

A

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification Sections, apply to work of this section.

This section is a Division 16 General Provisions section, and is part of each Division 16 section making
reference to electrical boxes and fittings.

DESCRIPTION OF WORK:
Extent of electrical boxes and fittings work is indicated by drawings and schedules.
Types of electrical boxes and fittings in this section include the following:

Outlet Boxes

Junction Boxes

Pull Boxes

Conduit Bodies

Bushings

Locknuts

Knockout Closures
Miscellaneous Boxes and Fittings

N O R O
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QUALITY ASSURANCE:
Standards: Refer to Section 16001 - Electrical General Provisions as applicable.

Manufacturers: Firms regularly engaged in the manufacturer of boxes and fittings required, whose
products have been in satisfactory service for not less than three years.

Shop Drawings: Submit shop drawings on floor boxes only where required.

PART 2 - PRODUCTS

o
—

INTERIOR OUTLET BOXES:

General: Provide one piece, galvanized or cadmium-plated, flat-rolled, sheet steel interior outlet boxes of
types, shapes, and sizes to suit respective location and installation. Construct with stamped knockouts on
back and sides and with threaded screw holes. Provide corrosion-resistant screws for securing boxes,
covers, and wiring devices. Size all junction boxes in accordance with NEC Table 370-16(a), with a
minimum box size of 4" x 4" x 1-1/2". Where three raceway entries are made, provide outlet boxes with
a minimum depth of 2-1/8". Where four or more raceway entries are made, provide outlet boxes with a
minimum depth of 4-11/16". Gangable boxes shall not be used.

Switch, Telephone, and Receptacle Outlets: Provide outlet boxes not less than 4" square, with adapting
tile or plaster covers where necessary to set flush with finished surfaces. Where three raceway entries
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are made, provide outlet boxes with a minimum depth of 2-1/8".  Gang boxes shall be used where more
than one switch or device is located at one point. Sectional Boxes are not acceptable. In masonry walls
where tile or plaster ring cannot be used, install a single-gang 3-1/2" deep box minimum, unless
otherwise noted. Where four or more raceway entries are made, provide outlet boxes with a minimum
depth of 4-11/16".

Lighting Outlets:

1. Lay-in Grid: Outlets for recessed fixtures in acoustical tile ceilings shall be located to center on a
single tile or at the intersection of four tiles.
2. Surface-mounted: Provide 4" square octagonal outlet boxes for surface-mounted, ceiling fixture

outlets. Mount each box independently of the conduit on standard 3/8" stud or approved box
hangar where applicable. Include backing and supports as required to carry 200 Ibs. Where three
or more raceway entrances are made, use a minimum box depth of 2-1/8".

WEATHERPROOF OUTLET BOXES:

Provide corrosion-resistant, cast-metal weatherproof outlet boxes, of types, shapes, and sizes, with
threaded conduit ends, cast metal coverplates with spring-hinged waterproof caps, face plate gaskets, and
corrosion-resistant fasteners.

JUNCTION AND PULL BOXES:

Provide code-gauge sheet steel junction and pull boxes, with removable screw-on covers and welded
seams, of types, shapes, and sizes to suit each respective location and installation. Size all junction and
pull boxes in accordance with NEC 370-28. Provide stainless steel nuts, bolts, screws, and washer.

CONDUIT BODIES:

Provide galvanized, cast-metal conduit bodies of type, shapes, and sizes to suit respective locations and
installation. Construct with threaded conduit entrance ends and removable covers. Provide corrosion-
resistant screws.

Aluminum boxes and fitting shall not be permitted.

CONDUIT CONNECTIONS:

Box connectors 3/4" and larger shall be insulated, throat-type or equal type plastic bushings. Provide
double locknuts and insulating plastic bushings for RMC and IMC terminating at panels and boxes.

Where RMC penetrates building, manholes, or vault walls and floors below grade, provide sealing
bushings with external membrane clamps as applicable. Provide segmented internal sealing bushings in
all raceways penetrating building walls and slabs below grade, and in all above grade raceway
penetrations susceptible to moisture migration into building through raceway. Where RMC terminates in
manhole, vault, or pull box, provide insulated grounding bushings. Also see Section 16135 — Electrical
Boxes and Fittings.

Install OZ type "B" connectors for all conduits 1" and larger.

Provide cable supports in all vertical risers in accordance with NEC 300-19.

EXPANSION FITTINGS:

Provide expansion joint fittings in all conduit runs crossing structural expansion joints, whether above-
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grade, in slab-on-grade, or in suspended slabs. Provide OZ type "AX" or approved equivalent, size to the
raceway.

2.7 ACCESSORIES:
A Provide all accessories including, but not necessarily limited to, bushings, knockout closures, locknuts,

offset connectors, etc. of types, shapes, and sizes to suit respective locations and installation. Construct
of corrosion-resistant steel.

PART 3 —EXECUTION

3.1 GENERAL:

A. Install electrical boxes and fittings in accordance with manufacturer's written instruction, applicable
requirements of the NEC, NEMA Standards, and NECA's "Standards of Installation", and in compliance
with recognized industry practices to ensure that products fulfill requirements.

3.2 METHODS:

A. Where outlet boxes are subject to weather or moisture, install weatherproof outlet boxes.

B. Remove knockouts only for entering conduits. Provide knockout closures to cap unused knockout holes
where blanks are mistakenly removed.

C. Do not use condulets in place of elbows or junction boxes. Condulets in sizes 2" or larger shall not be
used, unless specifically approved by the electrical engineer.

D. Install boxes and conduit bodies in readily accessible locations. Install recessed boxes with faces of
boxes or rings flush with finished surfaces. Seal all openings between outlet box and adjacent surfaces
with plaster, grout, or similar suitable material.

E. For stud construction, install boxes with rigid supports using metal bar hangers, or 2" X 4", 1" X 6" wood
bridging between studs with screws. Welding or nailing boxes directly to metal joist and studs is not
acceptable. Boxes set opposite in common wall shall have at least 10" of conduit between them.
Securely fasten outlet boxes to structural surfaces to which attached.

F. For concrete or masonry construction, solidly embed electrical boxes in concrete and masonry. Provide
box supports as required to keep outlet boxes flush with finished surfaces.

G. Coordinate location of all outlet boxes with millwork, back splashes, tackboards, etc.

H. Install junction boxes or condulets in conduit runs as required at 100 foot maximum intervals on long
runs. This shall apply to concrete junction boxes in grade and junction boxes within the building.

L. Provide electrical connections for installed boxes.

3.3 IDENTIFICATION:
A. Mark circuit number on exterior side of junction boxes located in ceilings such that circuits numbers are

readily identifiable. For outlet boxes in wall, mark circuit numbers on interior sides of outlet boxes.
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B. Identification labels shall be as follows:
Normal Power Black with White letters
Emergency Power Red with White Letters

END OF SECTION 16135
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1.1

A

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification Sections, apply to work of this section.

This section is a Division 16 General Provisions section, and is part of each Division 16 section making
reference to wiring devices.

DESCRIPTION OF WORK:
Extent of wiring device work is indicated by drawings and schedules.

Types of electrical wiring devices in this section include the following:

1. Toggle Switches

2. Receptacles

3. Occupancy Sensors
QUALITY ASSURANCE:

STANDARDS: Refer to Section 16001 - Electrical General Provisions as applicable.

SHOP DRAWINGS:
L. Submit manufacturer's data on all electrical wiring devices.
2. Where occupancy sensors are required, provide scaled drawing showing manufacturer’s

recommended locations.

PART 2 - PRODUCTS

GENERAL:

Provide factory-fabricated wiring devices, in types, and electrical ratings for applications indicated and
complying with NEMA standards Pub No. WD 1. nylon construction, 20 amp rating minimum.

Provide wiring devices in colors selected by Architect/Engineer. Provide red receptacle outlets and
toggle switches where devices are circuited to emergency power. Provide orange receptacle outlets where
devices are circuited to UPS power.
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2.2
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TOGGLE SWITCHES:

Provide toggle switches from one of the following manufacturers (Fed-Spec):

Manufacturer 1-Pole 3-Way 4-Way W/Pilot
Hubbell HBL1221 1223 1224 1221-PL
Pass & Seymour 20ACl1 20AC3 20AC4 20AC1-RPL
Leviton 1221 1222 1223 1221-PLR
Cooper 2221 2223 2224 2221-PL
Bryant 4901 4903 4904 4901-PL

Abbreviations are defined as follows:

1-Pole - Single-Pole Toggle Switch

3-Way - Three-Way Toggle Switch

4-Way - Four-Way Toggle Switch

W/Pilo - Single-Pole Toggle Switch with Pilot Light

R S

Must be back and side wired, and have color-coded covers, Brass terminal screws, back wire ground
clamp, and self-grounding clip.

RECEPTACLES:

Provide duplex receptacles from one of the following manufacturers:

Manufacturer CcO GFCI IG
Hubbell 5362 GF35362 5362IG

Pass & Seymour 5362 2091-S 1G6300
Leviton 5362 8899 5362-1G
Cooper 5362 VGF20 1G5362
Bryant 5362 GFR33FT 53621G

Abbreviations are defined as follows:

1. CO- Convenience Outlet Duplex Receptacle

2. GFCI- Ground Fault Circuit Interrupter duplex Receptacle
3. IG- Isolated Ground Duplex Receptacle
COVERPLATES:

Wall Plates: Provide coverplates for all wiring devices. In all finished areas, provide nylon or high
impact resistant thermoplastic coverplates in colors as selected by Architect. Provide red coverplates for
all receptacle outlets and toggle switches that are circuited to emergency power. Provide orange
coverplates for all isolated ground receptacle outlets. Provide stainless steel coverplates in commercial
kitchens and food preparation areas. Provide ganged coverplates for all switches and/or dimmers.
Provide pre-marked coverplates for special purpose outlet indicating voltage, amperages, and phase.
Provide raised stamped, galvanized, steel plates in all unfinished areas. Provide weather-proof
coverplates for outlets exposed to weather and moisture.

Weather-Protecting Device Enclosure:  Where required for compliance with NEC 410-67 (receptacles
installed outdoors for use other than with portable tools or equipment), provide weather-tight device
covers which provide complete protection with the cord and cap inserted into the wring device. Provide
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units which mount on either single or double gang devices. Provide device enclosures manufactured by
one of the following:

1. Intermatic WP1020 or WP1030
2. Hubbell WP826MP

3. Pass & Seymore
OCCUPANCY SENSORS:

General: Provide self-contained, ultrasonic motion detectors providing volumetric coverage without gaps
within the detection area. Provide sensors in voltage and wattage ratings required to suit application.
Provide sensors from one of the following manufacturers:

1. Lithonia

2. Novitas

3. The Watt Stopper
4. Hubbell

S. Leviton

Occupancy sensors specified on drawings are manufactured by the Watt Stopper. The manufacturers
indicated above are acceptable provided that they meet the functional performance of those specified.
Prior approval for these manufacturers is not required; however, if it is determined that the proposed
occupancy sensors do not meet functional performance of the specified occupancy sensors, the Contractor
shall provide the specified occupancy sensors at no additional cost to Owner.

EXECUTION

GENERAL:

Install wiring devices and accessories in accordance with manufacturer's written instruction, applicable
requirements of the NEC, NEMA Standards, and NECA's "Standards of Installation”, and in compliance
with recognized industry practices to insure that products fulfill requirements.

METHODS:

Install wiring devices only in electrical boxes which are clean and free from excess building materials,
dirt, and debris. Do not install wiring devices until painting work is completed.

Replace receptacles and/or coverplates which are damaged, stained, or burned.
GFCI RECEPTACLES:
Provide separate neutral conductor from panel to each GFCI receptacle circuits.

Install GFCI receptacles for all receptacles installed in restrooms, outdoors, or within six feet of any sink.
All receptacles in kitchens shall be GCFI protected.

Do not wire standard receptacles on the load side of GFCI receptacle - Install GFCI receptacles.
DIMMERS:

Provide separate neutral conductor for each phase of the branch circuit on which dimmers are installed.
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B. Provide dimmers in wattage ratings that will support the maximum potential wattage of the fixture that
are being dimmed. Do not size dimmers based on actual lamps installed in light fixtures, but on maximum
lamp wattage ratings of light fixtures on that particular circuit.

3.3 SURFACE RACEWAYS:
A. Provide all receptacles and special purpose outlets required in surface raceways. See Sections 16110 —
Conduit Raceways, and 16135 — Electrical Boxes and Fittings.
3.6 OCCUPANCY SENSORS:
A. Do not locate immediately adjacent to air diffusers. Coordinate exact placement with Division 15.
3.7 GROUNDING:
A. Provide electrical continuous, tight, grounding connections for wiring devices.
3.8 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.
3.9 IDENTIFICATION:
A. All devices shall be identified on the lower plate with panelboard name and circuit number.
B. In each outlet, tag each wire to identify the circuit it serves.
C. Identification labels shall be as follows:

Normal Power Black with White letters
Emergency Power Red with White Letters

END OF SECTION 16140
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SECTION 16170 - DISCONNECT SWITCHES
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 General Provisions section, and is part of each Division 16 section making
reference to disconnect switches.

1.2 DESCRIPTION OF WORK:
A. Extent of disconnect switch work is indicated by drawings and schedules and is specified herein.
B. Type of disconnects in this section include the following:
1. Heavy Duty Disconnect Switches
1.3 QUALITY ASSURANCE:

A. STANDARDS: Refer to Section 16001 - Electrical General Provisions as applicable.
B. SUBMITTALS:

1. Product Data: Submit manufacturer's data on disconnect switches including specifications,
installation instructions, etc.

Shop Drawings: Submit dimensioned drawings of disconnects showing accurately scaled layouts
of disconnects and enclosures.

Equipment Room Layouts: Submit dimensioned drawings of all equipment rooms indicating
spatial relationships to other proximate equipment. Insure that all code required clearances are
maintained.

o
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PART 2 - PRODUCTS

o
.

MANUFACTURERS:

A. Subject to compliance with all requirements, provide disconnect switches (fusible and non-fusible) and
fusible switches (in power panels) from one of the following:

Cutler-Hammer
General Electric
Siemens

Square D

U o —

2
38}

GENERAL:

A. Provide fusible and/or non-fusible disconnect switches and ancillary components of types, sizes, ratings,
and electrical characteristics as indicated. Provide enclosures in NEMA ratings suitable for applications.
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Provide fuses as indicated; See Section 16180 - Overcurrent Protective Devices.
HEAVY DUTY DISCONNECT SWITCHES:

Provide 600 volt rated, heavy duty switches in sheet steel enclosures as indicated of types, sizes, ratings,
and electrical characteristics indicated and as required to suit respective application. Provide heavy duty
switches for circuits rated greater than 240 volts, but less than 600 volts. Construct of spring-assisted,
quick-make, quick-break mechanisms. Provide solid neutral as required by application. Equip with
operating handle capable of being locked in the OFF position. Provide Class R rejection fuse clips for
fusible-type switches.

PART 3 - EXECUTION

(95
o

L
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B.

GENERAL:

Install disconnects 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.

IDENTIFICATION:

Provide 1/16" thick black plastic laminate labels with 1/4" high lettering on the exterior of each
disconnect indicating name of disconnect or load served. Bolt labels to enclosure. Mark on interior cover
the source of power by indicating the panel and circuit number.

Provide red plastic laminate label for disconnects supplied by emergency power

MOUNTING:

Mount disconnects as indicated, but in no case higher than 6'-6" from finished floor to top of disconnect.
Anchor enclosures firmly to walls and structural surfaces.

Provide 4" high concrete pad under floor-standing disconnects.

END OF SECTION 16170
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SECTION 16180 - OVERCURRENT PROTECTIVE DEVICES

PART 1- GENERAL

1.1

A.

B.

1.2

A.

B.

1.3

A.

B.

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification Sections, apply to work of this section.

This section is a Division 16 General Provisions section, and is part of each Division 16 section making
reference to overcurrent protective devices.

DESCRIPTION OF WORK:

Extent of overcurrent protective devices is indicated by drawings and schedules and is specified herein.
Type of overcurrent protective devices in this section include the following:

1. Molded Case Circuit Breakers

QUALITY ASSURANCE:

STANDARDS: Refer to Section 16001 - Electrical General Provisions as applicable.
SUBMITTALS:

1. SHOP DRAWINGS: Submit manufacturer's data on overcurrent protective devices including
specifications, time-current trip characteristics curves, mounting requirements, installation
instructions, etc. Submit dimensioned drawings of overcurrent protective devices.
Equipment Room Layouts: Submit dimensioned drawings of all equipment rooms indicating

spatial relationships to other proximate equipment. Insure that all code required clearances are
maintained.

!\)

PART 2 -PRODUCTS

2.1

A.

A.

GENERAL:

Provide overcurrent protective devices and ancillary components of types, sizes, ratings, and electrical
characteristics indicated. Provide enclosures in NEMA ratings as indicated and suitable for applications.

MOLDED CASE CIRCUIT BREAKERS:
MANUFACTURERS:

Subject to compliance with all requirements, provide molded case circuit breakers from one of the
following:

1. General Electric
2. Square D
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B. MOLDED CASE CIRCUIT BREAKERS:

1. Provide factory-assembled, molded case circuit breakers as integral components of lighting and
appliance panelboards, power panelboards, switchboards, and for individual mounting as
indicated. Provide thermal magnetic, molded case circuit breakers of amperages, voltages, types,
and short circuit current ratings indicated. Provide bolt-on type breakers only. Construct with
quick-break, quick-break mechanism with inverse-time delay and instantaneous trip protection for
each pole. Provide breakers rated for ambient temperatures to suit respective applications.
Provide mechanical screw type removable copper connector lugs of size to accommodate
conductors specified.

Provide breakers that have interrupting ratings greater than or equal to the specified fault current.
Provide fully-rated systems only. Series-rated systems are not acceptable, unless specifically
noted otherwise.

o

PART 3 - EXECUTION

3.1 GENERAL:

A. Install overcurrent protective devices 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.

(O3]
to

IDENTIFICATION:

A. Provide 1/16" thick black plastic laminate labels with 1/4" high lettering on the exterior of each
disconnect indicating name of disconnect or load served. Bolt labels to enclosure. Mark on interior cover
the source of power by indicating the panel and circuit number.

B. Provide red plastic laminate label for disconnects supplied by emergency power.
33 MOUNTING:
Al Mount disconnects as indicated, but in no case higher than 6'-6" from finished floor to top of disconnect.

Anchor enclosures firmly to walls and structural surfaces.
B. Provide 4" high concrete pad under floor-standing disconnects.

END OF SECTION 16180
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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. This section is a Division 16 General Provisions section, and is part of each Division 16 section making
reference to grounding.

1.2 DESCRIPTION OF WORK:
A. Extent of grounding work is indicated by drawings and schedules and is specified herein.
B. Ground the complete electrical installation including metallic conduits and raceways, boxes, fittings,

devices, cabinets, equipment, and separately derived systems in accordance with the NEC and all other
applicable codes to provide a permanent, continuous, low impedance, grounding system.

C. Provide grounding system such that the resistance from the service entrance ground bus, through the
grounding electrode to earth is not greater than 5 ohms.

1.3 QUALITY ASSURANCE:

A. STANDARDS: Refer to Section 16001 - Electrical General Provisions as applicable.

PART 2 —PRODUCTS

2.1 GENERAL:

A. Provide grounding equipment and accessories of types, sizes, ratings, and electrical characteristics
indicated or as otherwise required to provide a complete system.

2.2 GROUNDING CONDUCTORS:
A. Unless noted otherwise, provide grounding conductors with stranding and insulation types to match phase

conductors. Provide conductors with green insulation if possible; otherwise wrap with green tape. Size
ground conductors as indicated on drawings. Do not size ground conductors smaller than that allowable

by NEC.
2.3 INSULATED GROUNDING BUSHINGS:
A. Provide 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 equivalent).

24 CONNECTION TO PIPES:

A. Provide heavy duty, cast bronze, ground clamp systems with silicon bronze bolts and nuts (OZ Gedney G
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Series - B or equivalent).

BONDING JUMPERS:

o
W

A. Provide bonding jumpers with hot dip galvanized malleable or ductile iron clamps, hot dip galvanized
steel U-bolts, and tinned copper braids (OZ Gedney BJ Series or equivalent).

PART 3 - EXECUTION

3.1 GENERAL:

A. Install grounding systems 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.

(98]
o

CLEANING:

A. Thoroughly clean all metal contact surfaces prior to installation of clamp-on connectors.

[
L

EQUIPMENT BONDING AND GROUNDING:
A. Provide an NEC sized conductor, whether indicated or not on the drawings, in raceways as follows:

Non-metallic conduits and ducts.

Distribution feeders.

Motor and equipment branch circuits.

Device and lighting branch circuits.

Full length of all multi-outlet assemblies and other surface wireways.

[ T S

3.4 ADDITIONAL GROUNDING INSTALLATION REQUIREMENTS:

A. Provide grounding bushings on all service conduit and conduits installed in concentric/eccentric knock-
outs or reducing washer at panelboards, cabinets, and gutters.

B. Provide bonding jumpers across expansion and deflection couplings in conduit runs.

C. Provide bonding wire in all flexible conduits.

D. Isolated Ground Circuits: Circuits used for isolated ground outlets shall be run in separate raceways or
shall have a separate green insulated ground conductor installed and tagged for identification at all outlet

and junction boxes.

END OF SECTION 16452
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SECTION 16510 - INTERIOR BUILDING LIGHTING
PART I - 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 General Provisions section, and is part of each Division 16 section making
reference to interior building lighting.

1.2 DESCRIPTION OF WORK:
A. Extent of interior building lighting work is indicated by drawings and schedules and is specified herein.
B. Type of lighting fixtures in this section include the following:
1. Fluorescent
1.3 QUALITY ASSURANCE:

A. STANDARDS: Refer to Section 16001 - Electrical General Provisions as applicable. Provide
fluorescent-lamp ballasts which comply with Certified Ballast Manufacturer's Association standards and
carry the CBM label.

B. SHOP DRAWINGS: Submit manufacturer's data on interior building lighting fixtures. Submit

dimensioned drawings of all lighting fixtures. Identify light fixtures by type and submit in alphabetical
order.

PART 2 - PRODUCTS

2.1 GENERAL:

A. Provide light fixtures of types as indicated on drawings or as approved by addenda. Provide light fixtures
complete with, but not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters,
wiring, etc. Provide all light fixtures with safety latches where applicable.

B. Provide all detachable fixture parts, luminous ceiling accessories, louvers, diffusers, lenses, and reflectors
with locking catches, screws, safety chains, or safety cables.

C. Provide all fixtures with damp or wet location labels as required by application.
D. Provide all light fixtures and support accessories as required for a complete system.
E. Consult architectural drawings for louvers (if any) to be provided by Division 16.
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22 FLUORESCENT LIGHT FIXTURES:

A, FLUORESCENT BALLASTS:

1.

2

Electronic:

a. Manufacturers: Provide electronic ballasts from manufacturers specified as an integral
part of light fixtures on the light fixture schedule. Where "generic" electronic ballasts are
specified, provide products of one of the following for each fixture type:

1) Advance Transformer
2) Magnetek

3) Motorola

4) Osram Sylvania

b. Electronic Ballasts: Whether specified specifically or generically, provide electronic,
fluorescent lamp ballasts for each type of fluorescent fixture capable of operating lamps
indicated. Provide high power factor (97% or greater), Class P, sound-rated A, and
internally thermally protected ballasts. Provide ballasts with input third harmonic content
not exceeding 10% for 120V ballasts and less than 15% for 277V ballasts, average lamp
current crest factor of 1.7, frequency of operation 20 KHz or greater, and non-PCB
capacitors. Unless specifically noted otherwise, provide all interior light fixtures, with full
light output electronic ballasts. Comply with all manufacturer's written recommendations
for all lamp-ballast combinations.

c. Programmed Start Electronic Ballasts: Electronic ballasts shall be programmed 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.

d. End-of-Life Circuitry: Ballasts for lamps of T5 and smaller including T5, T4, and T2
diameter shall contain end-of-life sensing circuitry to prevent lamp bulb, lamp base, or
socket damage at lamp end-of-life.

Ballast Fusing: All ballasts shall be externally and individually fused.

B. FLUORESCENT LAMPS:

1.

o

~
2.

4.

Manufacturers: Subject to compliance with all requirements, provide products of one of the
following for each fixture type:

a. General Electric
b. Phillips
c. Osram Sylvania

Lamps: Provide fluorescent lamps in types, wattages, and sizes as indicated on fixture schedule.
Unless specifically noted otherwise, equip interior light fixtures with full light output, energy-
conserving, fluorescent lamps.

T-8 Lamps: Where T-8 lamps are specified, provide General Electric "Trimline", Sylvania
"Octron", or Phillips only with initial lumens outputs of 2950 minimum.

Provide TCLP-compliant lamps where available from the manufacturer.

C. DIFFUSERS: Where acrylic diffusers are specified, provide 100 percent virgin acrylic compound with
minimum thickness of .125 inches.
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PART 3 - EXECUTION

(93]
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GENERAL:

Install interior light fixtures 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.

SUPPORT REQUIREMENTS:
RECESSED LIGHT FIXTURES:

1. Lay-in Ceilings: Support all light fixtures in lay-in ceilings independent from the ceiling system.
Support each recessed light fixture from the building structure with #12 gauge steel wire attached
to each corner. Provide clips to securely fasten lay-in light fixtures to Tee-Bars. Provide
suspension bars for downlight fixtures in lay-in ceilings.

Gypsum Board, Plaster, or Similar Ceilings: Support all light fixtures in hard ceilings independent
from the ceiling system. Support each recessed light fixture from the building structure with =12
gauge steel wire attached to each corner. Provide backing supports and all mounting accessories
as required.

Fire Ratings: Provide gypsum board protection for each light fixture recessed in fire-rated ceiling
as required to maintain fire rating of penetrated ceiling.

t

(93

SURFACE MOUNTED LIGHT FIXTURES: Support all surface mounted fixtures from a 4" square
octagonal outlet box connected to a standard 3/8" stud or box hangar where applicable. Include backing
and supports as required to support weight of light fixture.

PENDANT AND STEM MOUNTED LIGHT FIXTURES: Provide pendants, rigid conduit stems, and
flexible ball joint hangers for all pendant and stem hung fixtures.

PROTECTION AND CLEANING:
Protect installed and non-installed fixtures from damage during construction period.

Thoroughly clean all interior light fixtures. Do not mar or scar reflectors or diffusers. Repair all nicks
and scratches to appearance of original finish. Remove protective plastic coverings on light fixtures at
completion of project.

WIRING METHODS:

Route a minimum of 36" of 3/8" flexible conduit to each lay-in light fixture directly from an outlet box.
Unless specified otherwise, flexible conduit shall not exceed 72" in length. Do not loop flexible conduit
from fixture to fixture.

Grounding: Provide equipment grounding connections for each lighting fixture.
COORDINATION:

Refer to architectural reflected ceiling drawings for exact location and quantities of light fixtures, and
ceiling types. Where conflicts occur between the architectural and electrical drawings, or where fixtures
types do not coordinate with ceiling systems, notify architect/engineer prior to bid. After bid and award
of contract, provide all light fixtures as required to meet the intent of the construction documents.
Coordinate fixture layouts and installations with ceiling installer prior to submitting shop drawings and
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during construction. Fluorescent light fixtures shall be not less than 1/2" from combustible materials.
3.6 SPARE PARTS:

A. LAMPS: Provide 15% spare lamps, but in no case less than one, of each type, wattage, and size used for
the project.

B. ACRYLIC DIFFUSERS: Provide a spare acrylic diffusers and/or glass for each light fixture type and
one for each additional unit for each ten fixtures. The quantity of any single type need not exceed 10.

C. ELECTRONIC BALLASTS: Provide 2% spare electronic ballasts.
3.7 WARRANTY:

A. LAMPS: Warranty incandescent and fluorescent lamps for a period of two months from substantial
completion.

B. ELECTRONIC BALLASTS: Warranty electronic ballasts for parts and labor for complete replacement
for a period of five years. Warranty shall include an allowance for nominal replacement labor and
replacement of defective product.

END OF SECTION 16510
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SECTION 16715 - VOICE AND DATA COMMUNICATION CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 1 Specification Sections, apply to this Section
1.2 SUMMARY

A, This Section includes the following items for wiring systems used as signal pathways for voice and high-
speed data transmission:

1. Mounting elements.

2. Unshielded twisted-pair cabling.

3. Workstation Outlets

4. Identification products.

1.3 DEFINITIONS

A. Backbone: A facility (e.g., pathway, cable, or conductors) between telecommunications rooms or floor
distribution terminals, the entrance facilities, and the equipment rooms within or between buildings.

B. BICSI: Building Industry Consulting Service International.

C. Cross-Connect: A facility enabling the termination of cable elements and their interconnection or cross-
connection.

D. EMI: Electromagnetic interference.

E. Horizontal Cabling: Cabling between and including the telecommunications outlet/connector and the
horizontal cross-connect. Also the cabling between and including the building automation system outlet
or the first mechanical terminations on the horizontal connection point and the horizontal cross-connect.

F. IDC: Insulation displacement connector.

G. LAN: Local area network.

H. RCDD: Registered Communications Distribution Designer.

L RMC: Rigid metallic conduit.

1. UTP: Unshielded twisted pair.

1.4 SUBMITTALS

A. Shop Drawings:

1. Include dimensioned plan and elevation views of telecommunications equipment rooms, labeling
each individual component. Show equipment rack assemblies, method of field assembly,
workspace requirements, and access for cable connections.

VOICE AND DATA 16715 -1
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2. System Labeling Schedules: Electronic copy of labeling schedules, in software and format
selected by Owner.

System Labeling Schedules: Electronic copy of labeling schedules that are part of the cabling and
asset identification system of the software. '

4. Cabling Administration Drawings.

Wiring diagrams to show typical wiring schematics including the following:

(93}
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a. Workstation outlets, jacks, and jack assemblies.
b. Patch cords.

c. Patch panels.

d. Distribution racks.

e.

Terminal racks.

Samples: For workstation outlets, jacks, jack assemblies, in specified finish, one for each size and outlet
configuration.

Manufacturer Seismic Qualification Certification: Submit certification that distribution racks, patch
panels, and their components will withstand seismic forces defined in Division 16 Section "Electrical
Supports and Seismic Restraints." Include the following:

1. Basis for Certification: Base certification on the maximum number of components capable of

being mounted in each rack type. Identify components on which certification is based. Indicate

whether withstand certification is based on actual test of assembled components or on calculation.

a. The term "withstand” means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity of each rack-

mounted component and of each assembled rack type, and locate and describe mounting and

anchorage provisions.

Detailed description of equipment anchorage devices on which the certification is based and their

installation requirements.

N4
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Qualification Data: For Installer.
Source quality-control test reports.
Field quality-control test reports.
QUALITY ASSURANCE

Installer Qualifications: Cabling installer must have on staff personnel certified by BICSL.

1. Layout Responsibility: Preparation of Shop Drawings Cabling Administration Drawings, and
field testing program development by an RCDD.
2. Installation Supervision: Installation shall be under the direct supervision of a Level 2 Installer,

who shall be present at all times when Work of this Section is performed at Project site.
Source Limitations: Obtain all products except cables through one source from a single manufacturer.
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended

use.

Comply with NFPA 70, "National Electrical Code."

VOICE AND DATA 16715-2
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1.6 COORDINATION

A. Coordinate layout and installation of voice and data communication cabling with Owner's
telecommunications and LAN equipment and service suppliers. ‘Coordinate service entrance arrangement
with local exchange carrier.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier
representatives, and Owner to exchange information and agree on details of equipment
arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute to other participants.

3. Adjust arrangements and locations of distribution frames and cross-connect and patch panels in
equipment rooms and wiring closets to accommodate and optimize arrangement and space
requirements of telephone switch and LAN equipment.

1.7 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged with

protective covering for storage and identified with labels describing contents.

1. Outlet Assemblies: One for each type for every 25 outlets shown on plans, but no less than one.
2. Patch-Panel Units: One of each type.

3. Connecting Blocks: One of each type.

4, Device Plates: One of each type.

5. Multi-user Telecommunications Outlet Assemblies: One of each type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:

L. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

2.2 SYSTEM REQUIREMENTS

A. Coordinate the features of materials and equipment so they form an integrated system. Match
components and interconnections for optimum future performance.

B. Expansion Capability: Unless otherwise indicated, provide spare conductor pairs in cables, positions in
cross-connect and patch panels, and terminal strips to accommodate 50 percent future increase in the
number of workstations shown on Drawings. This expansion requirement does not apply to horizontal
cable from workstation outlet to first terminal board.

2
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MOUNTING ELEMENTS

A. Power Strips: For mounting in the rack, with 20-V ac, NEMA WD 6, Configuration 15-15R receptacles,
number as indicated, but in no case fewer than 6, and including the following:

1. LED indicator lights for power and protection status.

VOICE AND DATA 16715-3
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2. LED indicator lights for reverse polarity and open outlet ground.
3. Circuit breaker and thermal fusing. When protection is lost, circuit opens and cannot be reset.
4. Circuit breaker and thermal fusing. Unit continues to supply power if protection is lost.
5. Close-coupled, direct plug-in. '
6. Rocker-type on-off switch, illuminated when in on position.
7. Peak Single-Impulse Surge Current Rating: 13 KA per phase.
8. Protection modes shall be line-to-neutral, line-to-ground, and neutral-to-ground. UL 1449
clamping voltage for all 3 modes shall be not more than 330 V.
9. One RJ11/12C telephone line protector, suitable for modem connection. Maximum clamping
voltage 220 peak on pins No. 3 and No. 4.
B. Wall-Mounting Rack: Aluminum, hinged wall bracket with provisions for power strip mounting.
24 UNSHIELDED TWISTED-PAIR CABLING
A. Cable Manufacturers: Provide as specified on drawings, or approved equivalent.
1. General Cable Technologies Corporation.
B. Terminal and Connector Component and Distribution Rack Manufacturers: Provide as specified on

drawings, or approved equivalent.
1. Siemons
C. 100-Ohm UTP: Comply with UL 444.
D. Horizontal Copper Cable:
No. 24 AWG, 100 ohm, four pair.
Comply with TIA/EIA-568-B.2.Category 6.

NFPA 70, types CMG and CMP.
Cable Jacket Color: Blue.

B

E. Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC type, using modules designed for
punch-down caps or tools.

1. IDC Terminal Block Modules: Integral with connector bodies, including plugs and jacks where
indicated.
2. IDC Connecting Hardware: Consistent throughout Project.
F. Cross-Connect Panel: Modular array of IDC terminal blocks arranged to terminate building cables and

permit interconnection between cables.

1. Number of Terminals per Field: One for each conductor in assigned cables plus 25 percent spare.
G. Patch Panel: Comply with TIA/EIA-3568-B.2, meeting or exceeding cable performance. Modular panels

housing multiple-numbered jack units with IDC-type connectors at each jack for permanent termination

of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

H. Jacks and Jack Assemblies: Modular, color-coded, RJ-43 receptacle units with integral IDC-type
terminals. Use keyed jacks for data service.
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L Patch Cords: Factory-made, four-pair cables in 48-inch lengths; terminated with RJ-45 plug at each end.
Use keyed plugs for data service.

o
W

WORKSTATION OUTLETS

A. Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, modular, RJ-45. Comply with TIA/EIA-
568-B.1.

B. Workstation Outlets: Dual jack-connector assemblies mounted in single or multigang faceplate.

Faceplate: High-impact plastic; color as selected by Architect.

Mounting: Flush, unless otherwise indicated.

Legend: Factory-labeled, top jack "Voice" and bottom jack "Data," by silk-screening or
engraving.

4. Legend: Machine-printed, adhesive tape label identifying the circuit.

L D —

2.6 BACKBOARDS
A. Backboards are existing.
2.7 GROUNDING AND BONDING
A. Materials: Comply with NFPA 70, TIA/EIA-607, and UL 467.
2.8 IDENTIFICATION PRODUCTS
A. Manufacturers:
Brady Worldwide, Inc.
HellermannTyton.

Kroy LLC.
Panduit Corp.

O S

B. Comply with TIA/EIA-606-A and with applicable requirements in Division 16 Section "Electrical
Identification."

C. Cable Labels: Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine printed with
alphanumeric cable designations.

D. Computer-based cable management system, with integrated database and graphic capabilities.

1. Document physical characteristics by recording the network, TIA/EIA details, and connections
between equipment and cable.

Information shall be presented in database view, schematic plans, or technical drawings.

a. AutoCAD drawing software shall be used as drawing and schematic plans software.
System shall interface with the following testing and recording devices:

a. Direct upload tests from circuit testing instrument into the PC.

b. Direct download circuit labeling into labeling printer.

o

LI

2.9 SOURCE QUALITY CONTROL
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A. UTP Cable Verification of Performance: Test every cable package or reel at factory to verify that cable
complies with TIA/EIA-568-B.2 requirements.

PART 3 - EXECUTION

3.1 INSTALLATION STANDARDS

A. Comply with BICSI TCI, TIA/EIA-568-B.1, TIA/EIA-568-B.2, TIA/EIA-368-B.3, and TIA/EIA-569-A.

3.2 EXAMINATION
A. Examine pathway elements intended for cables.

1. Verify proposed routes of pathways. Check raceways, cable trays, and other elements for
compliance with space allocations, clearances, installation tolerances, hazards to cable installation,
and other conditions affecting installation. Verify that cabling can be installed complying with
EMI clearance requirements.

2. Prepare wall penetrations and verify that penetrations of rated fire walls are made using products
labeled for type of wall penetrated.

3. Identify plan to support cables and raceways in suspended ceilings. Verify weight of individual
types and sizes of cables. Verify that load capacity of cable support structures is adequate for each
pathway.

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

3.3 APPLICATION OF MEDIA
A. Backbone Cable for Data Service: Use UTP Category 6 cable for runs between equipment rooms and
wiring closets and for runs between wiring closets.
B. Backbone Cable for Voice Service: Use Category 6 cable for runs between equipment rooms and wiring
closets and for runs between wiring closets.
C. Horizontal Cable for Data Service: Use UTP Category 6 cable for runs between wiring closets and
workstation outlets.
D. Horizontal Cable for Voice Service: Use UTP Category 6 cable for runs between wiring closets and
workstation outlets.
3.4 INSTALLATION

A. Comply with NECA 1.

B. Wiring Method: Install cables in raceway and cable tray except within consoles, cabinets, desks, and
counters. Conceal raceway and wiring except in unfinished spaces. Cable trays are specified in
Division 16 Section "Raceway Systems." Raceways and boxes are specified in Division 16 Sections
"Conduit Raceways" and “Electrical Boxes and Fittings.”

C. Wiring Method: Install cables in raceway and cable tray except within consoles, cabinets, desks, and
counters and except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring
method may be used. Use UL-listed plenum cable in environmental air spaces, including plenum
ceilings. Conceal raceway and cables except in unfinished spaces. Cable trays are specified in
Division 16 Section "Raceway Systems." Raceways and boxes are specified in Division 16 Sections
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"Conduit Raceways" and “Electrical Boxes and Fittings.”

D. Cable Installation:

!\)

(U8 )

Install exposed cables parallel and perpendicular to surfaces or exposed structural members and
follow surface contours where possible.

Make splices, taps, and terminations only at indicated outlets, terminals, and cross-connect and
patch panels.

Pulling Cable: Do not exceed manufacturer's written recommended pulling tensions. Do not
install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between
termination, tap, or junction points. Remove and discard cable if damaged during installation and
replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before de-reeling. Heat lamps shall
not be used for heating.

Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from
cabinets, boxes, fittings, outlets, racks, frames, and terminals.

Install UTP cables using techniques, practices, and methods that are consistent with Category 6
rating of components and that ensure Category 6 performance of completed and linked signal
paths, end to end.

a. Do not untwist more than 1/2 inch of Categories 5e and 6 cables at connector terminations.

E. Wiring within Wiring Closets and Enclosures:

o

oo B W

Install plywood backboards on walls of equipment rooms and wiring closets from floor to ceiling.
Mount patch panels, terminal strips, and other connecting hardware on existing backboards and
wall-mounted racks.

Group connecting hardware for cables into separate logical fields.

Train conductors to terminal points with no excess.

Use lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables
to smaller radii than minimums recommended by manufacturer.

F. Separation from EMI Sources: Comply with BICSI TDM and TIA/EIA-569-A recommendations for
separating unshielded copper voice and data communication cable from potential EMI sources, including
electrical power lines and equipment. Comply with the following minimum separation distances from
possible sources of EMI:

I.

!\)

(93]

wn

Separation between unshielded power lines or electrical equipment in proximity to open cables or
cables in nonmetallic raceways is as follows:

a. Electrical Equipment Rating Less Than 2 kVA: 5 inches.

b. Electrical Equipment Rating between 2 and 5 kVA: 12 inches.

c. Electrical Equipment Rating More Than 5 kVA: 24 inches.

Separation between unshielded power lines or electrical equipment in proximity to cables in
grounded metallic raceways is as follows:

a. Electrical Equipment Rating Less Than 2 kVA: 2-1/2 inches.

b. Electrical Equipment Rating between 2 and 5 kVA: 6 inches.

c. Electrical Equipment Rating More Than 5 kVA: 12 inches.

Separation between power lines and electrical equipment located in grounded metallic conduits or
enclosures in proximity to cables in grounded metallic raceways is as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: 3 inches.

c. Electrical Equipment Rating More Than 5 kVA: 6 inches.

Electrical Motors and Transformers, 5 kVA or HP and Larger: 48 inches.

Fluorescent Fixtures: 5 inches.
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G. Conduit:

1. Comply with TIA/EIA-569-A for maximum length of conduit and bends between pull points, and
for pull-box sizing. '

2. Use manufactured conduit sweeps and long-radius ells whenever possible.

3. In telecommunications rooms, position conduit ends adjacent to a corner on backboard (in case of
a single piece of plywood) or in the corner of room (where multiple sheets of plywood are
installed around perimeter walls of room). Use cable trays to route cables if conduits cannot be
located in these positions. Secure conduits to backboard when entering room from overhead.
Extend conduits 1 to 3 inches in finished floor.

H. Backboards: Install plywood with 84-inch dimension from floor up toward ceiling. Butt adjacent sheets
tightly, and form smooth gap-free corners.
3.5 GROUNDING
A. Comply with Division 16 Section "Grounding" and with TIA/EIA 607.
B. Grounding Points:

1. Locate grounding terminals in each equipment room, wiring closet, rack, and cabinet.

2. Telecommunications Grounding Busbars: Mount on wall of telecommunications entrance facility,
equipment room, and closet, with standoff insulators.

C. Bonding Conductors:

1. Extend from telecommunications entrance facility to electrical entrance facility and connect to
grounding electrode.

2. Where a panelboard for telecommunications is located in same room or space as a grounding
busbar, bond to equipment ground bus of electrical panelboard.

3. Extend from telecommunications entrance facility to grounding busbars.

4. Extend from grounding busbars to ground terminals in equipment racks and cabinets.

5. Extend from grounding busbars to building metal frame within room, or to metal frame external to
room but readily accessible.

D. Special Requirements:

I. Bonding conductors shall be insulated copper, No. 6 AWG minimum.

2. Install only in nonmetallic conduit, unless specifically required for protection of conductor.
Metallic conduit, if used, shall be RMC. For RMC that exceeds 36 inches in length, conductors
shall be bonded at each end of conduit.

3. Bonding conductors shall be installed without splices unless approved by Architect because of
special circumstances. Where splices are necessary, they shall be accessible and shall be located
in telecommunications spaces. Splices shall be by irreversible compression connectors or by
exothermic welding.

3.6 IDENTIFICATION
A. In addition to requirements in this Article, comply with TIA/EIA-606-A and with applicable requirements
in Division 16 Section "Electrical Identification."

L. Administration class for this Project shall be Class 3.

2. Color-code cross-connect fields. Apply colors to voice and data service backboards, connections,
covers, and labels.
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B. Using cable and asset management software specified in Part 2, develop Cabling Administration
Drawings for system identification, testing, and management. Use unique, alphanumeric designation for
each cable, and label cable, jacks, connectors, and terminals to which it connects with same designation.
Use logical and systematic designations for facility's architectural arrangement. At completion, cable and
asset management software shall reflect as-built conditions.

C. Use logical and systematic designations for facility's architectural arrangement and nomenclature, and a
consistent color-coded identification of individual conductors.

D. Cable and Wire Identification:

L. Label each cable within 4 inches of each termination and tap, where it is accessible in a cabinet or

junction or outlet box, and elsewhere as indicated.

Each wire connected to building-mounted devices is not required to be numbered at device if color

of wire is consistent with associated wire connected and numbered within panel or cabinet.

Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals not

exceeding 15 feet.

4, Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a. All wiring conductors connected to terminal strips shall be individually numbered, and
each cable or wiring group being extended from a panel or cabinet to a building-mounted
device shall be identified with name and number of particular device as shown.

b. Label each unit and field within distribution racks and frames.

Within Connector Fields in Equipment Rooms and Wiring Closets: Label each connector and

each discrete unit of cable-terminating and connecting hardware. Where similar jacks and plugs

are used for both voice and data communication cabling, use a different color for jacks and plugs
of each service.

6. At Workstations: Attach label to device plate.

N
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E. Cable Schedule: Post in prominent location in each equipment room and wiring closet. List incoming
and outgoing cables and their designations, origins, and destinations. Protect with rigid frame and clear
plastic cover. Furnish an electronic copy of final comprehensive schedules for Project.

F. Cabling Administration Drawings: Show building floor plans with cable administration-point labeling.
Identify labeling convention and show labels for telecommunications closets, backbone pathways and
cables, terminal hardware and positions, horizontal cables, work areas and workstation terminal positions,
grounding buses and pathways, and equipment grounding conductors. Follow convention of TIA/EIA-
606-A. Furnish electronic record of all drawings, in software and format selected by Owner.

3.7 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing and inspecting agency to perform field tests and inspections
and prepare test reports.

B. Perform the following field tests and inspections and prepare test reports:

1. Category Se UTP Cabling Tests:

a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-B.2.
Perform tests with a tester that complies with performance requirements in Annex I,
complying with measurement accuracy specified in Annex H. Use only test cords and
adapters that are qualified by test equipment manufacturer for channel or link test
configuration.

b. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

VOICE AND DATA 16715-9
COMMUNICATION CABLING



Utah Valley University
Academic Affairs Office Suite Remodel
Division of Facilities Construction Management

c. Wire-map test that reports open circuits, short circuits, crossed pairs, reversed pairs, split
pairs, and improper terminations.
d. Channel and permanent link tests for cable length, insertion loss, near-end crosstalk loss,

power sum near-end crosstalk loss, equal-level far-end crosstalk loss, power sum equal-
level far-end crosstalk, return loss, propagation delay, and delay skew. Performance shall
comply with minimum criteria in TIA/EIA-568-B.2.

2. Category 6 UTP Cabling Tests:

a. Tests shall include all tests of Category Se, conducted from 1 to 250 MHz.

b. Channel and permanent link tests shall be performed with a tester that complies with
performance requirements in TIA/EIA-568-B.2, Level III. Include tests for longitudinal or
transverse conversion loss.

c. Performance shall comply with minimum criteria in TIA/EIA-568-B.2.

3.8 DEMONSTRATION

A. Train Owner's maintenance personnel in cable-plant management operations, including changing signal
pathways for different workstations, rerouting signals in failed cables, and keeping records of cabling
assignments and revisions when extending wiring to establish new workstation outlets. Refer to
Division 1 Section "Demonstration and Training."

END OF SECTION 16715
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SECTION 16721 - ALARM & DETECTION SYSTEMS
PART 1 - GENERAL

I.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 General Provisions section, and is part of each Division 16 section making
reference to fire alarm and detection systems.

1.2 SUMMARY:
Al SCOPE: Includes but is not necessarily limited to the following:

1. Provide alarm and detection system as described in Contract Documents.
2. Provide raceway, conductors, boxes, and miscellaneous items required for complete system.

B. RELATED SECTIONS:

1. Division 15 — Fire Suppression (water flow switches, post indicating valves, and valve tamper
switches).
2. Section 16001 - General Electrical Requirements

1.3 SYSTEM DESCRIPTION:

A. System is an existing intelligent, addressable automatic fire alarm system consisting of control panel,
power supplies, alarm initiating devices, alarm indicating devices, and off-site communicating devices.
Provide compatible devices to match existing system.

B. Style ‘D' (Class A) loop type initiating device circuits and Style 'Z' (Class A) loop type alarm indicating
circuits.

A. Performance Requirements:

1. Operation of manual station or automatic activation of any smoke detector, heat detector, or
sprinkler flow device shall -

Cause system evacuation devices to operate.

Indicate zone in alarm on control panel.

Indicate zone in alarm on remote annunciator (if provided).

Initiate off-site alarm notification system (if provided).

Shut down all supply fans operating at 2000 CFM (if any) and over.

Close all fire/smoke dampers (if any).

Systern shall return to normal when operated device is returned to normal and control panel is

manually reset, except alarms may be silenced as specified below.

Alarm may be silenced by switch in control panel.

a. Ring Back Feature - When silenced, this shall not prevent the resounding of subsequent
alarms if another zone should alarm.

4. When alarms are silenced, zone indicating red LEDs on control panel and remote annunciator
shall remain on until operated device is returned to normal and control panel is manually reset.

o Ao o

o
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1.4

3. Green pilot LED shall normally be on indicating that system is receiving normal power. Failure of
normal power shall cause this LED to extinguish.

6. Amber trouble LED and trouble alarm, operating together, shall signal trouble condition.
a. Following conditions shall signal trouble condition -

1) Failure of normal power.

2) Opens or short circuits on indicating circuits.
3)  Disarrangements in system wiring.

4) Control panel circuit board removal.

5) Ground faults.

b. Trouble silencing switch shall silence trouble alarm which shall be arranged so trouble
LED shall remain lit until system is restored to normal. As ring-back feature, trouble alarm
shall resound as reminder to return silencing switch to normal position.

7. Supervisory LED, separate from trouble LED, and alarm, operating together, shall signal operation
of supervisory device, such as control valve tamper, low air pressure, and low temperature
switches. Alarm silence switch shall operate in same manner as trouble alarm.

SUBMITTALS:
Shop Drawings

1. Shop drawings shall be prepared by authorized factory representative and include -

a. Single line diagram of actual system showing interconnection of all modules, detectors,
horns, panels, and wiring counts. Diagrams are to be drawn on sheet sizes consistent with
the contract documents and performed in a good workmanlike manner. Typical riser
diagrams are not acceptable.

. Complete wiring diagrams.

c. Manufacturer's original catalog data and descriptive information on each piece of

equipment to be used.

Quality Assurance Submittals

1. Provide instruction manual from Manufacturer which explains what is to be done in event of
various indications.

QUALITY ASSURANCE:

Regulatory Requirements

1. System shall meet approval of authority having jurisdiction (AHJ).
2. Equipment, devices, and cable shall be UL or Factory Mutual listed for use in fire alarm systems.

Installation shall be in accordance with the following standards

NFPA 70-THE NATIONAL ELECTRICAL CODE

NFPA 72-Installation, Maintenance, and Use of Protective Signaling Systems - Current Adopted
Edition :

3. NFPA 72- INSTALLATION OF AUTOMATIC FIRE DETECTORS

o=

GUARANTEE: All equipment and systems shall be guaranteed by the contractor for a period of one year
following acceptance by the owner. The guarantee shall include all parts, labor, prompt field service,
pickup, installation and delivery.

MANUFACTURER: Firms regularly engaged in the manufacturing of fire alarm and detection
equipment and accessories of the types and sizes required.
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INSTALLER: The contractor for the automatic fire alarm systems shall be a duly licensed fire alarm
contractor by the state of Utah. The contractor must be regularly engaged in the installation, testing and
maintenance of automatic fire alarm and detection systems. The contractor shall be fully familiar with all
local conditions, codes and requirements.

PRIOR APPROVALS:
1. Any equipment proposed as equal, to that specified, shall conform to the standards indicated, and

the manufacturer shall supply proof of having produced similar equipment that has been in
satisfactory service for the past five years.

2. The contractor must obtain the engineers approval, in writing, ten working days prior to bidding
equipment other than that specified. The manufacturers' name, model numbers, working samples
of all proposed devices, UL test reports, three copies of working drawings, and engineering data
shall be submitted to the engineer for his approval.

OWNER'S INSTRUCTIONS:

Instruct Owner's representative in proper operation and maintenance procedures.
TEST AND REPORTS:
The contractor shall perform all of the electrical and mechanical tests required by the equipment

manufacturer. All test reports shall be submitted as part of the Acceptance Test Procedure required by
these specifications.

PRODUCTS

APPROVED MANUFACTURERS / INSTALLERS: Provide devices to match existing. System is
believed to be Simplex Grinnell.

Manufacturer Installer / Telephone
Simplex Grinnell Simplex Grinnell / (801) 262-9406
COMPONENTS:

Equipment and accessories furnished under terms of this Specification shall be standard products of
single manufacturer, or include written statement by Control Panel Manufacturer confirming
compatibility of components and inclusion of these components under system warranty.

Control Panel

Listed under UL Standard 864.

Solid state modular design with flush or semi-flush mounting. :

Control functions shall be behind locked door with annunciating devices visible through door.
Single key shall operate all keyed functions in system. Provide three keys.

Each zone shall be electrically supervised in accordance with wiring style specified.

Provide integral surge protection.

Make provisions for remote annunciator.

Make provisions for connection to off-site alarm notification system. Provide separate dry
contacts for alarm and supervisory/trouble alarms.

8. Power Supply —

G Y —
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a. Provide green LED indication of normal power supply.
b. Loss of normal power shall activate trouble alarm.
c. Meet requirements of and size in accordance with UL Standard 1481 and NFPA 72.
d. Include standby batteries, charger, and automatic transfer equipment.
9. Visual Annunciation —
a. Separate indication on each zone for alarm, trouble, or supervisory conditions.
b. Visual indication shall be by LED lights or other easily identifiable method.
c. Zones shall be permanently custom labeled by zone name, not number.
d. Fault or trouble condition on any zone shall not affect any other zone.
10.  Audible Horn Alarm Annunciation —
a. Provide separate and distinct alarm signals for alarm and trouble conditions.
b. Alarm signal shall also operate strobe lights, if specified.
c. Provide alarm silence switches at control panel.
d. Trouble alarm shall be horn integral to control panel.
€. Supervisory alarm may be same audible alarm as trouble alarm, but with separate visual
annunciation.
f. Provide weatherproof (WP) enclosure for devices located outside or in damp or wet
locations

Alarm Initiating Devices

1. Automatic Smoke Detectors —
a. Photoelectric type.
b. Listed under UL Standard 268.
c. Provide visual indication of alarm on unit when normally pulsed supervisory LED glows
continuously.

Alarm Indicating Devices

1. Fire Alarm Horns —
a. Wall mounted flush or semi-flush.
b. Non-coded audible output of 90 dB minimum at 10 feet.
c. Listed under UL Standard 464.

2. Combination Horn/Strobe —
a. Wall mounted flush or semi-flush.
b. Non-coded audible output of 90 dB minimum at 10 feet.
c. Integrally mounted flashing light unit with block letters 'FIRE". Minimum light intensity of
75 candela and flash rate between one and three Hertz.
d. Listed under UL Standards 464 and 1971.
e. Provide mini horn/strobes in restrooms.
3. Strobe —
a. Wall mounted flush or semi-flush.
b. Flashing light unit with block letters 'FIRE'. Minimum light intensity of 75 candela and

flash rate between one and three Hertz.
c. Listed under UL Standards 1971.

PART 3 - EXECUTION

a

3.1

A.

INSTALLATION:

Install fire alarm and detection systems as indicated, in accordance with equipment manufacturer's written
instructions, and complying with applicable portions of NEC, NFPA and NECA's "Standard of
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Installation".

B. Label zone indicators on control unit indicating location and type of initiating device, i.e., CORRIDOR
SMOKE, VALVE TAMPER, AIR SYSTEM SMOKE, etc. Labels shall be engraved plastic laminate, or
other permanent labelling system as supplied by Control Unit Manufacturer.

C. Raceway: Install fire alarm conductors in raceway. Fire alarm system conductors from different zones
may be combined in common conduit. Make certain that raceway size and wire quantity, size, and type
are suitable for equipment supplied and is within NEC standards. No wiring other than that directly
associated with the fire alarm and detection systems shall be permitted inside the fire alarm conduits. All
conduit, mounting boxes, junction boxes, panels, detectors, alarm devices, etc. shall be mounted and
fastened with appropriate fittings to insure positive grounding throughout the entire system.

D. Install conductors, and make connections, to water flow switches and valve tamper switches.
E. Loop wires through each device on zone for proper supervision. Tee-taps not permitted. Wiring splices
are to be avoided to the maximum extent possible, if needed, they must be made only in junction boxes.

Transposing or changing wire color coding of the wires shall not be permitted.

F. Provide dust protection for installed and existing (if any) smoke detectors until finish work is completed
and building is ready for occupancy.

G. Protect conductors from cuts, abrasion and other damage during construction.

H. Minimum conductor size shall be 14 AWG unless otherwise specified. Shielded and/or stranded
conductors shall be provided where recommended by manufacturer.

L Do not install ceiling mounted detectors within 3 feet of air discharge grills. Coordinate with other trades
as required.

1. Do not install manual fire alarm boxes close to light switches.

K. Post copy of wire identification list inside fire alarm panel door or other area accessible to fire alarm

service personnel.
L. The control and other panels shall be mounted with sufficient clearance for observation and testing.

M.  All fire alarm junction boxes shall be identified with zone number and red paint for easy identification.
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TESTING AND MAINTENANCE :

A. Final test and inspection shall be held in the presence of the engineer, the owner, and the Utah State Fire
Marshall to their satisfaction. The fire alarm equipment supplier shall conduct the tests. The contractor shall
supply the personnel and equipment necessary to conduct the testing at no additional cost to the owner.

1. Two-way radios, approved type of smoke as recommended by the manufacturer and hair dryer (or
other means to set of heat detectors) and 3 K ohm resistor to test ground fault shall be provided by
electrical contractor or fire alarm system representative.

Each detector shall be tested and each zone shall be opened to test Class A loop and ground fault.
Test operation of trouble annunciation on each circuit.

Perform complete testing of control panel functions.

B

B. At the end of the one year warranty period, provide testing and maintenance to the satisfaction of the AHJ.
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3.3 IDENTIFICATION:

A. All fire detection devices shall be marked in nominal %" high letters with the zone and device number
(for example 1-20, indicates zone 1, device number 20).

END OF SECTION 16721
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