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Current copies of the following documents are hereby made part of these contract documents by reference
These documents are available on the DFCM web site at http://dfcm.utah.gov/StdDocs/index.html “Reference
Documents 1 6. Supplemental General Conditions” or are available upon request from DFCM:

DFCM Supplemental General Conditions dated July 1, 2009 *
DFCM Supplemental General Conditions dated July 15, 2008

DFCM General Conditions dated May 25, 2005

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

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

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

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

STEAM AND CONDENSATE PIPING REPLACEMENT - PRICE DISTRICT FACILITY
UTAH DEPARTMENT OF TRANSPORTATION - PRICE, UTAH
DFECM PROJECT NO: 09095900

Bids will be in accordance with the Contract Documents that will be available at 3:00 PM on
Thursday, July 16, 2009, and distributed in electronic format only on CDs from DFCM, 4110 State
Office Building, Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov. For
questions regarding this project, please contact Craig Wessman, P.E., DFCM, at 801 673 2107. No
others are to be contacted regarding this bidding process. The construction estimate for this project is
$162,000.

A mandatory pre-bid meeting will be held at 10:00 AM on Wednesday, July 22, 2009 at the UDOT
Price Facility, 940 South Carbon Avenue, Price, Utah. All bidders wishing to bid on this project are
required to attend this meeting.

Bids will be received until the hour of 3:00 PM on Monday, August 3, 2009 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

Replacement of the existing steam and condensate direct buried piping system on the facility with new
pipes and insulation. The piping is direct buried piping and extends from the boiler plant to three
separate building at this facility. Piping is welded steel pipe with poured in place insulation.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

PROJECT SCHEDULE

PROJECT NAME:

STEAM AND CONDENSATE PIPING REPLACMENT
PRICE DISTRICT FACILITY
UTAH DEPARTMENT OF TRANSPORTATION - PRICE, UTAH

DFCM PROJECT NO. 09095900
Event Day Date Time Place

Bidding Documents Thursday July 16, 2009 3:00 PM DFCM

Available 4110 State Office Bldg
SLC, UT and the DFCM
web site *

Mandatory Pre-bid Site Wednesday July 22, 2009 10:00 AM | UDOT Price Facility

Meeting 940 South Carbon Ave.
Price, UT

Last Day to Submit Monday July 27, 2009 4.00 PM Craig Wessman - DFCM

Questions E-mail-
cwessman@utah.gov
Fax 801-538-3267

Addendum Deadline Wednesday July 29, 2009 4.00 PM DFCM web site *

(exception for bid delays)

Prime Contractors Turn Monday August 3, 2009 3:00 PM DFCM

In Bid and Bid Bond 4110 State Office Bldg
SLC, UT

Sub-contractor List Due Tuesday August 4, 2009 3:00 PM DFCM
4110 State Office Bldg
SLC, UT
Fax 801-538-3677

Substantial Completion Wednesday | September 30, 2009

Date

* NOTE: DFCM’s web site address is http://dfcm.utah.qgov
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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 STEAM AND CONDENSATE PIPING REPLACEMENT
PRICE DISTRICT FACILITY - UTAH DEPARTMENT OF TRANSPORTATION - PRICE, UTAH
DECM PROJECT NO. 09095900 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 September 30, 2009 should I/we be the
successful bidder, and agree to pay liquidated damages in the amount of $125.00 per day for each day after
expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance and Payment
bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the
contract.
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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.

A bid bond properly signed by a qualified surety, as indicated on the DFCM Bid Bond form provided
along with this Instruction to Bidders, in the amount of 5% of the bid, shall accompany the bid
submission to DFCM. THIS BID BOND MUST BE ON THE DFCM BID BOND FORM
PROVIDED WITH THIS INSTRUCTION TO BIDDERS IN ORDER TO BE CONSIDERED AN
ACCEPTABLE BID unless only one bid is received by DFCM, or the failure to comply with the bid
bond requirements is determined by the Director of DFCM to be nonsubstantial based on the
following:

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

(b) the contractor provides a bid bond properly signed by a qualified surety and on the required
DFCM Bid Bond form by the close of business of the next succeeding business day after the
DFCM notifies the bidder of the defective bid bond.

3. Contract and Bond

The Contractor's Agreement will be in the form found in the specifications. The Contract Time will be
as indicated in the bid. The successful bidder, simultaneously with the execution of the Contract
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the procurement documents. The performance and payment
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured
from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for subcontractors will be specified in the Supplementary General Conditions.

DFCM FORM 1b 070109 8



INSTRUCTIONS TO BIDDERS
PAGE NO. 2

4, Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”,
which are included as part of these Contract Documents. The Subcontractors List shall be delivered to
DFCM or faxed to DFCM at 801-538-3677 within 24 hours of the bid opening. Requirements for
listing additional subcontractors will be listed in the Contract Documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements
for the listing and changing of subcontractors. Any contractor who is found to not be in compliance
with these requirements is subject to a debarment hearing and may be debarred from consideration for
award of contracts for a period of up to three years.

5. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project
Manager a request for an interpretation thereof. The person or entity submitting the request will be
responsible for its prompt delivery. Any interpretation of the proposed documents will be made only
by addenda posted on DFCM’s web site at http://dfcm.utah.gov. Neither the DFCM nor A/E will be
responsible for any other explanations or interpretations of the proposed documents. A/E shall be
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project.

6. Addenda

Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid
form. Failure to acknowledge addenda may result in disqualification from bidding.

7. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder,
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference
Laws in U.C.A. Title 63, Chapter 56. DFCM reserves the right to waive any technicalities or
formalities in any bid or in the bidding. Alternates will be accepted on a prioritized basis with
Alternate 1 being highest priority, Alternate 2 having second priority, etc.

8. DFCM Contractor Performance Rating

As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating”
form. The ratings issued on this project will not affect this project but may affect the award on future
projects.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 3

9. Licensure

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

10. Permits

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

11. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

12. Time is of the Essence

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

13. Withdrawal of Bids

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

14. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the
standards set forth in the drawings and specifications and are compatible with the intent and purpose of
the design, subject to the written approval of the A/E. Such written approval must occur prior to the
deadline established for the last scheduled addenda to be issued. The A/E’s written approval will be in
an issued addendum. If the descriptive material is not restrictive, the products of other manufacturers
specified will be accepted without prior approval provided they are compatible with the intent and
purpose of the design as determined by the A/E.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 4

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

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

16. Debarment

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

DFCM FORM 1b 070109 11



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. 1f 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 and Supplemental General
Conditions dated July 15, 2008 and July 1, 2009 (“also referred to as General Conditions™) on file at the
office of DFCM and available on the DFCM website, are hereby incorporated by reference as part of
this Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00),
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100%
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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
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safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. 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 Lynn A. Hinrichs Date
DFCM Administrative Services Director Assistant Director Construction Management
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
July 1, 2009
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
, a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of

DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

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

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

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

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF )
) ss.
COUNTY OF )
On this day of , 20___, personally appeared before me , whose

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

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
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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UDOT Steam and Condensate July 2009
Replacement
DFCM #09095900

SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

Work covered by the Contract Documents.
Owner's occupancy requirements.

Work restrictions.
Specification formats and conventions.

PwpbrE

WORK COVERED BY CONTRACT DOCUMENTS

Project Identification: Remove and replace the existing underground steam and

condensate piping from the boiler plant to the warehouse and lab buildings. Relocate

or replace water piping if required or existing water pipe is in the way.

1. Project Location: Highway 10 - UDOT Price, Utah.

Owner: Utah Department of Transportation.

1. Owner's Representative: DFCM - Craig Wessman - Project Manager.

Architect: WHW Engineering 8619 S Sandy Parkway #101 Sandy UT 84070.

The Work consists of the following:

1. The Work includes: Removing and replacing the existing underground steam and
condensate piping serving the boiler plant, warehouse and lab buildings.

2. New underground water piping shall be provided where needed.

USE OF PREMISES

General: Contractor shall have limited use of premises for construction operations as

indicated in project documents. Coordinate with UDOT for maintaining access to the

buildings on site.

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

SUMMARY 01100-1
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1.6

1.7

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

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

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

Use of Existing Buildings: Repair damage caused by construction operations. Protect
buildings and their occupants during construction period.

OWNER'S OCCUPANCY REQUIREMENTS

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

1. Maintain access to existing buildings by steel plates or approved covers over
trenches. Do not close or obstruct site entrance without written permission from
Owner and authorities having jurisdiction.

2. Provide not less than 72 hours' notice to Owner of activities that will affect
Owner's operations.

WORK RESTRICTIONS

On-Site Work Hours: Work shall be generally performed inside the UDOT fenced area
during normal business working hours of 8:00 a.m. to 5:00 p.m., Monday through
Thursday, except otherwise indicated. Contractor may coordinate with UDOT for
different hours.

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

1. Notify Owner not less than 72 hours in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner's written permission.

SPECIFICATION FORMATS AND CONVENTIONS

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

1. Section Identification: The Specifications use Section numbers and titles to help
cross-referencing in the Contract Documents. Sections in the Project Manual are

SUMMARY 01100-2
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in numeric sequence; however, the sequence is incomplete because all available
Section numbers are not used. Consult the table of contents at the beginning of
the Project Manual to determine numbers and names of Sections in the Contract
Documents.

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

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

1.

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

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

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

1.8 MISCELLANEOUS PROVISIONS

A. Not Used

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100

SUMMARY
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SECTION 01230 - ALTERNATES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for alternates.

DEFINITIONS

Alternate: An amount proposed by bidders and stated on the Bid Form for certain work
defined in the Bidding Requirements that may be added to or deducted from the Base
Bid amount if Owner decides to accept a corresponding change either in the amount of
construction to be completed or in the products, materials, equipment, systems, or
installation methods described in the Contract Documents.

1. The cost for alternate No. 1 is the net addition to the Contract Sum to incorporate
alternate No. 1 into the Work. No other adjustments are made to the Contract
Sum.

PROCEDURES

Coordination: Modify or adjust affected adjacent work as necessary to completely
integrate work of alternate No. 1 into Project.

1. Include as part of alternate No. 1 all, miscellaneous devices, accessory objects,
and similar items incidental to or required for a complete installation whether or
not indicated as part of alternate No. 1.

Execute alternate No. 1 if accepted, under the same conditions as other work of the
Contract.

Schedule: A Schedule of Alternate No. 1 is included at the end of this Section.
Specification Sections referenced in schedule contain requirements for materials
necessary to achieve the work described under alternate No. 1.

ALTERNATES 01230-1
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A.  Alternate No. One (1).

1. Remove and replace the existing underground culinary water piping from the
existing water meter to the site and including the new connections to the lab
building, warehouse building and boiler plant. Water line branch to the office
building is new and shall remain.

END OF SECTION 01230
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes requirements for temporary water facilities and security during
construction.

Related Sections include the following:

1. Division 1 Section "Summary" for limitations on utility interruptions and other
work restrictions.

QUALITY ASSURANCE

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect

the temporary water system before use.

PROJECT CONDITIONS

Temporary Use of water service: Installer shall assume responsibility for operation,
maintenance, and protection of water service during its use.

PART 2 - EXECUTION

2.1

2.2

INSTALLATION, GENERAL
Locate water service as required by progress of the Work.

Do not remove water service until all replacement of water service is completed.

TEMPORARY UTILITY INSTALLATION

General: Install temporary water service by connect to existing service.

TEMPORARY FACILITIES AND CONTROLS 01500-1
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2.3

2.4

1.  Arrange with Owner, and existing users for time when service can be interrupted,
if necessary, to make connections for temporary services.

Water Service: Install temporary water service in sizes and pressures adequate for the
existing buildings or building.

Water Service: Use of Owner's existing water service facilities will be permitted, as
long as it does not interfere with construction.

PROTECTION FACILITIES INSTALLATION

Environmental Protection: Provide protection, operate temporary facilities, and
conduct construction in ways and by methods that comply with environmental
regulations and that minimize possible air, waterway, and subsoil contamination or
pollution or other undesirable effects.

Stormwater Control: Provide barriers in and around trench excavation to prevent
flooding by runoff of stormwater from heavy rains.

Barricades and Warning Signs: Comply with requirements of authorities having
jurisdiction for providing adequate barricades, including warning signs for open
trenches.

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste
and abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.

Termination and Removal: Remove each temporary facility when need for its service
has ended, when it has been replaced by authorized use of a permanent facility, or no
later than Substantial Completion. Complete or, if necessary, restore permanent
construction that may have been delayed because of interference with temporary
facility. Repair damaged Work, clean exposed surfaces, and replace construction that
cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of
Contractor.

2. Remove temporary steel plates, water service etc. Remove materials
contaminated with road oil, asphalt and other petrochemical compounds.

3. Comply with final cleaning requirements specified in Division 1 Section "Closeout
Procedures."

END OF SECTION 01500
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes procedural requirements for cutting and patching of existing
foundations concrete walls and asphalt.

Related Sections include the following:

1. Division 1 Section "Selective Demolition”.

2. Divisions 2 through 16 Sections for specific requirements and limitations
applicable to cutting and patching individual parts of the Work.

DEFINITIONS

Cutting: Removal of in-place construction necessary to permit installation or

performance of other Work. In this project the cutting of asphalt is required and could

also include some concrete cutting.

Patching: Fitting and repair work required to restore surfaces to original conditions

after installation of other Work.

QUALITY ASSURANCE

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

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and
patching are to be performed.
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3.2

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

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

PERFORMANCE

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

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

Cutting: Cut in-place construction by sawing, drilling and similar operations, including
excavation, using methods least likely to damage elements retained or adjoining
surfaces.

1. Cut holes and slots as small as possible, neatly to size required, and with
minimum disturbance of adjacent surfaces. Temporarily cover openings when
not in use.

2. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-
core drill.

3. Excavating and Backfilling: Comply with requirements in applicable Division 2
Sections where required by cutting and patching operations.

4, Proceed with patching after construction operations requiring cutting are
complete.

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

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

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

END OF SECTION 01731

CUTTING AND PATCHING 01731-2



UDOT Steam and Condensate July 2009
Replacement
DFCM #09095900

SECTION 01732 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Demolition and removal of existing steam and condensate piping.

Demolition and removal of selected site elements. Asphalt, concrete and soil.
Demolition and removal of existing underground water piping if required.
Removal of existing piping inside boiler plant, warehouse and lab buildings in
order to facilitate new piping connections.

PonhPE

Related Sections include the following:

1. Division 1 Section "Summary" for use of premises, and phasing, and Owner-
occupancy requirements.

2. Division 1 Section "Temporary Facilities “.

3. Division 1 Section "Cutting and Patching" for cutting and patching procedures.

DEFINITIONS

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

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

MATERIALS OWNERSHIP

Historic items, relics, and similar objects and other items of interest or value to Owner
that may be encountered during selective demolition remain Owner's property.
Carefully remove and salvage each item or object in a manner to prevent damage and
deliver promptly to Owner.
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A.

1.6

1.7

SUBMITTALS

Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work.
2. Interruption of utility services. Indicate how long utility services will be
interrupted.

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

4. Coordination of Owner's continuing occupancy of existing buildings.

5 Means of protection for items to remain and items in path of new excavation and
new piping installation.

Predemolition Photographs or Videotapes: Show existing conditions of adjoining
construction and site improvements, including finish surfaces that might be
misconstrued as damage caused by selective demolition operations.
Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill
facility licensed to accept hazardous wastes, if any are encountered.

QUALITY ASSURANCE

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

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

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

PROJECT CONDITIONS

Owner will occupy buildings immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.

1. Comply with requirements specified in Division 1 Section "Summary."

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

Notify Engineer of discrepancies between existing conditions and Drawings before
proceeding with selective demalition.

Hazardous Materials: It is not expected that hazardous materials will be encountered
in the Work.

1. Hazardous materials if encountered during demolition, will be removed by Owner
before start of the Work.
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2. If materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify Engineer and Owner. Owner will remove hazardous
materials under a separate contract.

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

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

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

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify that utilities have been disconnected and capped.

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

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

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

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A.  Existing Services/Systems: Maintain services/systems indicated to remain and protect
them against damage during selective demolition operations.

1. Comply with requirements for existing services/systems interruptions specified in
Division 1 Section "Summary."

B. Service/System Requirements: Locate, identify, disconnect, and seal or cap off
indicated utility services and mechanical/electrical systems serving areas to be
selectively demolished.

1. If services/systems are required to be removed, relocated, or abandoned, before
proceeding with selective demolition provide temporary services/systems that
bypass area of selective demolition and that maintain continuity of
services/systems to the other buildings.
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3.3

A.

3.4

3.5

PREPARATION

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

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

1. Provide protection to ensure safe passage of people around selective demolition
and excavation.

Temporary Shoring: Provide and maintain shoring and bracing as required to preserve
stability and prevent movement, settlement, or collapse of trench excavation.

SELECTIVE DEMOLITION, GENERAL

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

1. Neatly cut asphalt and holes in concrete if required, plumb, square, and true to
dimensions required. Use cutting methods least likely to damage contruction to
remain or adjoining construction.

Removed and Salvaged Items:

1. Clean salvaged items.

2. Transport items to Owner's storage area on-site.

3. Protect items from damage during transport and storage.

Existing Items to Remain: Protect construction indicated to remain against damage

and soiling during selective demolition.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials that can be recycled or otherwise indicated to

remain Owner's property, remove demolished materials from Project site and legally

dispose of them in an EPA-approved landfill.

1. Do not allow demolished materials to accumulate on-site.

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

Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off Owner's property and legally dispose of
them.
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3.6 CLEANING
A. Clean site improvements of dirt and debris caused by selective demolition operations.
Return adjacent areas to condition existing before selective demolition operations
began.
3.7 SELECTIVE DEMOLITION SCHEDULE
A. Existing ltems to Be Removed: Existing underground steam and condensate piping,
asphalt where noted, fill material and piping for new piping connections in the boiler
plant, warehouse and lab buildings.
B.  Water piping where required or needed.

C. Existing ltems to Be Removed: Piping insulation in the boiler plant, warehouse and lab
buildings as indicated on the drawings.

D. Existing Iltems to Remain: All underground power, telephone water and sewer piping.

END OF SECTION 01732
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SECTION 01770 - CLOSEQOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

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

1.
2.
3.

Inspection procedures.
Warranties.
Final cleaning.

B. Related Sections include the following:

1.

2.

3.

Division 15 Section "Project Record Documents" for submitting Record Drawings,
Record Specifications, and Record Product Data.

Division 15 Section "Operation and Maintenance Data" for operation and
maintenance manual requirements.

Divisions 2 through 15 Sections for specific closeout and special cleaning
requirements for the Work in those Sections.

1.3 SUBSTANTIAL COMPLETION

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

1.

pwn

©O~NOO

©

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

Advise Owner of pending insurance changeover requirements.

Submit specific warranties and similar documents.

Prepare and submit Project Record Documents, operation and maintenance
manuals etc.

Deliver extra materials, and similar items to location designated by Owner.
Complete startup testing of steam and condensate systems.

Submit piping test records.

Terminate and remove temporary facilities from Project site, along with
construction tools, and similar elements.

Complete final cleaning requirements.
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10. Touch up and otherwise repair and restore marred exposed finishes asphalt and
concrete to eliminate visual defects.

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

1. The DFCM inspectors must also be notified by contractor for piping pressure
tests, soils testing, asphalt testing and final approval of completed project.
Contractor shall be given the name of the inspector during the pre-construction
meeting.

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

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

FINAL COMPLETION

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

1.  Submit a final Application for Payment according to General Conditions.

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

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

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

WARRANTIES

Submittal Time: Submit written warranties at final inspection.

Organize warranty documents into an orderly sequence and include in the operation
and maintenance manual.
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PART 2 - PRODUCTS

2.1

A.

MATERIALS

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

PART 3 - EXECUTION

3.1

FINAL CLEANING

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

Cleaning: Employ experienced workers for final cleaning.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for the entire Project.

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

b. Sweep asphalt areas broom clean. Remove petrochemical spills, stains,
and other foreign deposits.

C. Remove tools, construction equipment, machinery, and surplus material
from Project site.

d. Leave Project area clean and ready for normal usage.

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

END OF SECTION 01770
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SECTION 02080 - PIPED UTILITIES - BASIC MATERIALS AND METHODS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

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 for underground water piping if required:

1. Piping joining materials.

2. Transition fittings.

3. Piped utility demolition.

4, Piping system common requirements.
DEFINITIONS

Exposed Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions.

Concealed Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants but subject to outdoor ambient
temperatures.

PVC: Polyvinyl chloride plastic.

SUBMITTALS

Welding certificates.

DELIVERY, STORAGE, AND HANDLING

Deliver pipes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt,
debris, and moisture.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and
bending.
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1.6 COORDINATION

A.  Coordinate installation of required supporting devices.

PART 2 - PRODUCTS

2.1 PIPING JOINING MATERIALS
A.  Solvent Cements for Joining Plastic Piping:

1. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

2.2 TRANSITION FITTINGS

A. Transition Fittings, General: Same size as, and with pressure rating at least equal to
and with ends compatible with, piping to be joined.

B. AWWA Transition Couplings NPS 2 and Larger:

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

Cascade Waterworks Mfg. Co.
Dresser, Inc.; DMD Div.

JCM Industries.

Smith-Blair, Inc.

Viking Johnson.

Prior approved equal.

~eoo0op

2. Description: AWWA C219, metal sleeve-type coupling for underground pressure
piping.

C. Plastic-to-Metal Transition Fittings:

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

a. Spears Manufacturing Co.
b. Prior approved equal.

2. Description: PVC one-piece fitting with manufacturer's Schedule 80 equivalent

dimensions; one end with threaded brass insert, and one solvent-cement-joint or
threaded end.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

PIPED UTILITY DEMOLITION

Refer to Division 1 Sections "Cutting and Patching" and "Selective Demolition™ for
general demolition requirements and procedures.

Disconnect, demolish, and remove piped utility systems, equipment, and components
indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

If pipe, insulation, or equipment to remain is damaged in appearance or is
unserviceable, remove damaged or unserviceable portions and replace with new
products of equal capacity and quality.

PIPING INSTALLATION

Install piping according to the following requirements and Division 2 Sections
specifying piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
water piping. Install piping as indicated unless deviations to layout are approved.

Install piping at right angles and parallel to buildings. Diagonal runs are prohibited
unless specifically indicated otherwise.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system
operating pressure.

Sleeves are not required for core-drilled holes.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 2 Sections
specifying piping systems.

Remove scale, dirt, and debris from inside and outside of pipe and fittings before
assembly.
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C. Plastic Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and
fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and
solvent cements.

2. PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC
socket fittings according to ASTM D 2672. Join other-than-schedule-number
PVC pipe and socket fittings according to ASTM D 2855.

D. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

END OF SECTION 02080
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SECTION 02260 - EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS

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

SUMMARY
Section includes temporary support and protection during excavation and backfill.
This Section will only be used if unforeseen conditions with existing soils are found.

Related Sections:

1. Division 1 Section "Temporary Facilities and Controls" for temporary utilities and
support facilities, if required

2. Division 2 Section "Earthwork”.

PERFORMANCE REQUIREMENTS

Furnish and maintain excavation support and protection system capable of supporting
excavation sidewalls if required by unknown conditions.

1. Prevent surface water from entering excavations by grading, dikes, or other
means.

2. Install excavation support and protection, if required, without damaging existing
buildings, structures, and site improvements adjacent to excavation.

3. Monitor settlements and movements.

PROJECT CONDITIONS

Interruption of Existing Utilities: Do not interrupt any utility serving the existing
buildings in this area occupied by Owner or others unless permitted under the following
conditions and then only after arranging to provide temporary utility according to
requirements indicated:

1. Notify Owner no fewer than 72 hours in advance of proposed interruption of
utility.
2. Do not proceed with interruption of utility without Owner's permission.

Survey Work: Engage a qualified land surveyor or Contractor's own qualified surveyor
to survey adjacent existing buildings, structures, and site improvements; establish
exact elevations at fixed points to act as benchmarks. Clearly identify benchmarks and
record existing elevations.
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1. During installation of excavation support and protection systems, regularly
resurvey benchmarks, maintaining an accurate log of surveyed elevations and
positions for comparison with original elevations and positions. Promptly notify
Engineer if changes in elevations or positions occur or if cracks, sags, or other
damage is evident in adjacent construction.

PART 2 - PRODUCTS

2.1

MATERIALS
General: Provide materials that are either new or in serviceable condition.
Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and
strength required for application.

PART 3 - EXECUTION

3.1

PREPARATION

Protect structures, utilities, asphalt pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards that
could develop during excavation support and protection system operations.

1.  Shore, support, and protect utilities encountered.

Install excavation support and protection systems, if required, to ensure minimum
interference with adjacent occupied and used facilities.

1. Provide alternate routes around closed or obstructed traffic ways if required by
authorities having jurisdiction.

Locate excavation support and protection systems clear of permanent construction so
that forming and finishing of concrete surfaces are not impeded.

Monitor excavation support and protection systems daily during excavation progress
and for as long as excavation remains open. Promptly correct bulges, breakage, or
other evidence of movement to ensure that excavation support and protection systems
remain stable.

Promptly repair damages to adjacent facilities caused by installing excavation support
and protection systems.
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3.2 BRACING

A. Bracing: Locate bracing to clear permanent work. If necessary to move brace, install
new bracing before removing original brace.

1. Do not place bracing where it will be cast into or included in permanent
excavation.

2. Maintain bracing until permanent construction is completed and piping and
supports installed.

3.3 REMOVAL AND REPAIRS

A. Remove excavation support and protection systems, if used, when construction has
progressed sufficiently to support excavation and bear soil and hydrostatic pressures.
Remove in stages to avoid disturbing new concrete, piping existing asphalt pavements
and facilities.

1. Remove excavation support and protection systems to a minimum depth of 48
inches below overlaying construction and abandon remainder.

2. Fill voids immediately with approved backfill compacted to density specified in
Division 2 Section "Earthwork."

3. Repair or replace, as approved by Engineer, adjacent work damaged or
displaced by removing excavation support and protection systems.

END OF SECTION 02260
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SECTION 02300 - EARTHWORK

PART 1 - GENERAL

1.1

1.2

1.3

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. Subbase and base course for asphalt paving.

2. Excavating and backfilling for utility trenches.

3. Excavating and backfilling trenches for buried utility structures i.e. anchors,
guides, expansion loops and supports. See details on drawings.

Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls” for temporary controls,
utilities, and support facilities.

2. Division 2 Section "Excavation Support and Protection" for shoring, bracing, and
sheet piling of excavations.

3. Divisions 2 and 15 Sections for installing underground steam and condensate
piping and structures noted in A-3 above.

DEFINITIONS

Backfill: Soil material used to fill an excavation.

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including
haunches to support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Course placed between the subbase course and hot-mix asphalt
paving.

Bedding Course: Course placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.

Excavation: Removal of material encountered above subgrade elevations and to lines
and dimensions required for the trench and gilsulate..

1. Authorized Additional Excavation: Excavation below subgrade elevations or
beyond indicated lines and dimensions as directed by Engineer. Authorized
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1.4

additional excavation and replacement material will be paid for according to
Contract provisions for changes in the Work.

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in
length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions without direction by Engineer. Unauthorized
excavation, as well as remedial work directed by Engineer, shall be without
additional compensation.

Fill: Soil materials used to raise existing grades.
Structures: Concrete supports for anchors piping, guides, etc.

Subbase Course: Course placed between the subgrade and the base course for hot-
mix asphalt pavement.

Subgrade: Surface or elevation remaining after completing excavation.

Utilities: On-site underground pipes, conduits and cables, as well as underground
services within buildings.

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted in writing by Engineer and then only after arranging to provide
temporary utility services according to requirements indicated.

1. Notify Engineer and Owner not less than 72 hours in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Engineer and Owners
permission.

Demolish and completely remove from site existing underground utilities indicated to
be removed.

PART 2 - PRODUCTS

2.1

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are
not available from excavations.

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP,
and SM AASHTO M 145 Soil Classification Groups A-1, A-2-4, A-2-5, and A-3, or a
combination of these groups; free of rock or gravel larger than 2 inches in any
dimension. Debris, waste, frozen materials, vegetation, and other deleterious matter
are not allowed.
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C.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH,
and PT according to ASTM D 2487 A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to
AASHTO M 145, or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent
of optimum moisture content at time of compaction.

Subbase Material: Naturally graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a
1-1/2-inch sieve and not more than 12 percent passing a No. 200 sieve.

Base Course: Naturally graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-
inch sieve and not more than 8 percent passing a No. 200 sieve.

Engineered Fill: Naturally graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-
inch sieve and not more than 12 percent passing a No. 200 sieve.

Bedding Course: Naturally graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
sieve and not more than 8 percent passing a No. 200 sieve.

Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.

PART 3 - EXECUTION

3.1

3.2

PREPARATION

Protect structures, utilities, adjacent asphalt and other facilities that are to remain, from
damage caused by settlement, lateral movement, undermining, washout, and other
hazards created by earthwork operations.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character
of surface and subsurface conditions encountered. Unclassified excavated materials
may include rock, soil materials, and obstructions. No changes in the Contract Sum or
the Contract Time will be authorized for rock excavation or removal of obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil
materials and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent
construction without exceeding the dimensions shown on the drawings an as
noted below:

a. 24 inches outside of concrete forms.
b. 6 inches outside of minimum required dimensions of concrete cast against
grade.
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3.3

3.4

3.5

3.6

C. 6 inches beneath pipe in trenches.

3. Earth excavation includes excavating aspalt and obstructions visible on surface;
underground utilities, and other items indicated to be removed; together with soil,
boulders, and other materials not classified as rock or unauthorized excavation.

4, Rock excavation includes removal and disposal of rock. Remove rock to lines
and subgrade elevations indicated to permit installation of permanent
construction and piping:

EXCAVATION FOR STRUCTURES

Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1

inch. If applicable, extend excavations a sufficient distance from structures for placing

and removing concrete formwork, for installing services and other construction, and for
inspections.

1. Excavation for Underground pipe supports, anchors, guides, etc: Excavate to
elevations and dimensions indicated within a tolerance of plus or minus 1 inch.
Do not disturb bottom of excavations intended as bearing surfaces.

EXCAVATION FOR PAVEMENTS

Excavate surfaces under asphalt pavements to indicated lines, cross sections,

elevations, and subgrades.

EXCAVATION FOR UTILITY TRENCHES

Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe
below frost line.

Excavate trenches to uniform widths to provide the following clearance on each side of
pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches
higher than top of pipe or conduit, unless otherwise indicated.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and
support of pipes see drawings. Remove projecting stones and sharp objects along
trench subgrade.

SUBGRADE INSPECTION

Notify Engineer when excavations have reached required subgrade.

If Engineer determines that unsatisfactory soil is present, continue excavation and
replace with compacted backfill or fill material as directed.
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C.

3.7

3.8

3.9

Authorized additional excavation and replacement material will be paid for according to
Contract provisions for changes in the Work.

Reconstruct subgrades damaged by rain, accumulated water, or construction activities,
as directed by Engineer, without additional compensation.

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without
intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to
prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip
line of remaining trees or buildings.

BACKFILL

Place and compact backfill in excavations promptly, but not before completing the
following:

Construction below finish grade.

Surveying locations of underground utilities for Record Documents.

Testing and inspecting underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported
walls.

NoosrwbhE

Place backfill on subgrades free of mud.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud as detailed on the drawings.

Place and compact bedding course on trench bottoms and where indicated.

Provide, concrete-base slab support for piping as detailed on the drawings. After
installing and testing, completely encase piping or conduit in a minimum of 4 inches of

concrete before backfilling or placing roadway subbase.

Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch
in any dimension, to a height of 12 inches over the utility pipe insulation.

Controlled Low-Strength Material:  Place initial backfill of controlled low-strength
material to a height of 12 inches over the utility pipe insulation.

Backfill voids with satisfactory soil while installing and removing shoring and bracing.
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G.

H.

3.10

3.11

3.12

3.13

Place and compact final backfill of satisfactory soil to final subgrade elevation.
Controlled Low-Strength Material: Place final backfill of controlled low-strength
material to final subgrade elevation.

SOIL FILL

Place and compact fill material in layers to required elevations as follows:

1. Under walks and pavements, use satisfactory soil material.

Place soil fill on subgrades free of mud.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer
before compaction to within 2 percent of optimum moisture content.

1. Do not place backfill or fill soil material on surfaces that are muddy.

COMPACTION OF SOIL BACKFILLS AND FILLS

Place backfill and fill soil materials in layers not more than 4 inches in loose depth for
material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required
elevations, and uniformly along the full length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit
weight according to ASTM D 698 ASTM D 1557:

1. For utility trenches, compact each layer of initial and final backfill soil material at
95 percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes.

Comply with compaction requirements and grade to cross sections, lines, and

elevations indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.

2. Cut out soft spots, fill low spots, and trim high spots to comply with required

surface tolerances.

Site Grading: Slope grades to direct water away from buildings and to prevent
ponding. Finish subgrades to required elevations within the following tolerances:

1. Pavements: Plus or minus 1/2 inch.
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3.14

A.

B.

3.15

3.16

SUBBASE AND BASE COURSES
Place subbase and base course on subgrades free of mud.
On prepared subgrade, place subbase and base course under asphalt:

1. Place base course material over subbase course under hot-mix asphalt
pavement.

2. Place subbase and base course 6 inches or less in compacted thickness in a
single layer.

3. Place subbase and base course that exceeds 6 inches in compacted thickness in
layers of equal thickness, with no compacted layer more than 6 inches thick or
less than 3 inches thick.

4. Compact subbase and base course at optimum moisture content to required
grades, lines, cross sections, and thickness to not less than 95 percent of
maximum dry unit weight according to ASTM D 698 and ASTM D 1557.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent geotechnical engineering
testing agency to perform field quality-control testing.

Allow testing agency to inspect and test subgrades and each fill or backfill layer.
Proceed with subsequent earthwork only after test results for previously completed
work comply with requirements.

Testing agency will test compaction of soils in place according to ASTM D 1556,
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable. Tests will be
performed at the following locations and frequencies:

1.  Trench Backfill: At each compacted initial and final backfill layer, at least 1 test
for each 100 feet or less of trench length, but no fewer than 2 tests.

When testing agency reports that subgrades, fills, or backfills have not achieved
degree of compaction specified, scarify and moisten or aerate, or remove and replace
soil to depth required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep
free of trash and debiris.

Repair and reestablish grades to specified tolerances where completed or partially
completed surfaces become eroded, rutted, settled, or where they lose compaction due
to subsequent construction operations or weather conditions.

Where settling occurs before Project correction period elapses, remove finished
surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
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1. Restore appearance, quality, and condition of finished surfacing to match
adjacent work, and eliminate evidence of restoration to greatest extent possible.

3.17 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory
soil, trash, and debris, and legally dispose of it off Owner's property.

B. Disposal: Remove waste material, including unsatisfactory soil, trash, and debris, and

legally dispose of it off Owner's property.

END OF SECTION 02300
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SECTION 02510 - WATER DISTRIBUTION

This Section uses the term "Architect.” Change this term to match that used to identify the design
professional as defined in the General and Supplementary Conditions.

PART 1 - GENERAL

11 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 water-distribution piping and related components outside the
building for water service piping that may be damaged or relocated during construction.

1.3 DEFINITIONS

A. EPDM: Ethylene propylene diene terpolymer rubber.

B. PVC: Polyvinyl chloride plastic.

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

B.  Field quality-control test reports.

15 QUALITY ASSURANCE
A. Regulatory Requirements:

1. Comply with standards of authorities having jurisdiction for potable-water-service
piping, including materials, installation, testing, and disinfection.

B.  Piping materials shall bear label, stamp, or other markings of specified testing agency.

C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water
piping.

D. NSF Compliance:

1. Comply with NSF 14 for plastic potable-water-service piping.
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1.6

1.7

2. Comply with NSF 61 for materials for water-service piping and specialties for
domestic water.

DELIVERY, STORAGE, AND HANDLING

Deliver piping with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt,
debris, and moisture.

Protect stored piping from moisture and dirt. Elevate above grade.

Store plastic piping protected from direct sunlight. Support to prevent sagging and
bending.

PROJECT CONDITIONS

Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities
occupied by Owner unless permitted under the following conditions and then only after
arranging to provide temporary water-distribution service according to requirements
indicated:

1. Notify Engineer and Owner no fewer than 72 hours in advance of proposed
interruption of service.

2. Do not proceed with interruption of water-distribution service without Engineer’s
and Owners permission.

PART 2 - PRODUCTS

2.1

2.2

PVC PIPE AND FITTINGS

PVC, Schedule 80 Pipe: ASTM D 1785.

1. PVC, Schedule 80 Socket Fittings: ASTM D 2467.

2. PVC, Schedule 80 Threaded Fittings: ASTM D 2464.
JOINING MATERIALS

Refer to Division 2 Section "Piped Utilities - Basic Materials and Methods" for
commonly used joining materials.

Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by
piping system manufacturer, unless otherwise indicated.
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2.3 PIPING SPECIALTIES

A. Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating
at least equal to and ends compatible with, piping to be joined.

B.  Tubular-Sleeve Pipe Couplings:

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

Cascade Waterworks Manufacturing.
Dresser, Inc.; Dresser Piping Specialties.
JCM Industries.

Smith-Blair, Inc.

Viking Johnson.

Prior approved equal.

~poooTw

2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with
center sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes
as piping to be joined.

Standard: AWWA C2109.

Center-Sleeve Material: Ductile iron.

Gasket Material: Natural or synthetic rubber.

Pressure Rating: 150 psig minimum.

Metal Component Finish: Corrosion-resistant coating or material.

®oo o

PART 3 - EXECUTION

3.1 EARTHWORK

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

3.2 PIPING APPLICATIONS

A. General: Use pipe, fittings, and joining methods for piping systems according to the
following applications.

B.  Transition couplings and special fittings with pressure ratings at least equal to piping
pressure rating may be used, unless otherwise indicated.

C. Do not use flanges or unions for underground piping.
D. Underground water-service piping NPS 3/4 to NPS 3 shall be the following:

1. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-
cemented joints.

E. Underground water-service piping NPS 4 to NPS 8 shall be the following:
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3.3

A.

3.4

3.5

3.6

3.7

1. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-
cemented joints.

PIPING SYSTEMS - COMMON REQUIREMENTS
See Division 2 Section "Piped Utilities - Basic Materials and Methods" for piping-
system common requirements.

PIPING INSTALLATION
Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
Bury piping with depth of cover over top at least 36 inches, with top at least 12 inches
below level of maximum frost penetration:

JOINT CONSTRUCTION

See Division 2 Section "Piped Utilities - Basic Materials and Methods" for basic piping
joint construction.

Make pipe joints according to the following:

1. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900.
Construct joints with elastomeric seals and lubricant according to ASTM D 2774
or ASTM D 3139 and pipe manufacturer's written instructions.

2. Dissimilar Materials Piping Joints: Use adapters compatible with both piping
materials, with OD, and with system working pressure. Refer to Division 2
Section "Piped Utilities - Basic Materials and Methods" for joining piping of
dissimilar metals.

CONNECTIONS
Piping installation requirements are specified in other Division 2 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

FIELD QUALITY CONTROL

Piping Tests: Conduct piping tests before joints are covered. Fill pipeline 24 hours
before testing and apply test pressure to stabilize system. Use only potable water.

Hydrostatic Tests: Test at not less than one-and-one-half times working pressure for
two hours.

1. Increase pressure in 50-psig increments and inspect each joint between
increments. Hold at test pressure for 1 hour; decrease to 0 psig. Slowly
increase again to test pressure and hold for 1 more hour. Remake leaking joints
with new materials and repeat test until leakage is stopped.
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C. Prepare reports of testing activities.

3.8 CLEANING

A. Clean and disinfect water-distribution piping as follows:

1. Purge new and existing water-distribution piping systems that have been altered,
extended, or repaired before use.

2. Use purging and disinfecting procedure prescribed by authorities having
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use
procedure described in NFPA 24 for flushing of piping. Flush piping system with
clean, potable water until dirty water does not appear at points of outlet.

3. Use purging and disinfecting procedure prescribed by authorities having
jurisdiction or, if method is not prescribed by authorities having jurisdiction, use
procedure described in AWWA C651 or do as follows:

a.

b.

Fill system with water/chlorine solution containing at least 50 ppm of
chlorine; isolate and allow to stand for 24 hours.

Drain system or part of system of previous solution and refill with
water/chlorine solution containing at least 200 ppm of chlorine; isolate and
allow to stand for 3 hours.

After standing time, flush system with clean, potable water until no chlorine
remains in water coming from system.

Submit water samples in sterile bottles to authorities having jurisdiction.
Repeat procedure if biological examination shows evidence of
contamination.

B.  Prepare reports of purging and disinfecting activities.

END OF SECTION 02510
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SECTION 02555 - STEAM DISTRIBUTION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

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 underground steam and condensate distribution piping
system indicated on the drawings.

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing steam piping systems with
the following minimum working-pressure ratings:

1. Steam Piping: 125 psig.

2.  Condensate Piping: 100 psig.
SUBMITTALS

Product Data: For the following:

1. Loose-fill insulation.

Welding certificates.

Manufacturer Certificates: Signed by manufacturers certifying that piping complies with
requirements.

Material Test Reports: For steel piping.
Material Certificates: For steel piping, signed by manufacturers.
Source quality-control test reports.

Field quality-control test reports.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure
Vessel Code: Section IX.
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B.

1.6

1.7

A.

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for
materials, products, and installation.

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others

unless permitted under the following conditions and then only after arranging to provide

temporary utility services according to requirements indicated:

1. Notify Engineer and Owner no fewer than 72 hours in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Engineer's and Owners
permission.

COORDINATION

Coordinate pipe-fitting pressure classes with products specified in related Sections.

PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.
PIPING MATERIALS

Refer to Part 3 "Piping Application" Article for applications of pipes, tubes, fittings, and
joining methods.

Refer to Division 2 Section "Piped Utilities - Basic Materials and Methods" for
commonly used joining materials.

STEEL PIPES AND FITTINGS

Steel Pipe: ASTM A 53/A 53M, Seamless schedule 80, Grade A, with plain ends.

Nipples: ASTM A 733, Sch. 80, seamless, carbon-steel pipe complying with
ASTM A 53/A 53M.

Steel Welding Fittings: ASME B16.9 seamless welded.
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2.4

A.

LOOSE-FILL INSULATION

Granular, Loose-Fill Insulation: Inorganic, nontoxic, nonflammable, sodium potassium
aluminum silicate with calcium carbonate filler. Include chemical treatment that
renders insulation hydrophobic. See section 15255 for insulation specifications.

1. Manufacturers:

a. American Thermal Products, Inc.
b. Prior approved equal.

Thermal Conductivity (k-Value): 0.60 at 175 deg F and 0.65 at 300 deg F.
Application Temperature Range: 35 to 800 deg F.

Dry Density: 40 to 42 Ib/cu. ft..

Strength: 12,000 Ib/sq. ft..

See specifications section 15255.

oukrwN

PART 3 - EXECUTION

3.1

A.

3.2

3.3

EARTHWORK

Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

PIPING APPLICATION

Steam Piping: Schedule 80 steel pipe with steel fittings and welded joints; powder,
loose-fill insulation.

Condensate Piping: Schedule 80 steel pipe with steel welding fittings and welded
joints; powder, loose-fill insulation.

PIPING INSTALLATION

General Locations and Arrangements: Drawings indicate general location and
arrangement of piping. Indicated locations and arrangements were used to size pipe
and calculate friction loss, expansion, and other design considerations. Install piping
as indicated, unless deviations to layout are approved on Coordination Drawings.

Remove any standing water in the bottom of trench.

Bed the pipe on a minimum 6-inch layer of granular fill material with a minimum 6-inch
clearance between the pipes.

Do not insulate piping or backfill piping trench until field quality-control testing has been
completed and results approved.

Install piping at uniform grade as indicated.
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F.

G.

3.4

Install condensate piping at uniform grade of 0.4 percent downward in direction of flow.

Install components with pressure rating equal to or greater than system operating
pressure.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for sleeves and
mechanical sleeve seals through exterior building walls.

Secure anchors with concrete thrust blocks. Concrete is specified in Division 3 "Cast-
in-Place Concrete."

Connect to steam and condensate piping where it passes through the building wall.
Steam and condensate piping inside the building is specified in Division 15 Section
"Steam and Condensate Piping."

LOOSE-FILL INSULATION INSTALLATION

See specifications section 15255.

Do not disturb the bottom of trench, or compact and stabilize it to ensure proper
support.

Remove any standing water in the bottom of trench.

Form insulation trench by excavation or by installing drywall side forms to establish the
required height and width of the insulation.

Support piping with proper pitch, separation, and clearance to backfill or side forms
using temporary supporting devices that can be removed after back filling with
insulation.

Place insulation and backfill after field quality-control testing has been completed and
results approved.

Apply bitumastic coating to carbon-steel anchors and guides. Pour concrete thrust
blocks and anchors. Refer to Division 3 Section "Cast-in-Place Concrete" for concrete
and reinforcement.

Wrap piping at expansion loops and offsets with mineral-wool insulation of thickness
appropriate for calculated expansion amount.

Pour loose-fill insulation to required dimension agitating insulation to eliminate voids
around piping.

Remove temporary hangers and supports.
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K.

3.5

3.6

Cover loose-fill insulation with polyethylene sheet a minimum of 4 mils thick, and empty
loose-fill insulation bags on top.

Manually backfill 6 inches of clean backfill. If mechanical compaction is required
manually backfill to 12 inches before using mechanical-compaction equipment.

JOINT CONSTRUCTION

Refer to Division 2 Section "Piped Utilities - Basic Materials and Methods" for basic
piping joint construction.

FIELD QUALITY CONTROL

Prepare steam and condensate piping for testing according to ASME B31.1 and
ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during

test.

2. Isolate within the boiler plant, warehouse and lab buildings.

3 Install relief valve set at pressure no more than one-third higher than test
pressure.

4, Fill system with temperature water. Where there is risk of freezing, air or a safe,
compatible liquid may be used.

5. Use vents installed at high points to release trapped air while filling system. Use
drip legs installed at low points for complete removal of liquid.

Test steam and condensate piping as follows:

1. Subject steam and condensate piping to hydrostatic test pressure that is not less
than 1.5 times the design pressure.

2.  After hydrostatic test pressure has been applied for 4 hours, examine joints for
leakage. Remake leaking joints using new materials and repeat hydrostatic test
until no leaks exist.

Prepare a written report of testing.

END OF SECTION 02555
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SECTION 02741 - ASPHALT PAVING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

15

RELATED DOCUMENTS

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

Section Includes: The asphalt patch or paving over the new utility trench, between two
existing asphalt surfaces.

1. Hot-mix asphalt patching.
2. Hot-mix asphalt paving.

Related Sections:

1. Division 2 Section "Earthwork” for aggregate subbase and base courses.

DEFINITION

Hot-Mix Asphalt Paving Terminology: Refer to ASTM D 8 for definitions of terms.

SUBMITTALS

Product Data: For each type of product indicated. Include technical data and tested
physical and performance properties.

1. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of
each job mix proposed for the Work.

2. Job-Mix Designs: For each job mix proposed for the Work.

Qualification Data: For qualified manufacturer and Installer.

Material Certificates: For each paving material, from manufacturer.

Material Test Reports: For each material.

QUALITY ASSURANCE

Manufacturer Qualifications: A paving-mix manufacturer registered with and approved
by UDOT.
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B.

1.6

Installer Qualifications: Imprinted-asphalt manufacturer's authorized installer who is
trained and approved for installation of imprinted asphalt required for this Project.

Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing
indicated.

Regulatory Requirements: Comply with materials, workmanship, and other applicable
requirements of UDOT for asphalt paving work.

PROJECT CONDITIONS

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or
excessively damp, if rain is imminent or expected before time required for adequate
cure, or if the following conditions are not met:

Prime Coat: Minimum surface temperature of 60 deg F.

Tack Coat: Minimum surface temperature of 60 deg F.

Slurry Coat: Comply with weather limitations in ASTM D 3910.

Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at
time of placement.

Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of
placement.

PonhE

o

PART 2 - PRODUCTS

2.1

A.

2.2

AGGREGATES

General: Use materials and gradations that have performed satisfactorily in previous
installations.

Coarse Aggregate: ASTM D 692, sound; angular crushed stone or crushed gravel.

Fine Aggregate: ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand
prepared from stone, gravel, or combinations thereof.

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of
the total aggregate mass.

Mineral Filler: ASTM D 242 or AASHTO M 17, rock or other inert material.

ASPHALT MATERIALS
Asphalt Binder: AASHTO M 320 or AASHTO MP 1a,.
Prime Coat: ASTM D 2027, medium-curing cutback asphalt, MC-30 or MC-70.

Prime Coat: Asphalt emulsion prime coat complying with UDOT requirements.
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D.

2.4

Tack Coat: ASTM D 977 or AASHTO M 140 emulsified asphalt, slow setting, diluted in
water, of suitable grade and consistency for application.

Fog Seal: ASTM D 977 or AASHTO M 140 emulsified asphalt, slow setting, factory
diluted in water, of suitable grade and consistency for application.

Water: Potable.

Undersealing Asphalt: ASTM D 3141, pumping consistency.

AUXILIARY MATERIALS

Herbicide: Commercial chemical for weed control, registered by the EPA. Provide in
granular, liquid, or wettable powder form.

Sand: ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.

Joint Sealant: ASTM D 6690 or AASHTO M 324,, hot-applied, single-component,
polymer-modified bituminous sealant.

MIXES

Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities
having jurisdiction; designed according to procedures in Al MS-2, "Mix Design Methods
for Asphalt Concrete and Other Hot-Mix Types"; and complying with the following
requirements:

1. Provide mixes with a history of satisfactory performance in geographical area
where Project is located.

Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes approved by UDOT and
designed according to procedures in Al MS-2, "Mix Design Methods for Asphalt
Concrete and Other Hot-Mix Types."

1. Provide mixes with a history of satisfactory performance in geographical area
where Project is located.

2. Provide mixes complying with composition, grading, and tolerance requirements
in ASTM D 3515 for the following nhominal, maximum aggregate sizes:

a. Base Course: 1 inch.
b. Surface Course: 1/2 inch.

PART 3 - EXECUTION

3.1

EXAMINATION

Verify that subgrade is dry and in suitable condition to begin paving.
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B.

3.2

3.3

Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify
soft pockets and areas of excess yielding. Do not proof-roll wet or saturated
subgrades.

1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph.
2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than
15 tons.

Proceed with paving only after unsatisfactory conditions have been corrected.

Verify that utilities have been completed and that asphalt surface has been repaired
flush with adjacent asphalt prior to beginning installation of asphalt.

PATCHING

Hot-Mix Asphalt Pavement: Saw cut perimeter of patch and excavate existing
pavement section to sound base. Excavate rectangular or trapezoidal patches,
extending 12 inches into adjacent sound pavement, unless otherwise indicated. Cut
excavation faces vertically. Remove excavated material. Compact unbound-
aggregate base course to form new subgrade.

Tack Coat: Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix
asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
Remove spillages and clean affected surfaces.

Patching: Fill excavated pavements with hot-mix asphalt base mix for full thickness of
patch and, while still hot, compact flush with adjacent surface.

SURFACE PREPARATION

General: Immediately before placing asphalt materials, remove loose and deleterious
material from substrate surfaces. Ensure that prepared subgrade is ready to receive
paving.

Herbicide Treatment: Apply herbicide according to manufacturer's recommended rates
and written application instructions. Apply to dry, prepared subgrade or surface of
compacted-aggregate base before applying paving materials.

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose.
Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base
course at a rate of 0.15 to 0.50 gal./sqg. yd.. Apply enough material to penetrate and

seal but not flood surface. Allow prime coat to cure.

1. If prime coat is not entirely absorbed within 24 hours after application, spread
sand over surface to blot excess asphalt. Use enough sand to prevent pickup
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under traffic. Remove loose sand by sweeping before pavement is placed and
after volatiles have evaporated.
2. Protect primed substrate from damage until ready to receive paving.

D. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15
gal./sq. yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.
Remove spillages and clean affected surfaces.

3.4 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.
Place asphalt mix by hand to areas inaccessible to equipment in a manner that
prevents segregation of mix. Place each course to required grade, cross section, and
thickness when compacted.

Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
Place hot-mix asphalt surface course in single lift.

Spread mix at minimum temperature of 250 deg F.

Regulate paver machine speed to obtain smooth, continuous surface free of pulls
and tears in asphalt-paving mat.

PwnpE

B. Place paving in consecutive strips.

1.  After first strip has been placed and rolled, place succeeding strips and extend
rolling to overlap previous strips. Complete a section of asphalt base course
before placing asphalt surface course.

C. Promptly correct surface irregularities in paving course behind paver. Use suitable
hand tools to remove excess material forming high spots. Fill depressions with hot-mix
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface.

3.5 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.
Construct joints free of depressions, with same texture and smoothness as other
sections of hot-mix asphalt course.

Clean contact surfaces and apply tack coat to joints.

Offset longitudinal joints, in successive courses, a minimum of 6 inches.

Offset transverse joints, in successive courses, a minimum of 24 inches.
Construct transverse joints at each point where paver ends a day's work and
resumes work at a subsequent time.

Compact joints as soon as hot-mix asphalt will bear roller weight without
excessive displacement.

6. Compact asphalt at joints to a density within 2 percent of specified course
density.

PwnE

o
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3.6 COMPACTION

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight
without excessive displacement. Compact hot-mix paving with hot, hand tampers or
with vibratory-plate compactors in areas inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling
joints and outside edge. Examine surface immediately after breakdown rolling for
grade, and smoothness. Correct laydown and rolling operations to comply with
requirements.

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling
while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling
until hot-mix asphalt course has been uniformly compacted to the following density:

1. Average Density: 96 percent of reference laboratory density according to
ASTM D 6927 or AASHTO T 245, but not less than 94 percent nor greater than
100 percent.

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt
is still warm.

E. Edge Shaping: While surface is being compacted and finished, trim edges of
pavement to proper alignment. Bevel edges while asphalt is still hot; compact
thoroughly.

F. Repairs: Remove paved areas that are defective or contaminated with foreign
materials and replace with fresh, hot-mix asphalt. Compact by rolling to specified
density and surface smoothness.

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has
cooled and hardened.

H.  Erect barricades to protect paving from traffic until mixture has cooled enough not to
become marked.
3.7 INSTALLATION TOLERANCES

A. Pavement Thickness: Compact each course to produce the thickness indicated within
the following tolerances:

1. Base Course: Plus or minus 1/2 inch.
2. Surface Course: Plus 1/4 inch, no minus.

B. Pavement Surface Smoothness: Compact each course to produce a surface
smoothness within the following tolerances as determined by using a 10-foot
straightedge applied transversely or longitudinally to paved areas:

1. Base Course: 1/4 inch.
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3.8

3.9

3.10

2. Surface Course: 1/8 inch.

SURFACE TREATMENTS

Fog Seals: Apply fog seal at a rate of 0.10 to 0.15 gal./sq. yd. to existing asphalt
pavement and allow to cure. With fine sand, lightly dust areas receiving excess fog
seal.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

Thickness: In-place compacted thickness of hot-mix asphalt courses will be
determined according to ASTM D 3549.

Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested
for compliance with smoothness tolerances.

In-Place Density: Testing agency will take samples of uncompacted paving mixtures
and compacted pavement according to ASTM D 979 or AASHTO T 168.

1. Reference maximum theoretical density will be determined by averaging results
from four samples of hot-mix asphalt-paving mixture delivered daily to site,
prepared according to ASTM D 2041, and compacted according to job-mix
specifications.

2. In-place density of compacted pavement will be determined by testing core
samples according to ASTM D 1188 or ASTM D 2726.

a. One core sample will be taken for every 1000 sq. yd. or less of installed
pavement, with no fewer than 3 cores taken.
b. Field density of in-place compacted pavement may also be determined by
nuclear method according to ASTM D 2950 and correlated with
ASTM D 1188 or ASTM D 2726.
Replace and compact hot-mix asphalt where core tests were taken.
Remove and replace or install additional hot-mix asphalt where test results or
measurements indicate that it does not comply with specified requirements.

DISPOSAL

Except for material indicated to be recycled, remove excavated materials from Project
site and legally dispose of them in an EPA-approved landfill.

1. Do not allow milled materials to accumulate on-site.

END OF SECTION 02741
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SECTION 15010 - GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1 GENERAL

A.  General Conditions and Division 01 apply to this Division.

1.2 SCOPE
A. Includes -

1. Furnish all labor, materials, and equipment necessary for the completion of the
mechanical and plumbing scope of work.

2. The satisfactory performance of the completed systems is a requirement of this
specification.

13 SITE OBSERVATION

A.  The Contractor shall examine the site and understand the conditions which may affect
the performance of work of this Division before submitting proposals for this work.

B. No subsequent allowance for time or money will be considered for any consequence
related to failure to examine existing site conditions.

1.4 DRAWINGS

A.  Mechanical drawings show general arrangement of existing and new piping, valves,
tie-ins, etc; however, locations are to be regarded as shown diagrammatically only.
Follow as closely as actual buildings and site conditions will permit.

B. Because of the small scale of mechanical drawings, it is not possible to indicate all
offsets, fittings, and accessories which may be required. Investigate existing finished
conditions affecting this work and arrange work accordingly, providing such fittings,
valves, and accessories required to meet conditions.

If changes in location of piping, connections, pipe routing are required due to lack of
coordination of work under this division, such changes shall be made without charge.
It is understood that while Drawings are to be followed as closely as circumstances
permit, this Division will be held responsible for the installation of systems according to
the true intent and meaning of the Contract Documents. Anything not clear or in
conflict will be explained by making application to the Engineer in writing. Should
conditions arise where certain changes would be advisable, secure Owner's and
Engineer approval for these changes before proceeding with work.
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15 COORDINATION OF WORK:

A. Coordinate new work with existing utilities etc. that are to remain. The existing
underground sewer line, power and telephone conduits are shown on the drawings
however contractor shall verify these locations.

B. Be responsible for required excavation, cutting, fill and patching incident to work of this
Division and make required repairs afterwards to satisfaction of Owner and Engineer.
Cut and excavate carefully to minimize necessity for repairs to existing utilities.

1. Patch and repair foundation walls, and pit floors with materials of same quality
and appearance as adjacent surfaces unless otherwise shown. Surface finishes
shall exactly match existing finishes of same materials.

C. Adjust locations of new piping to accommodate work from existing interferences
anticipated and encountered. Determine exact route and location of each pipe and cut
prior to fabrication.

D. Slots and openings through foundation, walls if required, shall be provided by this
Division.

E. This Contractor shall schedule his work, store his equipment and materials, and work
in harmony with other Contractors so as to not delay or jeopardize the construction.

1.6 EQUIPMENT & MATERIALS:

A. Requests for substitution shall be received in writing a minimum of seven days prior to
bidding. Prior acceptance shall be by Manufacturer's name only. Items not listed in
this specification or subsequent addendums shall not be considered. No oral
approvals will be acceptable. Manufacturers listed in this specification are acceptable
only for items listed. All other items manufacturer wishes to bid must be prior
approved. All equipment shall be subject to final review in accordance with "Project
Submittals".

B.  Product Approvals -

1. If approval is received to use other than specified items, responsibility for
specified capacities and insuring that items to be furnished will fit space available
lies with this Division.

2. In the event other than specified equipment is used and will not fit job site
conditions, this Division assumes responsibility for replacement with items
named in Specification.

C. Use domestic made pipe, pipe fittings on Project.

D. All materials shall be of the best commercial quality obtainable, consistent with
specified materials and for the purpose or function intended. Materials shall be new .
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1.7

E.

Follow manufacturer's directions in delivery, storage, protection, and installation of
piping, valves and gilsulate.

1. Promptly notify Engineer in writing of conflicts between requirements of Contract
Documents and Manufacturer's directions and obtain Engineer's written
instructions before proceeding with work. Contractor shall bear all expenses
arising from correcting deficiencies of work that does not comply with
Manufacturer's directions.

Deliver products and material to site and tightly cover and protect against dirt, water,
and chemical or mechanical injury but have readily accessible for inspection. Store
items subject to moisture damage in a dry space.

PROJECT SUBMITTALS:

Furnish complete catalog data for manufactured items of equipment to be used in the
Work to for review within 15 days after award of Contract.

Submittal shall include, but not be limited to the following:

insulation

certificates of guarantee

valves
any item for which more than one manufacturer is mentioned

PwnhPE

Submit a minimum of five copies of data in binders and index in same order and name
as they appear in Specification.

1. State sizes, thickness, brand names and accessories and any other pertinent
information.
2. Underline or highlight applicable data.

If material or equipment is not as specified or submittal is not complete, it will be
rejected.

Review comments shall not relieve this Division from responsibility for deviations from
Contract Documents unless attention has been called to such deviations in writing at
time of submission, nor shall they relieve this Division from responsibility for errors in
items submitted.

Check work described by catalog data with Contract Documents for deviations and
errors.

All items other than first named specified equipment shall show and state all
exceptions and deviations taken and shall include design calculations and drawing
layouts.
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H.

1.8

1.9

1.10

The Contractor shall review the submittals prior to submission to the Engineer to make
sure that the submittals are complete in all details. No submittal will be reviewed which
does not bear the contractor's notation that such checking has been made.

No partial submittals will be considered unless approved by the Engineer.
Manufacturers' names shall be mentioned as acceptable prior to bidding.

Contractor shall review submittals for compliance with specifications and drawing plans
and detalils.

For unacceptable items, the right shall be reserved to require the first named specified
items.

Where submittals are sent to the Engineer with any of the above listed information
missing or are incomplete they will be returned to the contractor unchecked to be
completed and resubmitted. No additional time or money shall be allowed for failure to
provide complete submittals on the first review.

If an item requiring submittal review is ordered, purchased, shipped, or installed prior to
the submittal review and is subsequently disapproved the item shall be removed from
the job site and replaced with an approved item at contractors expense.

CLEANING & FINISHING:

Contractor shall, at all times, keep the premises free from waste material and rubbish.
Upon completion of this Section of the work, Contractor shall remove all surplus
materials and rubbish; clean all spots resulting from the construction work and leave
the premises in a clean and orderly condition. Refinish any damaged surfaces and
leave in proper working order at final completion.

SUPERVISION:

The Contractor shall supervise and direct the work with his best skill and attention. He
will be solely responsible for the means, methods, techniques, sequences and
procedures of construction. The Contractor will be responsible to see that the finished
work complies accurately with the Contract Documents.

SAFETY REGULATIONS:

Contractor shall provide equipment, supervision, construction, procedures, and
everything necessary to assure safety of life or property.

Refer also to General Condition and Special Conditions for protection clauses.
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1.11

1.12

1.13

1.14

1.15

LEAK DAMAGE:

Contractor shall be responsible for damages to existing work or the site caused by
leaks in any of the existing removed or new piping through equipment or material
failures, leaking joints or disconnected pipes, fittings, or by overflows and shall make at
his own expense all repairs to damaged facilities.

Protect new trenches from flooding either man made or from the weather.

TOOLS AND STORAGE OF EQUIPMENT:

The Contractor shall furnish all necessary tools, staging and whatever may be
necessary for the installation of this work and shall at all times protect this work and
others, and the materials to be used therein from damage by the weather, accident and
other causes, and shall repair and make good any damage thus occurring.

WORKMANSHIP:

Workmanship shall be the best quality of its kind for respective industries, trades, crafts
and practices and shall be acceptable in every respect to the Owner and Engineer.
Nothing contained herein shall relieve the Contractor from performing good work,
perfect in all details of construction.

TEMPORARY FACILITIES:

Furnishing of temporary water will be as specified in Division 01 and section 01500
“Temporary Facilities and Controls”. Contractor shall arrange to bring facilities to
required location of premises. All expenses involved shall be paid by the Contractor as
described in General and Special Conditions.

INSPECTION NOTICE:

The following is a basic list of guideline items so that the Engineer, State inspector and
Owner’s representative can be at job site for these inspections as the construction
progresses. Mechanical Contractor shall inform these people one week in advance of
test time.

Pressure tests on all water service piping.

Pressure tests on steam and condensate supply and return piping.
Soil Testing

Any changes or problems occurring at job site.

PN

GENERAL REQUIREMENTS 15010- 5



UDOT Steam and Condensate July 2009
Replacement
DFCM #09095900

1.16

1.17

1.18

1.19

5. Asphalt testing.

6. Periodic inspection at their discretion will be made to insure compliance to
Contract Documents and codes. Contractor shall provide ladders, access and
other assistance as requested during inspections.

Concrete Testing.

Final inspection before giving approval for final payment.

© N

EXCAVATION AND BACKFILLING:

Trench for the underground steam, condensate and water piping shall be excavated to
the required depth. Rocks, trash, or other debris will not be allowed in trench or backfill
and shall be removed before pipe is laid in place. After piping has been tested,
inspected and approved, piping shall be backfilled. All concrete, asphalt etc., damaged
by this Contractor shall be replaced by him to the satisfaction of Owner's
Representative.

WARRANTY GUARANTEE:

The Contractor shall warrant all materials shall be of quality consistent with
specifications as represented by manufacturer's published data.

The Contractor shall guarantee that the installation shall be free from defects for a
period of one year beginning at date of substantial completion and acceptance. The
Contractor shall replace or repair any part of the installation that is found to be
defective or incomplete within the guarantee period.

Substantial completion and acceptance in no way relieves the Contractor from
providing the piping systems as specified.

COMPLETION SCHEDULE:

At the time of the final inspection a date shall be agreed upon for completion of any
remaining items. At least double the estimated cost of the work will be withheld from
the Contractor's payment.

CODE REQUIREMENTS, FEES, AND PERMITS

The work shall be installed in accordance with the following applicable codes,
ordinances and standards unless otherwise specified. The codes and standards shall
include but not be limited to and be of the latest and current editions.

1.  American National Standards Institute (ANSI)
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2. American Society of Heating, Refrigeration and Air Conditioning Engineers

(ASHRAE) - ASHRAE 90.1-2004

3 American Society of Mechanical Engineers (ASME)

4 American Society of Testing Materials (ASTM)

5.  American Standards Association (ASA)

6.  American Water Works Association (AWWA)

7 American Welding Society (AWS)

8 National Fire Protection Association (NFPA)

9. International Building Code (IBC) 2006 Ed

10. International Mechanical Code (IMC) 2006 Ed

11. International Plumbing Code (IPC) with Utah Amendments 2006 Ed\

12. Utah State Safety Orders (OSHA/UOSH)

13. Utah Fire Rating Bureau

14. Utah Air Conservation Regulations/Waste Disposal regulations.

B. Should drawings conflict with any code, the code shall govern. If drawings and
specifications establish a quality exceeding the code, the drawings and specifications
shall govern. If conflicts do exist among the drawings, specifications and codes, the
same shall be brought to the attention of the Engineer in writing prior to bidding,
otherwise Contractor shall comply with applicable codes.

C. The latest edition of all codes shall be used.
1.20 OPERATION AND MAINTENANCE MANUAL FOR MECHANICAL SYSTEMS

A.  Upon completion of work and before final payment, Contractor shall furnish and deliver
to the Owner, through the Engineer, installation, operation and maintenance manuals
with instructions for all new materials and equipment used in the project. The
contractor shall provide three (3) hard copies of the manuals, and three (3) CD’s with
electronic copies of the manuals. Electronic information shall be .PDF format. The
CD’s shall include the same information as the hard copies, and shall be organized in
the same manner with electronic bookmarks for each section. CD case and the CD
itself shall be labeled the same as the hard copies of the manuals.

B. Bind Operation and Maintenance Manual for Mechanical Systems in a hard-backed
piano hinge loose-leaf binder with strong sturdy cover. The project name shall be on
the spine and the front of the binder. The front of the binder shall include the following
information:

OPERATION
AND
MAINTENANCE
MANUAL
for MECHANICAL SYSTEMS of

(Name of Project)

(Location of Project)
(Date of Project Award)

(Name of Engineer)
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C. Introduction

1.

2.

3.

Title page including name of project, project number, date awarded and date of
substantial completion.

Second page shall contain the names, phone numbers and addresses of
Engineer and Mechanical Contractor.

Third page shall include a Table of Contents for the entire manual.

D.  First Section - Summary information including:

=

First page shall contain the contractor’s warranties.

Second page shall contain a list of names, addresses and phone numbers of
contractors and all sub-contractors and work to which each was assigned.

Final page or pages shall contain a materials list. The list shall contain each item
of material for which a submittal was required.

E. Second Section - Mechanical Material O&M data including:

1.

2.
3.

Piping
a. Type of material.

Gilsulate Insulation installation for underground piping.
Piping insulation inside boiler plant, warehouse, and lab buildings.

F.  Third Section - Plumbing Material O&M data including not required:

1.

2.

Section shall contain general product catalog cuts, as well as exploded view
drawings with parts lists for all valves and other items with multiple parts.
Plumbing insulation inside the lab, warehouse and boiler plant.

G. See the following checklist for assistance in assembling manual:

Item # | Description Y, N, or
NA

1. 3 ring heavy duty binder with Project name, number and date on
cover and project name on spine.

2. O&M manual on CD (with label on CD matching label on manual).
Electronic copy shall be a PDF file with bookmarks that match the
tabs in the hard copy.

3. Title Page including project name, number, address, date
awarded, date of substantial completion

4, Second Page Contact List including mechanical engineer,
mechanical and contractor

5. Table of Contents

6. Section 1 - Summary
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A. Warranty
B. Mechanical’'s Sub-contractor List
C. Vendor List
D. Equipment List
7. Section 2 — Materials
A. Piping Materials
B. Gilsulate Insulation
C. Piping Insulation
8. Section 3 — Material
A. Plumbing Material catalog cuts, for piping & valves
B. Plumbing Insulation

1.21 RECORD DRAWINGS

A.  Contractor shall keep an up-to-date set of drawings in his custody showing all changes
in red, clearly defined and neatly drafted by him. At the end of construction, he shall
turn these drawings over to the Engineer. Record drawings must be completed and
submitted prior to final site observation.

B.  Measure off buildings for new piping locations in trench. Contractor shall measure
exact lengths of piping for record drawings.

PART 2 - PRODUCTS
(Not Used)

PART 3 - EXECUTION
(Not Used)

END OF SECTION 15010
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SECTION 15050 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

11 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following: (For above ground piping)
Piping materials and installation instructions common to most piping systems.
Mechanical sleeve seals.

Grout.
Mechanical demolition.

PwonE

1.3 DEFINITIONS
A.  Finished Spaces: Spaces other than mechanical and electrical equipment rooms,
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces
above ceilings, unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor
ambient temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical
contact by building occupants. Examples include above ceilings and in duct shafts.

E. Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

1.4 SUBMITTALS

A. Product Data: For the following:
1. Mechanical sleeve seals.

B.  Welding certificates.
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A.

1.6

1.7

A.

QUALITY ASSURANCE

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping.”

2. Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.

All materials, piping, etc. shall be new, and domestically made of the best commercial

quality obtainable, consistent with specified materials and for the purpose or function

intended unless specifically approved in writing prior to bid.

DELIVERY, STORAGE, AND HANDLING

Deliver pipes with factory-applied end caps. Maintain end caps through shipping,

storage, and handling to prevent pipe end damage and to prevent entrance of dirt,

debris, and moisture.

COORDINATION

Coordinate with Division 2 for underground steam and condensate.

PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by
the manufacturers specified.
PIPE, TUBE, AND FITTINGS

Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and
joining methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS

Refer to individual Division 15 piping Sections for special joining materials not listed
below.
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2.4

2.5

B.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness
unless thickness or specific material is indicated.

a. Narrow-Face Type: For raised-face, Class 300, cast-iron and steel flanges.
Match existing for tie-ins.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, to fill annular
space between pipe and sleeve. Sleeves are existing. If during construction the seals
are damaged contractor shall replace with the following.

1. Available Manufacturers:

Linkseal.

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.
Prior Approved Equal.

~ooooTw

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

3. Pressure Plates: Carbon steel. Include two for each sealing element.

4, Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one for
each sealing element.

GROUT

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement
grout.

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

2.
3. Packaging: Premixed and factory packaged.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

MECHANICAL DEMOLITION

Disconnect and remove steam and condensate piping indicated to be removed or
required to move for new piping installation and connections to existing piping.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material until final
tie-in.

If pipe, insulation, or equipment to remain is damaged in appearance or is

unserviceable, remove damaged or unserviceable portions and replace with new

products of equal capacity and quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 15 Sections
specifying piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
new piping systems. Drawings do not show every offset, or bend that may be required.

Install piping at right angles and parallel to building walls. Diagonal runs are prohibited
unless specifically indicated otherwise.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and connections.

Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system
operating pressure.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
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D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

1.  Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open
welds.

E. Welded Joints: Construct joints according to AWS D10.12, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for
service application. Install gasket concentrically positioned. Use suitable lubricants on
bolt threads.

3.4 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller.

2. Install flanges, in piping NPS 2-1/2 and larger.

END OF SECTION 15050
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SECTION 15077 - IDENTIFICATION FOR HVAC PIPING

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
Section Includes: for new interior piping only or over new interior insulation.

1. Pipe labels.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting
of pipe surfaces where devices are to be applied.

PART 2 - PRODUCTS

2.1

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

Pipe Label Contents: Include identification of piping service using same designations
or abbreviations as used on Drawings and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to
accommodate both directions, or as separate unit on each pipe label to indicate
flow direction.

2. Lettering Size: At least 1-1/2 inches high.
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PART 3 - EXECUTION
3.1 PREPARATION
A. Clean piping surfaces of substances that could impair bond of identification devices,
including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.
3.2 PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed:
1. Near penetrations through walls.
B. Pipe Label Color Schedule:
1. High-Pressure Steam Piping:

a. Background Color: Red.
b. Letter Color: White.

2. Steam Condensate Piping:

a. Background Color: Red.
b. Letter Color: White.

END OF SECTION 15077
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SECTION 15080 - HVYAC AND PLUMBING INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

Section Includes: Steam, condensate and water insulation inside the boiler plant,
warehouse and lab buildings where indicated on the drawings.

1. Insulation Materials:

a. Calcium silicate.
b. Mineral fiber.

Insulating cements.
Adhesives.

Lagging adhesives.
Factory-applied jackets.
Tapes.

Securements.

Corner angles.

ONO G~ WN

SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity,
thickness, and factory jackets.

Qualification Data: For qualified Installer.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or another craft training program certified by the Department of
Labor, Bureau of Apprenticeship and Training.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-
test-response characteristics indicated, as determined by testing identical products per
ASTM E 84, by a testing and inspecting agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes,
and cement material containers, with appropriate markings of applicable testing and
inspecting agency.
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1.

Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with
appropriate  ASTM standard designation, type and grade, and maximum use
temperature.

PART 2 - PRODUCTS

2.1

2.2

INSULATION MATERIALS

Comply with requirements in Part 3 schedule articles for where insulating materials
shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Calcium Silicate:

1.

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

a. Industrial Insulation Group (The); Thermo-12 Gold.
b. Prior approved equal.

Preformed Pipe Sections: Flat-, curved-, and grooved-block sections of
noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous
reinforcement. Comply with ASTM C 533, Type |.

Prefabricated Fitting Covers: Comply with ASTM C 450 and ASTM C 585 for
dimensions used in preforming insulation to cover valves, elbows, tees, and
flanges.

Mineral-Fiber, Preformed Pipe Insulation:

1.

Products: Subject to compliance with requirements, provide one of the following:

Johns Manwville; Micro-Lok.

Owens Corning; Fiberglas Pipe Insulation.
Knauf Insulation; 1000 Pipe Insulation.
Prior approved equal.

o oW

Type |, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting
resin. Comply with ASTM C 547, Type |, Grade A.

INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
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1. Products: Subject to compliance with requirements, provide one of the following:

a. Insulco, Division of MFS, Inc.; Triple I.
b. P. K. Insulation Mfg. Co., Inc.; Super-Stik.
C. Prior approved equal.

2.3 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B. Calcium Silicate Adhesive: Fibrous, sodium-silicate-based adhesive with a service
temperature range of 50 to 800 deg F.

1. Products: Subject to compliance with requirements, provide one of the following:

Childers Products, Division of ITW; CP-97.

Foster Products Corporation, H. B. Fuller Company; 81-27/81-93.
Marathon Industries, Inc.; 290.

Mon-Eco Industries, Inc.; 22-30.

Vimasco Corporation; 760.

Prior approved equal.

~poooTp

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products: Subject to compliance with requirements, provide one of the following:

Childers Products, Division of ITW; CP-82.

Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of Illinois Tool Works; S-90/80.
Marathon Industries, Inc.; 225.

Mon-Eco Industries, Inc.; 22-25.

Prior approved equal.

~Poo0UTp

2.4 LAGGING ADHESIVES

A. Description: Comply with MIL-A-3316C Class |, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1. Products: Subject to compliance with requirements, provide one of the following:

Childers Products, Division of ITW; CP-52.

Foster Products Corporation, H. B. Fuller Company; 81-42.
Marathon Industries, Inc.; 130.

Mon-Eco Industries, Inc.; 11-30.

Vimasco Corporation; 136.

Prior approved equal.

~Poo0oTp

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to
adhere fire-resistant lagging cloths over pipe insulation.
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2.5

2.6

3. Service Temperature Range: Minus 50 to plus 180 deg F.
4. Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C 1136, Type |I.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, provide one of the following:

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
Compac Corp.; 104 and 105.

Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
Prior approved equal.

®op o

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nooahs~wd

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, provide one of the following:

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
Compac Corp.; 110 and 111.

Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK.
Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

Prior approved equal.

®aoop

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

ook whN
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7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

SECUREMENTS

Bands:

1. Products: Subject to compliance with requirements, provide one of the following:
Childers Products; Bands.

PABCO Metals Corporation; Bands.

RPR Products, Inc.; Bands.
Prior approved equal.

apow

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316;
0.015 inch thick, 1/2 inch wide.

3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 1/2 inch wide.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation
and other conditions affecting performance of insulation application.

1.  Verify that systems and equipment to be insulated have been tested and are free
of defects.

2. Verify that surfaces to be insulated are clean and dry.

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

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials
that will adversely affect insulation application.

Mix insulating cements with clean potable water.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping including fittings, valves, and
specialties.

Install insulation materials with thicknesses required for each item of pipe system as
specified in insulation system schedules.
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C.

Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket
in either wet or dry state.

Install insulation with longitudinal seams at top when looking up and bottom of
horizontal runs when looking down.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. Install insert materials and install insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.

3.  Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples
along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inches
o0.C.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape as recommended by insulation material
manufacturer to maintain vapor seal.

5.  Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to duct and pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.
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M.

3.4

3.5

Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and
seal patches similar to butt joints.

PENETRATIONS

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant.

3. Seal jacket to wall flashing with flashing sealant.

GENERAL PIPE INSULATION INSTALLATION
Requirements in this article generally apply to all insulation materials except where
more specific requirements are specified in various pipe insulation material installation

articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other
specialties with continuous thermal and vapor-retarder integrity, unless otherwise
indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made

from same material and density as adjacent pipe insulation. Each piece shall be
butted tightly against adjoining piece and bonded with adhesive. Fill joints,
seams, voids, and irregular surfaces with insulating cement finished to a smooth,
hard, and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of
same material and thickness as used for adjacent pipe. Cut sectional pipe
insulation to fit. Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.

4, Insulate valves using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to
and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints,
seams, and irregular surfaces with insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, and
irregular surfaces with insulating cement. Insulate strainers so strainer basket
flange or plug can be easily removed and replaced without damaging the
insulation and jacket. Provide a removable reusable insulation cover. For below
ambient services, provide a design that maintains vapor barrier.
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6.

Insulate flanges and unions using a section of oversized preformed pipe
insulation. Overlap adjoining pipe insulation by not less than two times the
thickness of pipe insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below ambient services and a
breather mastic for above ambient services. Reinforce the mastic with fabric-
reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.
Stencil or label the outside insulation jacket of each union with the word
"UNION." Match size and color of pipe labels.

CALCIUM SILICATE INSULATION INSTALLATION

Insulation Installation on Straight Pipes:

1.

2.

Secure single-layer insulation with stainless-steel bands at 12-inch intervals and
tighten bands without deforming insulation materials.

Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.
When cement is dry, apply flood coat of lagging adhesive and press on one layer
of glass cloth or tape. Overlap edges at least 1 inch. Apply finish coat of lagging
adhesive over glass cloth or tape. Thin finish coat to achieve smooth, uniform
finish.

Insulation Installation on Pipe Flanges:

1.
2.
3.

4.

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of block
insulation of same material and thickness as pipe insulation.

Finish flange insulation same as pipe insulation.

Insulation Installation on Pipe Fittings and Elbows:

1.

3.

Install preformed sections of same material as straight segments of pipe
insulation when available. Secure according to manufacturer's written
instructions.

When preformed insulation sections of insulation are not available, install mitered
sections of calcium silicate insulation. Secure insulation materials with wire or
bands.

Finish fittings insulation same as pipe insulation.

Insulation Installation on Valves and Pipe Specialties:

1.

wnN

Install mitered segments of calcium silicate insulation to valve body. Arrange
insulation to permit access to packing and to allow valve operation without
disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

Finish valve and specialty insulation same as pipe insulation.
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3.7 MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes:

1.

Secure each layer of preformed pipe insulation to pipe with wire or bands and
tighten bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient surfaces, secure
laps with outward clinched staples at 6 inches o.c.

4, For insulation with factory-applied jackets on below ambient surfaces, do not
staple longitudinal tabs but secure tabs with additional adhesive as
recommended by insulation material manufacturer and seal with vapor-barrier
mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with mineral-fiber blanket
insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap

seams at least 1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as straight segments of pipe
insulation when available.

When preformed insulation elbows and fittings are not available, install mitered
sections of pipe insulation, to a thickness equal to adjoining pipe insulation.
Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1.

2.

3.

4.

Install preformed sections of same material as straight segments of pipe
insulation when available.

When preformed sections are not available, install mitered sections of pipe
insulation to valve body.

Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

3.8 PIPING INSULATION SCHEDULE, GENERAL

A.  Acceptable preformed pipe insulation materials and thicknesses are identified for each
piping system and pipe size range. If more than one material is listed for a piping
system, selection from materials listed is Contractor's option.
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B. Piping System insulation:
1. Interior above ground steam and condensate piping - Mineral Fiber, per chart.
2. Domestic Cold Water Piping -Mineral Fiber, ¥%”
3.9 INDOOR PIPING INSULATION SCHEDULE

A. Minimum Pipe Insulation Thickness from ANSI/ASHRAE/IESNA Standard 90.1-2004,
with modifications per 2006 IECC

Fluid Design Insulation Conductivity Nominal

Opﬁfﬁgf (T%“ > . ti‘firr‘]‘?'/‘zﬁf]il’zifi’m R'\g?i?:é <1 | 1to<1-12 | 1-12to<4 | 4to<8 | 28
Temp. °F

Heating Systems (Steam, Steam Condensate, and Hot Water)
>350 0.32-0.34 250 2.5 3.0 3.0 4.0 4.0
251-350 0.29-0.32 200 15 3.0 3.0 3.0 3.0
201-250 0.27-0.30 150 1.5 15 2.0 2.0 2.0
141-200 0.25-0.29 125 1.0 1.0 2.0 2.0 2.0
105-140 0.22-0.28 100 0.5 0.5 1.0 1.0 1.0

Domestic and Service Hot Water Systems
105+ 022028 | 100 | o5 | o5 | 10 | 10 1.0
Cooling Systems (Chilled Water, Brine, and Refrigerant)

40-60 0.22-0.28 100 0.5 1.0 1.5 1.5 15
<40 0.22-0.28 100 0.5 1.0 1.5 1.5 15

END OF SECTION 15083
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SECTION 15121 - PIPE EXPANSION FITTINGS AND LOOPS

PART 1 - GENERAL

1.1

1.2

1.3

w

o 0

m

15

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 pipe expansion compensation devices for
mechanical piping systems:

1. Pipe bends and loops for steam and condensate piping.

2. Alignment guides and anchors.

DEFINITIONS

BR: Butyl rubber.

Buna-N: Nitrile rubber.

CR: Chlorosulfonated polyethylene synthetic rubber.

CSM: Chlorosulfonyl-polyethylene rubber.

EPDM: Ethylene-propylene-diene terpolymer rubber.

NR: Natural rubber.

PTFE: Polytetrafluoroethylene plastic.

PERFORMANCE REQUIREMENTS

Compatibility: Products shall be suitable for piping system fluids, materials, working
pressures, and temperatures.

Capability: Products shall absorb 200 percent of maximum axial movement between
anchors.

SUBMITTALS

Product Data: For each type of pipe expansion joint and alignment guide indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer.
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1. Design Calculations: Calculate requirements for thermal expansion of piping
systems and for selecting and designing expansion joints, loops, and bends.

2. Anchor Details: Detail fabrication of each anchor indicated. Show dimensions
and methods of assembly and attachment to building structure.

3. Alignment Guide Details: Detail field assembly and attachment to building
structure.

4.  Schedule: Indicate type, manufacturer's number, size, material, pressure rating,
end connections, and location for each expansion joint.

Product Certificates: For each type of pipe expansion joint, signed by product
manufacturer.

Welding certificates.

Operation and Maintenance Data: For pipe expansion joints to include in operation,
and maintenance manuals.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to the following:

1. Steel Shapes and Plates: AWS D1.1, "Structural Welding Code - Steel."
2. Welding to Piping: ASME Boiler and Pressure Vessel Code: Section IX.

PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the manufacturers specified.
ALIGNMENT GUIDES

Description: See detail on the drawings.

MATERIALS FOR ANCHORS
Steel Shapes and Plates: ASTM A 36/A 36M.
Bolts and Nuts: ASME B18.10 or ASTM A 183, steel, hex head.

Washers: ASTM F 844, steel, plain, flat washers.

PIPE EXPANSION FITTINGS AND LOOPS 15121 -2



UDOT Steam and Condensate July 2009
Replacement
DFCM #09095900

D.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened portland cement concrete, and tension and shear capacities appropriate for
application.

1. Stud: Threaded, zinc-coated carbon steel.
2. Expansion Plug: Zinc-coated steel.
3. Washer and Nut: Zinc-coated steel.

Chemical Fasteners: Insert-type-stud bonding system anchor for use with hardened
portland cement concrete, and tension and shear capacities appropriate for application.

1. Bonding Material: ASTM C 881, Type IV, Grade 3, 2-component epoxy resin
suitable for surface temperature of hardened concrete where fastener is to be
installed.

2. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud,
unless otherwise indicated.

3. Washer and Nut: Zinc-coated steel.

Concrete: Portland cement mix, 3000 psi minimum. Refer to Division 3 Section "Cast-
in-Place Concrete" for formwork, reinforcement, and concrete.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink,
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

3.2

PIPE BEND AND LOOP INSTALLATION

Install pipe bends and loops cold-sprung in tension or compression as required to
partly absorb tension or compression produced during anticipated change in
temperature.

Attach pipe bends and loops to anchors.

1. Steel Anchors: Attach by welding. Comply with ASME B31.9 and ASME Boiler
and Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."

2. Concrete Anchors: Attach by fasteners. Follow fastener manufacturer's written
instructions.

ALIGNMENT-GUIDE INSTALLATION

Install guides on piping adjoining pipe expansion loops and elbows. See drawings for
locations.

Attach guides to pipe and secure to concrete. See detail on drawing structure.
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3.3 ANCHOR INSTALLATION
A. Install anchors at locations shown to prevent stresses from exceeding those permitted
by ASME B31.9 and to prevent transfer of loading and stresses to building
connections.

B. Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping
and to structure. Comply with ASME B31.9 and AWS D1.1. See detail on drawings.

C. Construct concrete anchors of poured-in-place concrete of dimensions indicated and
include embedded fasteners.

D. Install pipe anchors and guides according to the drawings.

E. Use grout to form flat bearing surfaces for expansion fittings, guides, and anchors
installed on or in concrete.

END OF SECTION 15121
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PART 1 - GENERAL

11

A.

1.2

1.3

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY: If water piping within the building is disturbed or needs to be replaced, this
specification shall be used. See section 021510 for exterior water piping.

Section Includes:

1. Aboveground domestic water pipes, tubes, fittings, and specialties inside the
buildings.

Related Section:

1. Division 2 Section "Water Distribution" for water-service piping and water meters
outside the building from source to the point where water-service piping enters
the building.

SUBMITTALS

Product Data: For the following products:

1. Specialty valves.

2. Transition fittings.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61 for potable domestic water piping and components.

PROJECT CONDITIONS

Interruption of Existing Water Service: Do not interrupt water service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary water service according to requirements
indicated:

1. Notify Engineer and Owner no fewer than 72 hours in advance of proposed
interruption of water service.
2. Do not proceed with interruption of water service without Owner's permission.
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1.6

A.

COORDINATION

Coordinate pipe sizes, locations of existing penetrations, type of pipe etc. with existing
water piping to each building and new water system.

PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube,
fitting materials, and joining methods for specific services, service locations, and pipe
sizes.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

1. Cast-Copper Solder-Joint Fittings: ASME B16.18, pressure fittings.

2. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure
fittings.

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with
ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded
ends.

PIPING JOINING MATERIALS

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux

according to ASTM B 813.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.

3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

Sleeve-Type Transition Coupling: AWWA C219.

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

a. Dresser, Inc.; Dresser Piping Specialties.
b. Romac Industries, Inc.
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C. Cascade Waterworks Manufacturing.
d.  Viking Johnson; c/o Mueller Co.
e. Prior approved equal.

PART 3 - EXECUTION

3.1

A.

3.2

EARTHWORK

Comply with requirements in Division 2 Section "Earthwork™ for excavating, trenching,
and backfilling if required.

PIPING INSTALLATION

Drawings indicate general location and arrangement of existing domestic water piping.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with
valve, inside the building at each domestic water service entrance.

Install domestic water piping level without pitch and plumb.

Install piping at right angles and parallel to building walls. Diagonal runs are prohibited
unless specifically indicated otherwise.

Install piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or
higher than system pressure rating used in applications below unless otherwise
indicated.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and
fittings before assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

1.  Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged.
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D.

3.4

3.5

3.6

3.7

3.8

Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper
tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials
of both piping systems.
VALVE INSTALLATION

Install shutoff valve at interior side of each building if there is not an existing valve.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Underground Domestic Water Piping:

1. NPS 1-1/2 and Smaller: Fitting-type coupling.

2. NPS 2 and Larger: Sleeve-type coupling.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

Install piping to allow service and maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to

join dissimilar piping materials.

IDENTIFICATION

Identify system components. Comply with requirements in Division 15 Section

"ldentification for Plumbing Piping and Equipment" for identification materials and

installation.

FIELD QUALITY CONTROL

Perform tests and inspections.

Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

2. During installation, notify authorities having jurisdiction 72 hours before

inspection must be made. Perform tests specified below in presence of
authorities having jurisdiction:
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a. Final Inspection: Arrange final inspection for authorities having jurisdiction
to observe tests specified below and to ensure compliance with
requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

C. Piping Tests:

1.

2.

5.

6.

Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired. If testing is performed in segments, submit
a separate report for each test, complete with diagram of portion of piping tested.
Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was
covered or concealed before it was tested.

Cap and subiject piping to static water pressure of 100 psig, without exceeding
pressure rating of piping system materials. Isolate test source and allow to stand
for four hours. Leaks and loss in test pressure constitute defects that must be
repaired.

Repair leaks and defects with new materials and retest piping or portion thereof
until satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

D. Domestic water piping will be considered defective if it does not pass tests and
inspections.

E. Prepare test and inspection reports.

3.9 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1.

2.

Purge new piping and parts of existing piping that have been altered, extended,
or repaired before using.

Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.
b. Fill and isolate system according to either of the following:

1)  Fill system or part thereof with water/chlorine solution with at least 50
ppm of chlorine. Isolate with valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least
200 ppm of chlorine. Isolate and allow to stand for three hours.
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3.10

3.11

C. Flush system with clean, potable water until no chlorine is in water coming
from system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction.
Repeat procedures if biological examination shows contamination.
PIPING SCHEDULE

Transition and special fittings with pressure ratings at least equal to piping rating may
be used in applications below unless otherwise indicated.

Flanges and unions may be used for aboveground piping joints unless otherwise
indicated.

Under-building-slab, domestic water, building service piping, NPS 3 and smaller, shall
be the following:

1. Hard copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and
brazed joints.

Aboveground domestic water piping, NPS 2 and smaller, shall be the following:

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought- copper solder-joint
fittings; and soldered joints.

VALVE SCHEDULE

Where specific valve types are not indicated, the following requirements apply:

1. Shutoff Duty: Use ball valves for piping NPS 2 and smaller.
2. Drain Duty: Hose-end drain valves.

END OF SECTION 15140
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SECTION 15182 - STEAM AND CONDENSATE PIPING

PART 1 - GENERAL

1.1

1.2

13

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 INTERIOR STEAM AND CONDENSATE PIPING.

This Section includes the following for HP steam and condensate piping: In order to
make new connections to existing piping etc, inside the boiler plant, warehouse and lab
buildings. Existing piping has to be removed in order to connect to existing flanges
unions etc. This section shall cover the replacement of this piping.

1. Pipe and fittings.

Related sections include the following:

1. Division 2 - Steam Distribution

2. Division 2 - Piping Utilities

DEFINITIONS

HP Systems: High-pressure piping operating at more than 15 psig as required by
ASME B31.1.

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum
working pressures and temperatures:

1. HP Steam Piping: 125 psig

2. Condensate Piping: 30 psig at 250 deg F.
SUBMITTALS

Product Data: For each type of the following:

1. Steam trap.

Qualification Data: For Installer.

Welding certificates.
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D.

E.

1.6

Field quality-control test reports.

Operation and Maintenance Data: For valves and steam traps, to include in operation,
and maintenance manuals.

QUALITY ASSURANCE

Steel Support Welding: Qualify processes and operators according to AWS D1.1,
"Structural Welding Code - Steel."

Pipe Welding: Qualify processes and operators according to the following:

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2.  Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.

ASME Compliance: Comply with ASME B31.1, "Power Piping" and ASME B31.9,
"Building Services Piping" for materials, products, and installation. Safety valves and
pressure vessels shall bear the appropriate ASME label. Fabricate and stamp flash
tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

PART 2 - PRODUCTS

2.1

2.2

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A 53/A 53M, black steel, plain ends, seamless, Type, Grade, and
Schedule as indicated in Part 3 piping applications articles.

Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

Wrought-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and
gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, black steel of same
Type, Grade, and Schedule as pipe in which installed.
JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness
unless thickness or specific material is indicated.
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a. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

C. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

D. Welding Materials: Comply with Section Il, Part C, of ASME Boiler and Pressure
Vessel Code for welding materials appropriate for wall thickness and for chemical
analysis of pipe being welded.

2.3 VALVES

A.  Gate, Check and Ball Valves: Comply with requirements specified in these sections.

2.4 STRAINERS
A. Y-Pattern Strainers:

1. Body: ASTM A 126, Class B cast iron, with bolted cover and bottom drain
connection.

End Connections: Threaded ends for strainers NPS 2 and smaller.

Strainer Screen: Stainless-steel, 20 mesh strainer, and perforated stainless-steel
basket with 50 percent free area.

4. Tapped blowoff plug.

5. CWP Rating: 250-psig working steam pressure.

wnN

2.5 STEAM TRAPS
A. Inverted Bucket Traps:

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

Armstrong International, Inc.

Barnes & Jones, Inc.

Dunham-Bush, Inc.

Hoffman Specialty; Division of ITT Industries.
Spirax Sarco, Inc.

Prior approved equal.

~oooTw

Body and Cap: Cast iron.

End Connections: Threaded.

Head and Seat: Stainless steel.

Valve Retainer, Lever, and Guide Pin Assembly: Stainless steel.
Bucket: Brass or stainless steel.

Strainer: Integral stainless-steel inlet strainer within the trap body.
Air Vent: Stainless-steel thermostatic vent.

Pressure Rating: 250 psig.

CoNoOR~WN
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

HP STEAM PIPING APPLICATIONS

HP Steam Piping, NPS 2 and Smaller. Schedule 80, Type S, Grade B, seamless steel
pipe; Class 125 cast-iron fittings; and threaded joints.

HP Steam Piping, NPS 2-1/2 through NPS 12: Schedule 80, A53, Grade B, seamless,
steel pipe; Class 300 wrought-steel fittings, flanges, and flange fittings; and welded and
flanged joints.

Condensate piping above grade, NPS 2 and smaller, shall be the following:

1. Schedule 80, Type S, Grade B, seamless steel pipe; Class 125 cast-iron fittings;
and threaded joints.

Condensate piping above grade, NPS 2-1/2 and larger, shall be the following:

1. Schedule 80, Type E, Grade B, seamless steel pipe; Class 150 wrought-steel
fittings, flanges, and flange fittings; and welded and flanged joints.

VALVE APPLICATIONS

Install shutoff duty valves on this project at steam inlet into building if one is not

installed and at the inlet and outlet of steam traps.

PIPING INSTALLATION

Drawing plans and diagrams indicate general location and arrangement of piping

systems. Use indicated piping locations and arrangements unless existing conditions

dictate otherwise. Install piping as indicated unless deviations to layout are approved

on Coordination Drawings.

Install piping at right angles and parallel to building walls. Diagonal runs are prohibited
unless specifically indicated otherwise.

Install piping to permit valve servicing.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system
operating pressure.
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3.4

3.5

H.

Install drains, consisting of a tee fitting, NPS 3/4 full port-ball valve, and short NPS 3/4
threaded nipple with cap, at low points in piping system mains and elsewhere as
required for system drainage.

Install steam supply piping at a minimum uniform grade of 0.2 percent downward in
direction of steam flow, or as existing conditions dictate.

Install condensate return piping at a minimum uniform grade of 0.4 percent downward
in direction of condensate flow or as existing conditions dictate.

Reduce pipe sizes using eccentric reducer fitting installed with level side down.
Install branch connections to mains with the branch connected to top of main pipe.

Install unions in piping, NPS 2 and smaller, adjacent to valves, traps and elsewhere as
indicated.

Install flanges in piping, NPS 2-1/2 and larger and elsewhere as indicated.

Install strainers on supply side of traps, and elsewhere as indicated. Match size of
strainer blowoff connection for strainers smaller than NPS 2.

Identify piping as specified in Division 15 Section "Mechanical Identification.”

Install drip legs at low points and natural drainage points such as ends of mains or
bottoms of risers.

STEAM-TRAP INSTALLATION

Install steam traps in accessible locations as close as possible to risers.

Install full-port ball valve, strainer, and union upstream from trap; install union, check
valve, and full-port ball valve downstream from trap unless otherwise indicated.
HANGERS AND SUPPORTS

Install the following pipe attachments:

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet
long.

Install hangers with the following maximum spacing and minimum rod sizes:

NPS 3/4: Maximum span, 9 feet; minimum rod size, 1/4 inch.
NPS 1. Maximum span, 9 feet; minimum rod size, 1/4 inch.
NPS 1-1/2: Maximum span, 12 feet; minimum rod size, 3/8 inch.
NPS 2: Maximum span, 13 feet; minimum rod size, 3/8 inch.
NPS 2-1/2: Maximum span, 14 feet; minimum rod size, 3/8 inch.
NPS 3: Maximum span, 15 feet; minimum rod size, 3/8 inch.
NPS 4: Maximum span, 17 feet; minimum rod size, 1/2 inch.

NouokrwhE
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3.6

3.7

8. NPS 6: Maximum span, 21 feet; minimum rod size, 1/2 inch.

PIPE JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 15 Sections
specifying piping systems.

Ream ends of pipes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

1.  Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open
welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes
and welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for
service application. Install gasket concentrically positioned. Use suitable lubricants on
bolt threads.

FIELD QUALITY CONTROL

Prepare steam and condensate piping according to ASME B31.9, "Building Services
Piping," and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during
test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions
due to test pressure. If temporary restraints are impractical, isolate expansion
joints from testing.

3. Flush system with clean water. Clean strainers.

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure
shall be capable of sealing against test pressure without damage to valve. Install
blinds in flanged joints to isolate equipment.

Perform the following tests on steam and condensate piping:
1. Use ambient temperature water as a testing medium.

2. Subject piping system to hydrostatic test pressure that is not less than 1.5 times
the working pressure. Test pressure shall not exceed maximum pressure for any
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component in system under test. Verify that stress due to pressure at bottom of
vertical runs does not exceed 90 percent of specified minimum yield strength.

3.  After hydrostatic test pressure has been applied for at least 4 hours examine
piping, joints, and connections for leakage. Eliminate leaks by tightening,
repairing, or replacing components, and repeat hydrostatic test until there are no
leaks.

C. Prepare written report of testing.

END OF SECTION 15182
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SECTION 15255 - UNDERGROUND PIPE INSULATION PROTECTION SYSTEM

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.  Extent of underground piping insulation required by this section is indicated on
drawings and schedules, and by requirements of this section.

B. Types of underground piping insulation specified in this section include the
following:

1. Inorganic, engineered granular, underground pipe insulation.

1.3 QUALITY ASSURANCE

A. Manufacturer’s Qualifications: Firm regularly engaged in the manufacture of
granular insulation products, of size and type required, whose product has been
in satisfactory use in similar service for not less than 10 years.

B. Installers Qualifications: Firm with at least 3 years of successful installation
experience on projects with elevated temperature mechanical insulation
systems.

1.4 SUBMITTALS

A.  Product data: Submit Manufacturer’s technical date and installation instructions
for insulation system specified. Submit manufacturer’s data showing
conformance with requirements of this section.

15 DELIVERY, STORAGE, AND HANDLING
A. Deliver insulation associated adhesives, form work and supplementary steel to
site in manufacturer’s containers with manufacturer’s stamp or label clearly

shown.

B. Protect insulation and associated components against dirt, water and chemical
damage.
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1.6

A.

SUBSTITUTIONS

Request for substitutions must be made within 10 days prior to bid, approved
substitutions will be included in an addendum prior to bid. Requests must
indicate all deviations from requirements of this specification.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS
Manufacturer: Subject to compliance with requirements, provide products of:

1.  American Thermal Products, Inc. (Gilsulate 500 XR)
2. Prior approved equal.

PIPING INSULATION MATERIALS:

Inorganic Granular Insulation: provide engineered inorganic non-toxic, non-
flammable, Sodium Potassium Aluminum Silicate insulation with Calcium
Carbonate filler. The insulation shall be chemically treated to render it
hydrophobic. The insulation shall be free of Asbestos.

The insulation shall be dry, free flowing granular product formulated from
selected inert, inorganic materials. It shall be non-toxic, non-flammable, and
completely free of asbestos. It shall require no mixing prior to installation, and
no curing. It shall be completely compatible with all materials typically used for
underground piping in the service temperature range of 35° F to 800° F.

The insulation shall be composed of granular particles in a graded sizing
ranging from a maximum diameter of 1 mm down to sub-micron sizes in order
to provide compactibility and load bearing capability.

When consolidated to 40-42 Ib./cu. ft. the insulation envelope shall be capable
of withstanding moisture penetration equivalent to a 48” hydrostatic head for a
period of 30 days.

Provide insulation with the following properties:

Density: 40 - 42 Ib/cu. ft. consolidated use density

Load Bearing: 12000 psf at consolidated density

Prior to backfill the insulation must support a man’s weight.

Thermal Conductivity: K = 0.60 BTU/hr.sq.ft/deg.F/in at consolidated
density and at mean temperature of 175° F.

K= 0.65 BTU/hr/sq.ft/deg.F/in at 300°

Temperature Range: 35° F to 800° F.

Electrical Resistivity: greater than 10 to the 12" Ohm-cm.

PwbdPE

No o

Protective Coatings: provide a bitumastic self-priming, heavy duty, cold-applied,
water proof coating over steam and condensate piping. Coating shall be made
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from pitch derived from tar and solvents. Approved product, Carboline®

“Bitumastic Super Service Black” or equal. Up to 400° F.

G.  Structural Steel Components: provide steel anchors and guides as required by
the contract documents and insulation manufacturer’s drawings and Design and
Installation Manual.

H.  Expansion Cushions: provide 3 to 5 pounds density mineral fiber cushion to
accommodate thermal expansion at expansion loops and elbows as required by
the contract documents and insulation manufacturer’s drawings and Design and
Installation Manual. See detail on drawings.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine area and conditions under which mechanical insulation is to be
installed. Do not proceed with work until unsatisfactory conditions have been
corrected. All Standing water shall be removed from trench prior to installing
insulation.

B. Pile dirt from trenching on one side of trench and work from opposite side.
Insure bottoms of trench is free of debris and large stones. Bottom of trench
shall be undisturbed.

3.2 INSTALLATION

A. The insulation shall be installed according to the recommendations and details
of the manufacturer. This design was based off of American Thermal products,
Inc. for Gilsulate 500 xr.

B. Installation of anchors: Install structural steel and concrete of the size and
guantity shown on the contract documents. Pour 2000 psi concrete at 28 days
around rebar and anchors and against undisturbed soil. Insure anchors and
support channel (if required) are at the proper elevation for installation of piping.
Insure the rebar and the bottom of the anchor are within the concrete envelope.
Just prior to pouring the insulation coat all exposed steel with bitumastic.

C. Installation of guides: Install structural steel and concrete of the size and
guantity shown on the contract documents. Pour 2000 psi concrete at 28 days
around lower portion of guide brackets and against undisturbed soil. Weld the
horizontal guide brackets at the proper pipe elevation. Just prior to pouring the
insulation coat all exposed steel guide brackets and spacer angels with
bitumastic.

D. Installation of expansion loop support: Pour concrete support pad of the size
indicated on the contract documents. Insure pad elevation is correct for proper
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pipe elevation when the concrete pipe support is installed. Coat pipe support

with bitumastic.

E. Installation of temporary pipe supports: Provide temporary pipe support wires
suspended from lumber bridging the trench. Temporary wood bocks located
under the pipe may also be used. These supports must be removed as the
insulation is poured and consolidated. No object should be allowed to bridge
the gap between the soil and the pipe except the insulation.

F. Installation of expansion cushions: Wrap mineral fiber cushions around pipe
elbows on expansion elbows and expansion loops as indicated on the contract
documents. Insure there is sufficient space or flexibility between cushions to
allow insulation to pour and be consolidated under piping. Secure chusion to
pipe with strapping.

G. Installation of forms: Provide gypsum board forms with support posts as shown
on the contract documents. Posts must be located on the outside of the forms
and spaced to prevent bowing of the gypsum board. After forms are in place,
partially backfill outside of form to height of pipe.

H.  Testing of pipe: Prior to installing insulation, inspect welds and pressure test
pipe as required by other sections of this specification. Clean pipe of all dirt,
scale and foreign materials.

l. Pouring of insulation: Pour insulation in short sections along the pipe axis.
Apply bitumasic to structural steel surfaces and fill trench to center line of pipe.
Consolidate insulation using a rod-type concrete vibrator pulled along the sides
and between the pipes. Pour and consolidate additional layers of insulation until
the design coverage has been achieved.

1. Proper consolidation is achieved when the insulation can be walked on
with foot prints less than 1” deep.

2. Backfill first 6” of soil (no stones) by hand. Complete back filing and
mechanically compact in layers to grade level. See section “Earthwork”.

END OF SECTION 15255
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