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SECTION 00 0107 — ARCHITECTURAL SEALS

The Architects seal on these contract documents has been affixed in accordance with the requirements of
Chapter 327, RSMO. In affixing this seal, the Architect takes responsibility for the attached architectural
specifications. The Architect hereby disclaims any and all responsibility for project specifications other
than these, included in these project documents, they being the responsibility of the other design
professionals, whose seals and statements appear herein.

Specification Section 02 8213 and the Hazardous Building Material Survey are technical documents that
have been prepared by a qualified third-party hazardous materials testing lab. The specification was not

prepared under the direct supervision of the architect and therefore is not included as part of the
architect’s certification.

SPECIFICATIONS:

DIVISION 02 — EXISTING CONDITIONS
02 4119 - SELECTIVE DEMOLITION

DIVISION 03 — CONCRETE
03 3000 - CAST-IN-PLACE CONCRETE

DIVISION 04 — MASONRY
04 2200 - CONCRETE UNIT MASONRY

DIVISION 07 — THERMAL AND MOISTURE PROTECTION
07 8413 - PENETRATION FIRESTOPPING
07 9200 - JOINT SEALANTS

DIVISION 08 — OPENINGS
08 3113 - ACCESS DOORS AND FRAMES

DIVISION 09 — FINISHES
09 9113 - EXTERIOR PAINTING
09 9123 - INTERIOR PAINTING

DIVISION 10 — SPECIALTIES
10 2113.13 - METAL TOILET COMPARTMENTS
10 2113.19 - PLASTIC TOILET COMPARTMENTS (BASE BID, ALT 2 & ALT 4)
10 2800 - TOILET, BATH, AND LAUNDRY ACCESSORIES

DIVISION 12 — FURNISHINGS
12 3616 - METAL COUNTERTOPS

Bradley
John Stegemann

Number
A-2008015243

(seal) Signature J@Q&Wif‘—’

ND OF SECTION 00 0107
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SECTION 00 0107 — MECHANICAL, ELECTRICAL, AND PLUMBING SEALS

The Engineers seal on these contract documents has been affixed in accordance with the requirements of
Chapter 327, RSMO. In affixing this seal, the Engineer takes responsibility for the attached engineering
specifications. The Engineer hereby disclaims any and all responsibility for project specifications other than
these, included in these project documents, they being the responsibility of the other design professionals,
whose seals and statements appear herein.

SPECIFICATIONS:

DIVISION 22 — PLUMBING
22 0518 - ESCUTCHEONS FOR PLUMBING PIPING
22 0523.12 - BALL VALVES FOR PLUMBING PIPING
22 0529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
22 0533 — HEAT TRACING FOR PLUMBING PIPING
22 0553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
22 0719 - PLUMBING PIPING INSULATION
22 1116 - DOMESTIC WATER PIPING
22 1119 - DOMESTIC WATER PIPING SPECIALTIES
22 1316 - SANITARY WASTE AND VENT PIPING
22 1319 - SANITARY WASTE PIPING SPECIALTIES
22 1319.13 - SANITARY DRAINS
22 3300 - ELECTRIC DOMESTIC-WATER HEATERS
22 4213.13 - COMMERCIAL WATER CLOSETS
22 4213.16 - COMMERCIAL URINALS
22 4216.13 - COMMERCIAL LAVATORIES

DIVISION 23 — HEATING VENTILATING AND AIR CONDITIONING
23 0500 - COMMON WORK RESULTS FOR HVAC
23 0553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
23 0594 - TEST-ADJUST-BALANCE
23 0713 - DUCT INSULATION
23 0900 - CONTROL SYSTEMS
23 1123 - FACILITY NATURAL-GAS PIPING
23 3113 - METAL DUCTS
23 3300 - AIR DUCT ACCESSORIES
23 3423 - HYAC POWER VENTILATORS
23 3713 - DIFFUSERS, REGISTERS AND GRILLES
23 5533.16 - GAS- FIRED UNIT HEATERS
23 8239.19 - WALL HEATERS

DIVISION 26 — ELECTRICAL
26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
26 0533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
26 0923 - LIGHTING CONTROL DEVICES
26 2213 - LOW-VOLTAGE DISTRIBUTION TRANSFORMERS
26 2416 - PANELBOARDS
26 2726 - WIRING DEVICES
26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
26 5119 - LED INTERIOR LIGHTING

CP241935 Memorial Stadium Facilities - 000107 -1 0of 2 MECHANICAL, ELECTRICAL, AND
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NUMBER
PE-2019017814

OCTOBER 17, 2025
(seal) Signature

END OF SECTION 00 0107
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PLANNING DESIGN & CONSTRUCTION

900 E. Stadium, Ste. 130
Columbia, Missouri 65211
Telephone: (573) 882-6800

ADVERTISEMENT FOR BIDS
Sealed bids for:

Memorial Stadium Facilities —
Concourse Restroom and Concession Stand Upgrades

UNIVERSITY OF MISSOURI
COLUMBIA, MISSOURI
PROJECT NUMBER:  CP241935 CONSTRUCTION ESTIMATE: $2,860,000 - $3,180,000

will be received by the Curators of the University of Missouri, Owner, at Planning, Design & Construction, Room L100
(Front Reception Desk), General Services Building, University of Missouri, Columbia, Missouri 65211, until 1:30 p.m.,
C.S.T., November 18, 2025 and then immediately opened and publicly read aloud.

Drawings, specifications, and other related contract information may be obtained at http://operations-
webapps.missouri.edu/pdc/adsite/ad.html. Electronic bid sets are available at no cost and may be printed as desired by the
plan holders. No paper copies will be issued. If paper copies are desired, it is the responsibility of the user to print the files
or have them printed.

Questions regarding the scope of work should be directed to Brad Stegemann with Simon Oswald Associates, Inc. at (573)
443-1407 or stegemann@soa-inc.com. Questions regarding commercial conditions should be directed to John Moon at
(573) 882-0544 or moonj@missouri.edu.

A prebid meeting will be held at 9:30 a.m., C.S.T., November 4, 2025 in the General Services Bldg., Room 194A, followed
by a site walk-through.

This project has participations goals for Minority Business Enterprises (MBE), Women Business Enterprises (WBE) and
Service-Disabled Veteran Business Enterprises (SDVE) as follows: 10% MBE, 10% WBE and 3% SDVE. Please see the
Information for Bidders and General Conditions for additional information about the MBE/WBE/SDVE Participation Goals.
The Owner reserves the right to waive informalities in bids and to reject any and all bids.

Individuals with special needs as addressed by the Americans with Disabilities Act may contact (573) 882-6800.

Advertisement Date: October 31, 2025


http://operations-webapps.missouri.edu/pdc/adsite/ad.html
http://operations-webapps.missouri.edu/pdc/adsite/ad.html

SECTION 1.A

BID FOR LUMP SUM CONTRACT

Date:

BID OF

(hereinafter called "Bidder") a corporation* organized and existing under laws of the State of ,

A partnership* consisting of

An individual* trading as

A joint venture* consisting of

*Insert Corporation(s), partnership or individual, as applicable.

TO: Curators of the University of Missouri
c/o Associate Vice Chancellor — Facilities
Roof L100, General Services Building
University of Missouri
Columbia, Missouri 65211

1. Bidder, in compliance with invitation for bids for construction work in accordance with
Drawings and Specifications prepared by SOA Architecture, entitted "MEMORIAL STADIUM
FACILITIES — CONCOURSE RESTROOM & CONCESSTION STAND UPGRADES", project
number CP241935, dated October 17, 2025 having examined Contract Documents and site of
proposed work, and being familiar with all conditions pertaining to construction of proposed project,
including availability of materials and labor, hereby proposes to furnish all labor, materials and
supplies to construct project in accordance with Contract Documents, within time set forth herein
at prices stated below. Prices shall cover all expenses, including taxes not covered by the University
of Missouri’s tax exemption status, incurred in performing work required under Contract documents,
of which this Bid is a part.

Bidder acknowledges receipt of following addenda:

Addendum No. Dated
Addendum No. Dated
Addendum No. Dated
Addendum No. Dated
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2. In following Bid(s), amount(s) shall be written in both words and figures. In case of
discrepancy between words and figures, words shall govern.

3. BID PRICING
a. Base Bid: East Main Concourse Scope of Work
The Bidder agrees to furnish all labor, materials, tools, and equipment required to renovate
CP241935 Concourse Restrooms & Concessions; all as indicated on the Drawings and
described in these Specifications for sum of:

DOLLARS ($ )-

b. Base Bid: East Main Concourse & West Main Concourse Scope of Work
The Bidder agrees to furnish all labor, materials, tools, and equipment required to renovate
CP241935 Concourse Restrooms & Concessions; all as indicated on the Drawings and
described in these Specifications for sum of:

DOLLARS ($ )-

C. Additive Alternate Bids:

Above Base Bid may be changed in accordance with following Alternate Bids as Owner may
elect. Alternates are as described in Section 1.H of Project Manual. Alternates are written in
a priority order, but Owner is not required to accept or reject in order listed. This is a one (1)
contract project, therefore, Alternates shall be studied by each Bidder to determine effect on
Bids of Contractor and each Subcontractor and/or Material supplier.

(1) Additive Alternate No. 1: Replace all East Concourse Concessions Light
fixtures with new LED fixtures and 1200Amp Electrical Panel as indicated on the
Drawings and described in these Specifications All for sum of:

DOLLARS ($ )-

(2) Additive Alternate No. 2: Replace all East Main Concourse Restroom metal
toilet compartments with new HDPE toilet compartments as indicated on the
Drawings and described in these Specifications. All for sum of:

DOLLARS ($ )-
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(3) Additive Alternate No. 3: Replace all West Concourse Concessions Light fixtures
with new LED fixtures as indicated on the Drawings and described in these
Specifications All for sum of:

DOLLARS ($ )-

(4) Additive Alternate No. 4: Replace all West Main Concourse Restroom metal
toilet compartments with new HDPE toilet compartments as indicated on the
Drawings and described in these Specifications. All for sum of:

DOLLARS ($ )-

4, PROJECT COMPLETION
a. Contract Period - Contract period begins on the day the Contractor receives
unsigned Contract, Performance Bond, Payment Bond, and "Instructions for Execution of
Contract, Bonds, and Insurance Certificates." Bidder agrees the on-site construction
shall not commence until January 5, 2026, and shall be completed by July 15, 2026.
Fifteen (15) calendar days have been allocated in construction schedule for receiving
aforementioned documents from Bidder.

b. Commencement - Contractor agrees to commence work on this project after the
"Notice to Proceed" is issued by the Owner. "Notice to Proceed" will be issued within
seven (7) calendar days after Owner receives properly prepared and executed Contract
documents listed in paragraph 4.a. above.

C. Special scheduling requirements: refer to the special scheduling requirements
described in the Special Conditions 1.E.

5. SUBCONTRACTOR LIST:
Bidder hereby certifies that the following subcontractors will be used in performance of Work:

NOTE: Failure to list subcontractors for each category of work identified on this form or listing more than one
subcontractor for any category of work without designating the portion of work performed by each shall be
grounds for rejection of bid. List name, city, and state of designated subcontractor, for each category of work
listed in Bid For Lump Sum Contract. If work within a category will be performed by more than one
subcontractor, Bidder shall provide name, city, and state of each subcontractor and specify exact portion of
work to be performed by each. If acceptance/non-acceptance of Alternates will affect designation of a
subcontractor, Bidder shall provide information, for each affected category, with this bid form. If Bidder
intends to perform any designated subcontract work by using Bidder's own employees, then Bidder shall list
their own name, city, and state. The bidder may petition the Owner to change a listed subcontractor only
within 48 hours of the bid opening. See Information For Bidders Section 16 List of Subcontractors for
requirements.
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Work to be performed Subcontractor Name, City, State

Plumbing

Mechanical

Electrical

6. MBE/WBE/SDVE PARTICIPATION

a. SDVE Bonus Preference: A three (3) point bonus preference will be given to a Bidder that is a
certified Service-Disabled Veteran Business Enterprise (SDVE) doing business as Missouri
firm, corporation, or individual, or that maintains a Missouri office or place of business, as stated
in the Information for Bidders. By indicating “Yes” below, the Bidder certifies that the Bidder is
certified as an SDVE by the State of Missouri, Office of Administration.

Yes No

a. MBE/WBE/SDVE Participation Goals: The Bidder shall have a goal of providing participation in the
contract of Minority Business Enterprises (MBE) of ten percent (10%) with Women Business
Enterprises (WBE) of ten percent (10%), and with Service-Disabled Veteran Business Enterprises
(SDVE) of three percent (3%) of the awarded contract price for work to be performed.

b. Good Faith Effort Waiver: Requests for waiver of these goals due to good faith effort shall be
submitted on the attached Application For Waiver form. A determination by the UM Executive
Director of Facilities Planning and Development that a good faith effort has not been made by Bidder
to achieve above stated goals may result in rejection of the bid.

c. The undersigned Bidder proposes to perform work with the MBE/WBE/SDVE participation level set
forth below. An MBE/WBE/SDVE Compliance Evaluation form shall be submitted with this bid for
each MBE/WBE/SDVE subcontractor to be used on this project.

MBE PERCENTAGE PARTICIPATION: percent (___ %)
WBE PERCENTAGE PARTICIPATION: percent (__ %)
SDVE PERCENTAGE PARTICIPATION: percent (___ %)
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7. BIDDER'S ACKNOWLEDGMENTS

a. Bidder declares that he has had an opportunity to examine the site of the work
and he has examined Contract Documents therefore; that he has carefully prepared his
bid upon the basis thereof; that he has carefully examined and checked bid, materials,
equipment and labor required thereunder, cost thereof, and his figures therefore. Bidder
hereby states that amount, or amounts, set forth in bid is, or are, correct and that no
mistake or error has occurred in bid or in Bidder's computations upon which this bid is
based. Bidder agrees that he will make no claim for reformation, modifications, revisions
or correction of bid after scheduled closing time for receipt of bids.

b. Bidder agrees that bid shall not be withdrawn for a period of 90 days after
scheduled closing time for receipt of bids.

C. Bidder understands that Owner reserves right to reject any or all bids and to
waive any informalities in bidding.

d. Accompanying the bid is a bid bond, or a certified check, or an irrevocable letter
of credit, or a cashier's check payable without condition to "The Curators of the University
of Missouri" which is an amount at least equal to five percent (5%) of amount of largest
possible total bid herein submitted, including consideration of Alternates.

e. Accompanying the bid is a Bidder's Statement of Qualifications. Failure of Bidder
to submit the Bidder's Statement of Qualifications with the bid may cause the bid to be
rejected. Owner does not maintain Bidder's Statements of Qualifications on file.

f. It is understood and agreed that bid security of two (2) lowest and responsive
Bidders will be retained until Contract has been executed and an acceptable
Performance Bond and Payment Bond has been furnished. It is understood and agreed
that if the bid is accepted and the undersigned fails to execute the Contract and furnish
acceptable Performance/Payment Bond as required by Contract Documents,
accompanying bid security will be realized upon or retained by Owner. Otherwise, the bid
security will be returned to the undersigned.

8. BIDDER'S CERTIFICATE
Bidder hereby certifies:
a. His bid is genuine and is not made in interest of or on behalf of any undisclosed

person, firm or corporation, and is not submitted in conformity with any agreement or
rules of any group, association or corporation.

b. He has not directly or indirectly induced or solicited any other bidder to put in a
false or sham bid.

C. He has not solicited or induced any person, firm or corporation to refrain from bidding.

d. He has not sought by collusion or otherwise to obtain for himself any advantage
over any other Bidder or over Owner.

e. He will not discriminate against any employee or applicant for employment because
of
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race, color, religion, sex or national origin in connection with performance of work.

f. By virtue of policy of the Board of Curators, and by virtue of statutory
authority, a preference will be given to materials, products, supplies, provisions and all
other articles produced, manufactured, mined or grown within the State of Missouri.
By virtue of policy of the Board of Curators, preference will also be given to all Missouri
firms, corporations, or individuals, all as more fully set forth in "Information For
Bidders."

9. BIDDER'S SIGNATURE

Note: All signatures shall be original; not copies, photocopies, stamped, etc.

Authorized Signature Date

Printed Name Title

Company Name

Mailing Address

City, State, Zip

Phone No. Federal Employer ID No.
Fax No. E-Mail Address
Circle one: Individual Partnership Corporation Joint Venture

If a corporation, incorporated under the laws of the State of

Licensed to do business in the State of Missouri? _yes no

(Each Bidder shall complete bid form by manually signing on the proper signature line above and
supplying required information called for in connection with the signature. Information is necessary for
proper preparation of the Contract, Performance Bond and Payment Bond. Each Bidder shall supply
information called for in accompanying "Bidder's Statement of Qualifications.")

END OF SECTION

University Project #CP241935 1.A-6



UNIVERSITY OF MISSOURI
BIDDER'S STATEMENT OF QUALIFICATIONS

Submit with Bid for Lump Sum Contract in separate envelope appropriately labeled. Attach additional sheet if
necessary.

1. Company Name
Phonet# Fax #:
Address
2. Number of years in business ____. If not under present firm name, list previous firm names and

types of organization.

3. List contracts on hand (complete the following schedule, include telephone number).
Project & Address Owner/Owner's Phone Architect ~ Amount of  Percent
Representative Number your Completed
Contract
4. General character of work performed by your company personnel.
5. List important projects completed in the last five (5) years on a type similar to the work now bid for,
including approximate cost and telephone number.
Project & Address Owner/Owner's Phone Architect ~ Amount of your Percent
Representative Number Contract Completed
6. Other experience qualifying you for the work now bid.
7. No default has been made in any contract complete or incomplete except as noted below:

(a) Number of contracts on which default was made

(b) Description of defaulted contracts and reason therefor

8. Are you or your company certified by the State of Missouri, Office of Administration as a Minority
Business Enterprise (MBE), Women Business Enterprise (WBE), or Service-Disabled Veteran Business
Enterprise (SDVE)?

Yes No

BSQ/1
06/2025



9. Have you or your company been suspended or debarred from working at any University of Missouri

campus?
Yes No (If the answer is "yes", give details.)
10. Have any administrative or legal proceedings been started against you or your company alleging violation
of any wage and hour regulations or laws?
Yes No (If the answer is "yes", give details.)
11. Workers Compensation Experience Modification Rates (last 3 yrs): / / _
Incidence Rates (last 3 years): / /
12. List banking references.
13. (a) Do you have a current confidential financial statement on file with Owner?
Yes No (If not, and if desired, Bidder may submit such statement with bid, in

a separate sealed and labeled envelope.)
(b) Ifnot, upon request will you file a detailed confidential financial statement within three (3) days?
Yes No

Dated at this day of 20

Name of Organization

Signature

Printed Name

Title of Person Signing

END OF SECTION
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UNIVERSITY OF MISSOURI
BIDDER'S STATEMENT OF QUALIFICATIONS
FOR ASBESTOS ABATEMENT

Submit with Bid for Lump Sum Contract in separate envelope appropriately labeled. Attach additional sheet if
necessary.

1. Company Name Phone#
Address
2. State of Missouri Registration number
3. Number of years in business If not under present firm name, list previous firm names and

types of organization.

4. List contracts on hand (complete the following schedule, include telephone number).
Project & Address Owner/Owner's Phone Architect ~ Amount of  Percent
Representative Number your Completed
Contract
5. General character of work performed by your company personnel.
6. List important projects completed in the last five (5) years on a type similar to the work now bid for,
including approximate cost and telephone number.
Project & Address Owner/Owner's Phone Architect ~ Amount of your Percent
Representative Number Contract Completed
7. Other experience qualifying you for the work now bid.
8. No default has been made in any contract complete or incomplete except as noted below:

(a) Number of contracts on which default was made

(b) Description of defaulted contracts and reason therefor

9. Are you or your company certified by the State of Missouri, Office of Administration as a Minority
Business Enterprise (MBE), Women Business Enterprise (WBE), or Service-Disabled Veteran Business
Enterprise (SDVE)?

BSQ-ASB/1
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10.

11.

12.

13.

14.

Dated at

Yes No
Have you or your company been suspended or debarred from working at any University of Missouri
campus?

Yes No (If the answer is "yes", give details.)

Have any administrative or legal proceedings been started against you or your company alleging violation
of any wage and hour regulations or laws?

Yes No (If the answer is "yes", give details.)
Workers Compensation Experience Modification Rates (last 3 yrs): / / _
Incidence Rates (last 3 years): / /

List banking references.

(a) Do you have a current confidential financial statement on file with Owner?
Yes No (If not, and if desired, Bidder may submit such statement with bid,
in a separate sealed and labeled envelope.)

(b) If not, upon request will you file a detailed confidential financial statement within three (3) days?
Yes No

this day of 20

Name of Organization

Signature

Printed Name

Title of Person Signing

BSQ-ASB/2
06/2025



MBE/WBE/SDVE COMPLIANCE EVALUATION FORM

This form shall be completed by Bidders and submitted with the Bidder's Statement of Qualifications form
for each MBE/WBE/SDVE firm that will perform work under the contract. The undersigned submits the
following data with respect to this firm’s assurance to meet the goal for MBE/WBE/SDVE Participation.

1.

Project:

2. Name of General Contractor:
3. Name of MBE/WBE/SDVE Firm:
Address:
Phone No.: Fax No.:
Status (check one) MBE ~ WBE _ Service-Disabled Veteran
4. Describe the work to be performed. (List Base Bid work and any Alternate work
separately):
Base Bid:
5. Dollar amount of contract to be subcontracted to the MBE/WBE/SDVE firm:
Base Bid:
Alternate(s), (Identify separately):
6. Is the proposed firm certified as an MBE/WBE/SDVE by the State of Missouri, Office of
Administration?
Yes No_
Signature:
Name:
Title:
Date:
SD-COMP

6/2025
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APPLICATION FOR WAIVER

This form shall be completed and submitted with the Bidder’s Statement of Qualifications. Firms wishing
to be considered for award are required to demonstrate that a good faith effort has been made to meet the
MBE/WBE/SDVE Participation Goals for that project. This form will be used to evaluate the extent to which
a good faith effort has been made. The undersigned submits the following data with respect to the Bidder’s
efforts to meet the MBE/WBE/SDVE Participation Goals.

1. List pre-bid conferences your firm attended where MBE/WBE/SDVE Participation Goals were
discussed.
2. Identify advertising efforts undertaken by your firm which were intended to recruit potential

MBE/WBE/SDVE subcontractors or suppliers for various aspects of this project. Provide names of
newspapers, dates of advertisements and copies of ads that were run.

3. Note specific efforts to contact in writing those MBE/WBE/SDVE firms capable of and likely to
participate as subcontractors or suppliers for this project.

4. Describe steps taken by your firm to divide work into areas in which MBE/WBE/SDVE firms
would be capable of performing.

5. What efforts were taken to negotiate with prospective MBE/WBE/SDVE? Include the names,
addresses, and telephone numbers of MBE/WBE/SDVE firms contacted, a description of the
information given to MBE/WBE/SDVE firms regarding plans and specifications for the assigned
work, and a statement as to why additional agreements were not made with MBE/WBE/SDVE
firms.

SD-COMP
6/2025



6. List reasons for rejecting an MBE/WBE/SDVE firm which has been contacted.

7. Describe the follow-up contacts with MBE/WBE/SDVE firms made by your firm after the initial
solicitation.
8. Describe the efforts made by your firm to provide interested MBE/WBE/SDVE firms with

sufficiently detailed information about the plans, specifications and requirements of the contract.

9. Describe your firm's efforts to locate MBE/WBE/SDVE firms.

Based on the above stated good faith efforts made to meet the MBE/WBE/SDVE Participation Goals, the
Bidder hereby requests that the original goal be waived and that the percentage goal for this project be set at
percent.

The undersigned hereby certifies, having read the answers contained in the foregoing Application for Waiver,
that they are true and correct to the best of his/her knowledge, information and belief.

Signature:

Name:

Title:

Company:

Date:

SD-COMP
6/2025



AFFIDAVIT

"The undersigned swears that the foregoing statements are true and correct and include all material
information necessary to identify and explain the operation of

(name of firm) as well as the ownership thereof. Further, the undersigned agrees to provide through the
prime contractor or directly to the Contracting Officer current, complete and accurate information regarding
actual work performed on the project, the payment therefore and any proposed changes, if any, of the project,
the foregoing arrangements and to permit the audit and examination of books, records and files of the named
firm. Any material misrepresentation will be grounds for terminating any contract which may be awarded
and for initiating action under federal or state laws concerning false statements."

Note - If, after filing this information and before the work of this firm is completed on the contract covered
by this regulation, there is any significant change in the information submitted, you must inform the UM
Executive Director of Facilities Planning and Development of the change either through the prime contractor
or directly.

Signature:

Name:

Title:

Date:

Corporate Seal (where appropriate)

Date:

State of

County of

On this day of ,
20 , before me appeared to me
personally known, who, being duly sworn, did execute the foregoing affidavit, and did state that he or she
was properly authorized by to execute the affidavit and
did so as his or her own free act and deed.

(Seal)

Notary Public

Commission expires:

SD-COMP
6/2025
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1. Contract Documents and Definitions
1.1 The “Drawings,” “Specifications,” and “Contract
Documents” are defined in the “General Conditions of the
Contract for Construction.”

1.2 The Drawings, Specifications, and other Contract
Documents may be obtained as indicated in the Advertisement
for Bids.

1.3 As used herein, “Bid” refers to an offer or proposal
submitted to the Owner to enter into a contract for the work
identified in the Drawings, Specifications and other Contract
Documents.

1.4 As used herein, “Bidder” means an individual or
business entity that submits a Bid to the Owner as a prime bidder
or general contractor.

1.5 All other terms used herein shall have the meanings
defined herein or in the General Conditions of the Contract for
Construction or other Contract Documents.

2. Bidder Obligations
2.1 Before submitting a Bid, each Bidder shall carefully
examine the Drawings and Specifications and related Contract
Documents, visit the site of the work, and fully inform
themselves as to all existing conditions, facilities, restrictions,
and other matters that could affect the work or the cost thereof.

2.2 Each Bidder shall include in their Bid the cost of all
work and materials required to complete the contract in a first-
class manner, as specified in the Drawings, Specifications, and
other Contract Documents. All work shall be done as defined in
the Specifications and as indicated on the Drawings.

23 Failure or omission of any Bidder to receive or to
examine any form, instrument, addendum, or other document,
or to visit the site of the work and acquaint themselves with
existing conditions, shall in no way relieve the Bidder from any
obligation with respect to their Bid or any awarded contract. No
extra compensation will be allowed concerning any matter about
which the Bidder should have fully informed themselves prior
to submitting a Bid.

2.4 Submission of a Bid shall be deemed acceptance by the
Bidder of the above obligations and every obligation required by
the Contract Documents in the event the Bid is accepted by the
Owner.

3. Interpretation of Documents
3.1 If any prospective Bidder is in doubt about the
meaning of any part of the Drawings, Specifications, or other
Contract Documents, the Bidder shall submit a written request
to the Architect for an interpretation.

3.2 Any request for interpretation shall be delivered to the
Architect at least one (1) week prior to time for receipt of bids.

33 A Bid shall be based only on an interpretation issued
in the form of an addendum mailed to each person or business

entity that is on the Architect’s record as having received a set of
the Contract Documents.

3.4 Bidders shall not be entitled to rely on oral
interpretations or written statements not issued in an addendum
from either the Architect or a representative, agent, or employee
of the Owner.

4. Bids
4.1 Bids shall be submitted on a single “Bid for Lump Sum
Contract” form (“Bid Form”) as furnished by the Owner or
Architect. Bids shall be received separately or in combination as
required by Bid Form

4.2 In addition to the Bid Form, the Bid shall include any
documents or information required to be submitted by this
Information for Bidders or the Contract Documents.

4.3 Bids shall include amounts for alternate bids, unit
prices, and cost accounting data where required by the Bid Form.

4.4 Bidders shall apportion each base Bid between various
phases of the work, where stipulated in the Bid Form.

4.5 Bids shall be presented in sealed envelopes, which shall
be plainly marked “Bids for (indicate name of project from cover
sheet)” and mailed or delivered to the building and room number
specified in the Advertisement for Bids.

4.6 Each Bidder shall be responsible for actual delivery of
their bid during business hours, and it shall not be sufficient to
show that a Bid was mailed in time to be received before
scheduled closing time for receipt of bids, nor shall it be sufficient
to show that a Bid was somewhere in a university facility.

4.7 The Bidder’s price shall include all federal sales, excise,
and similar taxes that may be lawfully assessed in connection
with their performance of work and purchase of materials to be
incorporated in the work. City and State taxes shall not be
included as stated in the General Conditions of the Contract for
Construction.

4.8 No Bidder shall stipulate in their Bid any conditions not
contained in the Bid Form or Contract Documents. Inclusion of
any additional conditions or taking exception to any terms may
result in rejection of the Bid.

4.9 The Owner reserves the right to waive informalities in
bids and to reject any or all bids.

5. Modification and Withdrawal of Bids
5.1 A Bidder may withdraw their Bid at any time before the
scheduled closing time for receipt of bids. No Bidder may

withdraw their Bid after the scheduled closing time for receipt of
bids.

5.2 Only a written request for modification or correction of
a previously submitted Bid, contained in a sealed envelope that is
plainly marked “Modification of Bid on (name of project on cover
sheet),” which is addressed in the same manner as a Bid and
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received by Owner before the scheduled closing time for receipt
of bids, will be accepted and the Bid modified in accordance
with such written request.

6. Signing of Bids
6.1 All bids shall be signed manually, by an individual
authorized to sign on behalf of the Bidder. The title or office
held by the person signing for the Bidder shall appear below the
signature.

6.2 A Bid should contain the full and correct legal name of
the Bidder. If the Bidder is an entity registered with the Missouri
Secretary of State, the Bidder’s name on the Bid form should
appear as shown in the Secretary of State’s records.

6.3 A Bid from a partnership or joint venture shall be
signed in the name of the partnership or joint venture by at least
one partner or joint venturer or by an Attorney-in-Fact. If signed
by Attorney-in-Fact there should be attached to the Bid, a Power
of Attorney evidencing authority to sign the Bid executed by all
partners or joint venturers.

6.4 A Bid from a corporation shall be signed by an officer
of the corporation.

6.5 A Bid from a limited liability company (LLC) shall be
signed by a manager or a managing member of the LLC.

6.6 A Bid from an individual or sole proprietor shall be
signed in the name of the individual by the individual or an
Attorney-in-Fact. If signed by Attorney-in-Fact there should be
attached to the Bid, a Power of Attorney evidencing authority to
sign the Bid executed by the individual.

7. Bid Security
7.1 Each Bid shall be accompanied by a Bid Bond,
certified check, or cashier’s check, acceptable to and payable
without condition to “The Curators of the University of
Missouri” in an amount at least equal to five percent (5%) of the
Bidder’s Bid including additive alternates (“Bid Security”).

7.2 Bid security is required as a guarantee that the Bidder
will enter into a written contract and furnish a Performance Bond
within the time and in form as specified herein or in the Contract
Documents; and, if successful Bidder fails to do so, the Bid
Security will be realized upon or retained by the Owner. The
apparent low Bidder shall notify the Owner in writing within
forty-eight (48) hours of the Bid opening of any circumstance
that may affect the Bid Security including, but not limited to, an
error in the Bid. This notification will not guarantee release of
the Bidder’s security and/or the Bidder from the Bidder’s
obligations.

7.3 If a Bid Bond is given as a Bid Security, the amount of
the Bid Bond may be stated as an amount equal to at least five
percent (5%) of the Bid, including additive alternates, described
in the Bid. The Bid Bond shall be executed by the Bidder and a
responsible surety licensed in the State of Missouri with a Best’s
rating of no less than A-/XI.

7.4 It is specifically understood that the Bid Security is a
guarantee and shall not be considered as liquidated damages for
failure of Bidder to execute and deliver the contract and
Performance Bond, nor limit or fix the Bidder’s liability to the
Owner for any damages sustained because of failure to execute
and deliver the required contract and Performance Bond.

7.5 The Bid Security of the two (2) lowest, responsive,
responsible bidders will be retained by the Owner until a contract
has been executed and an acceptable Performance Bond has been
furnished, as required hereby, when such Bid Security will be
returned. The Bid Bonds of all other Bidders will be destroyed
and all other alternative forms of Bid Security will be returned to
them within ten (10) days after the Owner has determined the two
(2) lowest, responsive, responsible bids.

8. Bidder’s Statement of Qualifications
8.1 Each Bidder shall present evidence of their experience,
qualifications, financial responsibility, and ability to carry out the
terms of the contract by completing and submitting with their Bid
the “Bidder’s Statement of Qualifications” form included with
the Bid documents.

8.2 Financial information required to be included with the
Statement of Qualifications may be submitted by the Bidder in a
separately sealed envelope, which will not be opened by the
Owner during the public Bid opening.

8.3 The Bidder’s Statement of Qualifications will be treated
as confidential information by the Owner to the extent permitted
by the Missouri Sunshine Law, Section 610.010, RSMo et seq.

8.4 Bids not accompanied by the Bidder’s Statement of
Qualifications may be rejected.

9. Award of Contract
9.1 The Owner reserves the right to let other contracts in
connection with the work, including, but not limited to, contracts
for furnishing and installation of furniture, equipment, machines,
appliances, and other apparatus.

9.2 In awarding the contract, the Owner may take into
consideration the ability of the Bidder, and their subcontractors,
to handle promptly the additional work; the skill, facilities,
capacity, experience, ability, responsibility, previous work, and
financial standing of Bidder; the Bidder’s ability to provide the
required bonds and insurance; the quality, efficiency and
construction of equipment proposed to be furnished; the period of
time within which equipment is proposed to be furnished and
delivered; success in achieving the specified MBE/WBE/SDVE
Participation Goals or demonstrating a good faith effort to do so
as described in Article 15 of this document; and the Bidder’s
status as suspended or debarred. Inability of any Bidder to meet
the requirements mentioned above may be cause for rejection of
their Bid.

10. Contract Execution
10.1 The awarded Bidder shall submit within fifteen (15)
days from receipt of notice of award, the documents required in
Article 9 of the General Conditions of the Contract for
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Construction.

10.2 No bids will be considered binding upon the Owner
until all such required documents have been furnished. Failure
of Contractor to execute and submit such documents within the
time specified will be treated, at the option of the Owner, as a
breach of the Bidder’s Bid Security and the Owner shall be
under no further obligation to the Bidder.

11. Contract Security

11.1 When the Contract Sum exceeds $50,000, the
Contractor shall procure and furnish a Performance Bond and a
Payment Bond in the form prepared by the Owner. Each bond
shall be in the amount equal to one hundred percent (100%) of
the Contract Sum, as well as adjustments to the Contract Sum.
The Performance Bond shall secure and guarantee the
Contractor’s faithful performance of the Contract, including but
not limited to the Contractor’s obligation to correct any defects
after final payment has been made as required by the Contract
Documents. The Payment Bond shall secure and guarantee
payment of all persons performing labor on the Project under the
Contract and furnishing materials in connection with the
Contract in accordance with Section 107.170, RSMo. These
bonds shall be in effect through the duration of the Contract plus
any Guaranty Period required by the Contract Documents.

11.2 The bonds required hereunder shall meet all
requirements of Article 11 of the General Conditions of the
Contract for Construction.

113 If the surety of any bond furnished by the Contractor is
declared bankrupt or becomes insolvent or its right to conduct
business in the State of Missouri is terminated, or it ceases to
meet the requirements of this Article 11, the Contractor shall
within ten (10) days substitute another bond and surety, both of
which must be acceptable to the Owner. If the Contractor fails
to make such substitution, the Owner may procure such required
bonds on behalf of Contractor at Contractor’s expense.

12. Time of Completion

121 The awarded Contractor shall agree to commence
work within five (5) days of the date “Notice to Proceed” is
received from the Owner, and the entire work shall be completed
by the completion date specified or within the number of
consecutive calendar days stated in the Special Conditions. The
duration of the construction period, when specified in
consecutive calendar days, shall begin when the contractor
receives notice requesting the documents required in Article 9
of the General Conditions of the Contract for Construction.

13. Number of Contract Documents
13.1 The Owner will furnish the Contractor a copy of the
executed contract, Performance Bond, and Payment Bond.

13.2 The Owner will furnish the Contractor the number of
copies of complete sets of Drawings and Specifications for the
work, as well as clarification and change order Drawings
pertaining to change orders required during construction as set
forth in the Special Conditions.

14. Missouri Products and Missouri Firms

14.1 The Curators of the University of Missouri have
adopted a policy which is binding upon all employees and
departments of the University of Missouri, and which by contract,
shall be binding upon independent contractors and subcontractors
with the University of Missouri whereby all other things being
equal, and when the same can be secured without additional cost
over foreign products, or products of other states, a preference
shall be granted in all construction, repair and purchase contracts,
to all products, commodities, materials, supplies, and articles
mined, grown, produced, and manufactured in marketable
quantity and quality in the State of Missouri, and to all firms,
corporations or individuals doing business as Missouri firms,
corporations, or individuals. Each Bidder submitting a Bid agrees
to comply with and be bound by the foregoing policy.

14.2 MBE/WBE/SDVE Participation Award of Contract
14.2.1  Pursuant to Sections 37.020 and 34.074, RSM (and the
implementing regulations adopted by the State of Missouri,
Office of Administration), the University of Missouri System sets
goals for the participation of Minority Business Enterprise,
Women Business Enterprise and Service Disabled Veteran
Business Enterprise (MBE/WBE/SDVE) Firms (as defined in
Article 1 of the General Conditions of the Contract for
Construction) in its construction projects. The applicable goals
for each project shall be as stated in the Bid Form. The standard
goals for University projects by location are identified in the
document entitted MBE/WBE/SDVE Participation Goals;
however, the Executive Director of Facilities Planning and
Development may set higher or lower MBE or WBE goals for a
specific project by reviewing the type of project, elements of
work to be performed, time for contract performance, and
geographical location, history of MBE/WBE and non-
MBE/WBE utilization, and availability of ready, willing, and able
certified MBE/WBE:s.

1422  The Bidder shall have a minimum goal of providing
participation of Minority Business Enterprise, Women Business
Enterprise and/or Service Disabled Veteran Business Enterprise
(MBE/WBE/SDVE) Firms in the project, through self-
performance, if a MBE/WBE/SDVE Firm, or by subcontracting
with MBE/WBE/SDVE Firms as subcontractors, suppliers, or
manufacturers, in the amount of the percent of contract price
stated in the Bid Form (“MBE/WBE/SDVE Participation
Goals”). The Owner will take into consideration the Bidder’s
success in achieving the MBE/WBE/SDVE Participation Goals
in awarding the contract. Inability of any Bidder to meet one or
more of the MBE/WBE/SDVE Participation Goals shall be cause
for rejection of their Bid, unless the Bidder has demonstrated that
they made a good faith effort to comply as set forth below.

1423 In addition to the MBE/WBE/SDVE Participation
Goals set forth in the Bid Form, a three (3) point bonus preference
will be given to a Bidder that is a certified Service-Disabled
Veteran Enterprises (SDVE) business doing business as Missouri
firm, corporation, or individual, or that maintains a Missouri
office or place of business. The bonus preference will not be
given to a Bidder for the use of SDVE subcontractors, suppliers,
or manufacturers. The bonus preference shall be calculated and
applied by reducing the Bid amount of the SDVE Bidder by three
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(3) percent of the apparent low, responsive Bidder’s Bid. Based
on this calculation, if the SDVE Bidder’s resulting total Bid
valuation is less than the Bid of the apparent low, responsive
Bidder, the SDVE Bid becomes the apparent low, responsive
Bid. This reduction is for evaluation purposes only and will have
no impact on the actual amount(s) of the SDVE Bidder’s Bid or
the amount(s) of any contract awarded.

14.3 List of MBE/WBE/SDVE Firms

14.3.1 The Bidder shall submit, within forty-eight (48) hours
of the receipt of bids to the University Contracting Officer, a list
of MBE/WBE/SDVE Firms that will be performing as
contractor, subcontractor, supplier, or manufacturer on the
project. The list shall separately identify each
MBE/WBE/SDVE Firm by name and address. If acceptance or
non-acceptance of alternates will affect the designation of a
subcontractor, supplier, or manufacturer, the Bidder shall
provide information for each affected category.

14.3.2  Failure to include a complete list of MBE/WBE/SDVE
Firms that will be used to meet the MBE/WBE/SDVE
Participation Goals may be grounds for rejection of the Bid.

1433  The list of MBE/WBE/SDVE Firms shall be submitted
in addition to any other listing of subcontractors required in the
Bid Form or elsewhere in this document.

144 MBE/WBE/SDVE Participation Computation
144.1  The Bidder may count toward the Supplier Diversity
Goal only expenditures to MBE/WBE/SDVE Firms that
perform a commercially useful function in the work of a
contract. An MBE/WBE/SDVE Firm is considered to perform a
commercially useful function when it is responsible for
executing a distinct element of the work or contract and is
carrying out its responsibilities by actually performing
managing and supervising the work.

144.2  The Bidder may count toward its MBE/WBE/SDVE
Participation Goals work granted to a second or subsequent tier
subcontractor that is an MBE/WBE/SDVE Firm provided the
MBE/WBE/SDVE Firm assumes the actual and contractual
responsibility for performing work on the project. The Bidder
may count toward its MBE/WBE/SDVE Participation Goals
expenditures for materials and/or supplies obtained from an
MBE/WBE/SDVE Firm, provided the MBE/WBE/SDVE Firm
assumes the actual and contractual responsibility for the
provision of the materials and/or supplies. To perform a
commercially useful function, a supplier or manufacturer that is
an MBE/WBE/SDVE Firm must be responsible for negotiating
price, determining quality and quantity, ordering the material,
installing (where applicable) and paying for the material itself.

1443 An MBE/WBE/SDVE Firm does not perform a
commercially useful function if its role is solely that of an extra
participant in a transaction, contract, or project through which
funds are passed in order to obtain the appearance of
participation. In determining whether a firm is such an extra
participant, the Owner will examine similar transactions,
particularly those in which MBE/WBE/SDVE Firms do not
participate.

1444 A Bidder that is a certifitd MBE/WBE/SDVE may
count one hundred percent 100% of the contract amount towards
the applicable MBE/WBE/SDVE Participation Goal, less any
amount awarded to another MBE/WBE/SDEVE Firm. For
projects with separate MBE/WBE/SDVE Participation Goals, the
Bidder will be required to obtain participation in the other
categories for which it is not certified through participation by
subcontractors, suppliers, or manufacturers. Therefore, an MBE
Bidder is expected to obtain the required WBE and SDVE
participation; a WBE Bidder is expected to obtain the required
MBE and SDVE participation; and a SDVE Bidder is expected to
obtain the required MBE and WBE participation.

14.4.5  Ifthe Bidder is a joint venture and the joint venture itself
is certified as a MBE/WBE/SDVE Firm, the joint venture may
count toward the MBE/WBE/SDVE Participation Goals that
portion of the total dollar value of the work equal to the
percentage of the ownership and control of the
MBE/WBE/SDVE Firm that is a participant in the joint venture.
When a MBE/WBE/SDVE Firm performs work as a participant
in a joint venture where the joint venture is not separately
certified as an MBE/WBE/SDVE Firm, only the portion of the
Contract Sum equal to the distinct, clearly defined portion of the
work that the MBE/WBE/SDVE Firm performs with its own
forces shall count toward the MBE/WBE/SDVE Participation
Goals.

144.6  If an MBE/WBE/SDVE Firm is certified in more than
one category, that MBE/WBE/SDVE Firm may be used to satisfy
more than one MBE/WBE/SDVE Participation Goal, provided
that the MBE/WBE/SDVE Firm is awarded a sufficient
percentage of the contract work to meet or exceed all applicable
MBE/WBE/SDVE Participation Goals.

14.5 Certification of MBE/WBE/SDVE Firms

14.5.1  The Bidder shall submit, within forty-eight (48) hours
of the time for receipt of bids, to the University Contracting
Officer, the information requested in the “MBE/WBE/SDVE
Compliance Evaluation Form” for every MBE/WBE/SDVE Firm
the Bidder intends to award work to under the contract to meet
the MBE/WBE/SDVE Participation Goals.

1452  The Bidder is responsible for obtaining information
regarding the certification status of an MBE/WBE/SDVE Firm.
Firms must be certified as an MBE, WBE or SDVE, as applicable,
by the State of Missouri, Office of Administration as of the date
of bid opening.

14.6 MBE/WBE/SDVE Participation Waiver

14.6.1  The Bidder is required to make a good faith effort to
locate and contract with MBE/WBE/SDVE Firms. If a Bidder has
made a good faith effort to secure the required MBE/WBE/SDVE
Participation and has failed, the Bidder shall submit within forty-
eight (48) hours of the time for receipt of bids, to the University
Contracting Officer the information requested in “Application for
MBE/WBE/SDVE Participation Waiver.” The Contracting
Officer will review the Bidder’s actions as set forth in the
Bidder’s “Application for Waiver” and any other factors deemed
relevant by the Contracting Officer to determine if a good faith
effort has been made to meet the MBE/WBE/SDVE Participation
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Goal(s). If the Bidder is judged not to have made a good faith
effort, the Bid may be rejected. Bidders who demonstrate that
they have made a good faith effort to meet the
MBE/WBE/SDVE Participation Goal(s) may be awarded the
contract regardless of the actual percent of MBE/WBE/SDVE
Participation, provided that the Bid is otherwise acceptable and
is determined to be the lowest, responsive, responsible Bid.

14.6.2  To determine the good faith effort of the Bidder, the
Contracting Officer may evaluate factors including, but not
limited to, the following:

14.6.2.1 The bidder's attendance at pre-bid conferences for the

solicitation;
14.7

14.6.2.2 The bidder's efforts and methods to provide M/WBEs
and SDVEs with full sets of plans, specifications, or
appropriate information in a timely manner to assist the
M/WBE or SDVE in responding to the bidder's
solicitation. This could include conducting market
research to identify M/WBEs and SDVEs, and
providing emails or written notices to all certified
M/WBE:s listed in OA’s directory and listed SDVESs that
specialize in the areas of work desired and which are
located in the applicable area or surrounding areas as
early in the acquisition process as practicable. Pro
forma mailings to M/WBEs or SDVEs requesting bids4.8
are not alone sufficient to satisfy good faith efforts;

14.6.2.3 The bidder's efforts to make initial contact with at least
three (3) M/WBEs and SDVEs for each category of
work to be performed, its follow up with those
contacted, and whether the bidder received a proposal
for those categories of work;

14.6.2.4 The bidder's efforts to assist interested M/WBEs and
SDVEs in obtaining bonding, lines of credit, or
insurance or the efforts made to assist in obtaining
necessary equipment, supplies, materials, or related
assistance or services;

14.6.2.5 The extent to which the bidder divided work into
projects suitable for subcontracting to M/WBEs and
SDVEs including, where appropriate, breaking out
contract work items into economically feasible units, for
example, smaller tasks or quantities to facilitate M/WBE
or SDVE participation, even when the bidder might
otherwise prefer to perform the work with its own
forces. Prime contractors are not, however, required to
accept higher quotes from M/WBEs or SDVEs if the
price difference is excessive or unreasonable, but the
fact that there may be some additional costs involved in
finding and using M/WBEs or SDVEs is not in itself
sufficient reason for a bidder's failure to meet the
contract M/WBE or SDVE percentage, as long as such
costs are reasonable;

14.6.2.6 The bidder's ability to provide sufficient evidence in the
form of documentation that supports the information
provided;

14.6.2.7 The reasons provided by the bidder for the inability to
reach a contract percentage and the ability of other
bidders to meet the percentages, if applicable;

14.6.2.8 Actual past participation of M/WBEs and SDVEs
achieved by the bidder; and

14.6.2.9 The rejection of an M/WBE or SDVE solely because its
quotation for work was not the lowest received is not a
sufficient good faith effort. However, a bidder is not
required to accept an excessive or unreasonable quote in
order to satisfy contract percentages.

Submittal of Forms

14.7.1  Within forty-eight (48) hours of the time for receipt of
bids, the apparent low Bidder shall submit to the University
Contracting  Officer all MBE/WBE/SDVE Compliance
Evaluation Form(s), and/or Application for Waiver with
supporting information, and an “Affidavit of MBE/WBE/SDVE
Participation” for every MBE/WBE/SDVE Firm the Bidder
intends to award work on the contract. The affidavit will be
signed by both the Bidder and the MBE/WBE/SDVE Firm.
Failure to submit the documents in the time indicated may result
in rejection of the Bid.

Additional Bid/Proposer Information

148.1  The Contracting Officer reserves the right to request
from the apparent low Bidder additional, clarifying information
regarding the Bidder’s MBE/WBE/SDVE Participation and
supporting documentation. The Bidder shall respond in writing to
the Contracting Officer within twenty-four (24) hours of a
request.

14.8.2 The Contracting Officer reserves the right to request
additional information after the Bidder has responded to prior
requests. This information may include follow-up and/or
clarification of the information previously submitted.

14.83 The Bidder shall provide to the Owner information
related to the MBE/WBE/SDVE Participation included in the
Bidder’s proposal, including, but not limited to, the complete
Application for Waiver, evidence of certification of participating
MBE/WBE/SDVE Firms, dollar amount of participation of
MBE/WBE/SDVE Firms, information supporting a good faith
effort as described above, and a list of all MBE/WBE/SDVE
Firms that submitted bids to the Bidder with the
MBE/WBE/SDVE Firm’s price, and the name and the price of
the firm awarded the scope of work.

15. List of Subcontractors
15.1 If a list of subcontractors is required on the Bid Form,
the Bidder shall list the name, city, and state of the firm(s) that
will accomplish that portion of the contract requested in the space
provided. This list is separate from both the list of
MBE/WBE/SDVE Firms required in Section 15.2 and the
complete list of subcontractors required in Section 10.1 of this
document. Should the Bidder choose to perform any of the listed
portions of the work with its own forces, the Bidder shall enter its
own name, city, and state in the space provided. If acceptance or
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non-acceptance of alternates will affect the designation of a
subcontractor, the Bidder shall provide that information on the
Bid Form.

15.2 Failure of the Bidder to supply the list of
subcontractors required or the listing of more than one
subcontractor for any category without designating the portion
of the work to be performed by each, shall be grounds for the
rejection of the Bid. The Bidder can petition the Owner to
change a listed subcontractor within forty-eight (48) hours of the
Bid opening. The Owner reserves the right to make the final
determination on a petition to change a subcontractor. The
Owner will consider factors such as clerical and mathematical
errors in the Bid, a listed subcontractor’s inability to perform the
work, etc. Any request to change a listed subcontractor shall
include at a minimum, a Bid sheet showing tabulation of the Bid;
all subcontractor bids with documentation of the time they were
received by the contractor; and a letter from the listed
subcontractor on their letterhead stating why they cannot
perform the work if applicable. The Owner reserves the right to
ask for additional information.

15.3 Upon award of the contract, the requirements of

Article 10 herein and Article 5 of the General Conditions of the
Contract for Construction will apply.
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ARTICLE 1
GENERAL PROVISIONS

1.1 Basic Definitions

As used in the Contract Documents, the following terms
shall have the meanings and refer to the parties designated
in these definitions.

1.1.1  Owner

The Owner is The Curators of the University of Missouri.
The Owner may act through its Board of Curators or any
duly authorized committee or representative thereof. The
Owner may also be referred to herein as “University”.

1.1.2  Contracting Officer

The Contracting Officer is the duly authorized
representative of the Owner with the authority to execute
contracts. Communications to the Contracting Officer
shall be forwarded via the Owner’s Representative.

1.1.3  Owner’s Representative

The Owner’s Representative is authorized by the Owner as
the administrator of the Contract and will represent the
Owner during the progress of the Work. Communications
from the Architect to the Contractor and from the
Contractor to the Architect shall be through the Owner’s
Representative, unless otherwise indicated in the Contract
Documents.

1.1.4  Architect

When the term “Architect” is used herein, it shall refer to
the Architect or the Engineer specified and defined in the
Contract for Construction or its duly authorized
representative. Communications to the Architect shall be
forwarded to the address shown in the Contract for
Construction.

1.1.5 Owner’s Authorized Agent

When the term “Owner’s Authorized Agent” is used
herein, it shall refer to an employee or agency acting on the
behalf of the Owner’s Representative to perform duties
related to code inspections, testing, operational systems
check, certification or accreditation inspections, or other
specialized work.

1.1.6  Contractor

The Contractor is the person or entity with whom the
Owner has entered into the Contract for Construction. The
term “Contractor” means the Contractor or the
Contractor’s authorized representative.

1.1.7  Subcontractor and Lower-tier Subcontractor

A Subcontractor is a person or organization who has a
contract with the Contractor to perform any of the Work.
The term “Subcontractor” is referred to throughout the
Contract Documents as if singular in number and means a
Subcontractor or its authorized representative. The term
“Subcontractor” also is applicable to those furnishing
materials to be incorporated in the Work whether

performed at the Owner’s site or off site, or both. A lower-tier
Subcontractor is a person or organization who has a contract
with a Subcontractor or another lower-tier Subcontractor to
perform any of the Work at the site. Nothing contained in the
Contract Documents shall create contractual relationships
between the Owner or the Architect and any Subcontractor or
lower-tier Subcontractor of any tier.

1.1.8  Minority Business Enterprises (MBE)

Minority Business Enterprise (MBE) shall have the meaning
set forth in Section 37.020, RSMo and the implementing
regulations promulgated by the State of Missouri, Office of
Administration.

1.1.9 Women Business Enterprise (WBE)

Women Business Enterprise (WBE) shall have the meaning
set forth in Section 37.020, RSMo and the implementing
regulations promulgated by the State of Missouri Office of
Administration.

1.1.10 Service-Disabled Veteran Enterprise (SDVE)
Service-Disabled Veteran Enterprise (SDVE) shall have the
same meaning as “Service-Disabled Veteran Business” set
forth in Section 34.074, RSMo and the implementing
regulations promulgated by the State of Missouri, Office of
Administration.

1.1.11 MBE/WBE/SDVE Firm
MBE/WBE/SDVE Firm shall mean a business entity that is
certified as an MBE, WBE, and/or SDVE by the State of
Missouri, Office of Administration.

1.1.12 Work

Work shall mean supervision, labor, equipment, tools,
material, supplies, incidentals operations and activities
required by the Contract Documents or reasonably inferable
by the Contractor therefrom as necessary to produce the results
intended by the Contract Documents in a safe, expeditious,
orderly, and workmanlike manner, and in the best manner
known to each respective trade.

1.1.13 Approved
The terms “approved”, “equal to”, “directed”, “required”,
“ordered”,  “designated”,  “acceptable”,  ‘“compliant”,

“satisfactory”, and similar words or phrases will be understood
to have reference to action on the part of the Architect and/or
the Owner’s Representative.

1.1.14 Contract Documents

The Contract Documents consist of (1) the executed Contract
for Construction, (2) these General Conditions of the Contract
for Construction, (3) any Supplemental Conditions or Special
Conditions identified in the Contract for Construction, (4) the
Specifications identified in the Contract for Construction, (5)
the Drawings identified in the Contract for Construction, (6)
Addenda issued prior to the receipt of bids, (7) Contractor’s
bid addressed to Owner, including Contractor’s completed
Qualification Statement, (8) Contractor’s Performance Bond
and Contractor’s Payment Bond, (9) Notice to Proceed, (10)
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and any other exhibits and/or post bid adjustments
identified in the Contract for Construction, (11)
Advertisement for Bid, (12) Information for Bidders, and
(13) Change Orders issued after execution of the Contract.
All other documents and technical reports and information
are not Contract Documents, including without limitation,
Shop Drawings, and Submittals.

1.1.15 Contract

The Contract Documents form the Contract and are the
exclusive statement of agreement between the parties. The
Contract represents the entire and integrated agreement
between the parties hereto and supersedes prior
representations or agreements, either written or oral. The
Contract Documents shall not be construed to create a
contractual relationship of any kind between the Owner
and a Subcontractor or any lower-tier Subcontractor.

1.1.16 Change Order

The Contract may be amended or modified without
invalidating the Contract only by a Change Order, subject
to the limitations in Article 7 and elsewhere in the Contract
Documents. A Change Order is a written instrument
signed by the Owner and the Contractor stating their
agreement to a change in the Work, the amount of the
adjustment to the Contract Sum, if any, and the extent of
the adjustment to the Contract Time, if any. Agreement to
any Change Order shall constitute a final settlement of all
matters relating to the change in the Work which is the
subject of the Change Order, including, but not limited to,
all direct and indirect costs associated with such change
and any and all adjustments of the Contract Sum, time and
schedule.

1.1.17 Substantial Completion

The terms “Substantial Completion” or “substantially
complete” as used herein shall be construed to mean the
completion of the entire Work, including all submittals
required under the Contract Documents, except minor
items which in the opinion of the Architect, and/or the
Owner’s Representative will not interfere with the
complete and satisfactory use of the facilities for the
purposes intended.

1.1.18 Final Completion

The date when all punch list items are completed, including
all closeout submittals and approval by the Architect is
given to the Owner in writing.

1.1.19 Supplemental and Special Conditions

The terms “Supplemental Conditions” or “Special
Conditions” shall mean the part of the Contract Documents
which amend, supplement, delete from, or add to these
General Conditions.

1.1.20 Day
The term “day” as used in the Contract Documents shall
mean calendar day unless otherwise specifically defined.

1.1.21 Knowledge

The terms “knowledge,” “recognize” and “discover” their
respective derivatives and similar terms in the Contract
Documents, as used in reference to the Contractor, shall be
interpreted to mean that which the Contractor knows or should
know, recognizes, or should recognize and discovers or should
discover in exercising the care, skill, and diligence of a diligent
and prudent contractor familiar with the Work. Analogously,
the expression “reasonably inferable” and similar terms in the
Contract Documents shall be interpreted to mean reasonably
inferable by a diligent and prudent contractor familiar with the
Work.

ERINNT3

1.1.22  Punch List

“Punch List” means the list of items, prepared in connection
with the inspection(s) of the Project by the Owner’s
Representative or the Architect in connection with Substantial
Completion of the Work or a portion of the Work, which the
Owner’s Representative or the Architect has designated as
remaining to be performed, completed, or corrected before the
Work will be accepted by the Owner.

1.1.23 Force Majeure

An event or circumstance that could not have been reasonably
anticipated and is out of the control of both the Owner and the
Contractor.

1.2 Specifications and Drawings

1.2.1  The Specifications are that portion of the Contract
Documents consisting of the written requirements for
materials, equipment, construction system, standards and
workmanship and performance of related services for the
Work identified in the Contract for Construction.
Specifications are separated into titled divisions for
convenience of reference only.  Organization of the
Specifications into divisions, sections and articles, and
arrangement of Drawings shall not control the Contractor in
dividing the Work among Subcontractors or in establishing the
extent of Work to be performed by any trade. Such separation
will not operate to make the Owner or the Architect an arbiter
of labor disputes or work agreements.

1.2.2  The Drawings herein referred to, consist of drawings
prepared by the Architect, and are enumerated in the Contract
Documents.

1.2.3  Drawings are intended to show general arrangements,
design, and dimensions of work and are partly diagrammatic.
Dimensions shall not be determined by scale or rule. If figured
dimensions are lacking, they shall be supplied by the Architect
on the Contractor’s written request to the Owner’s
Representative.

1.2.4  The intent of the Contract Documents is to include all
items necessary for the proper execution and completion of the
Work by the Contractor. The Contract Documents are
complimentary, and what is required by one shall be as binding
as if required by all; performance by the Contractor shall by
required only to the extent consistent with the Contract
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Documents and reasonably inferable from them as being
necessary to produce the intended results.

1.2.5 In the event of inconsistencies within or between
parts of the Contract Documents, or between the Contract
Documents and applicable standards, codes and
ordinances, the Contractor shall (1) provide the better
quality or greater quantity of Work or (2) comply with the
more stringent requirement; either or both in accordance
with the Owner’s Representative’s interpretation. On the
Drawings, given dimensions shall take precedence over
scaled measurements and large-scale drawings over small
scale drawings. Before ordering any materials or doing any
Work, the Contractor and each Subcontractor shall verify
measurements at the Work site and shall be responsible for
the correctness of such measurements. Any difference
which may be found shall be submitted to the Owner’s
Representative and the Architect for resolution before
proceeding with the Work. If a minor change in the Work
is found necessary due to actual field conditions, the
Contractor shall submit detailed drawings of such
departure for the approval by the Owner’s Representative
and the Architect before making the change.

1.2.6  Data in the Contract Documents concerning lot
size, ground elevations, present obstructions on or near the
site, locations and depths of sewers, conduits, pipes, wires,
etc., position of sidewalks, curbs, pavements, etc., and
nature of ground and subsurface conditions have been
obtained from sources the Architect believes reliable, but
the Architect and the Owner do not represent or warrant
that this information is accurate or complete. The
Contractor shall verify such data to the extent possible
through normal construction procedures, including but not
limited to contacting utility owners and by prospecting.

1.2.7  Only Work included in the Contract Documents is
authorized, and the Contractor shall do no work other than
that described therein.

1.2.8  Execution of the Contract by the Contractor is a

representation that the Contractor has visited the site,

become familiar with local conditions under which the

Work is to be performed and correlated personal

observations with requirements of the Contract

Documents. The Contractor represents that it has

performed its own investigation and examination of the

Work site and its surroundings and satisfied itself before

entering into this Contract as to:

.1 conditions bearing upon transportation, disposal,
handling, and storage of materials;

.2 the availability of labor, materials, equipment, water,
electrical power, utilities and roads;

.3 uncertainties of weather, river stages, flooding and
similar characteristics of the site;

.4 conditions bearing upon security and protection of
material, equipment, and Work in progress;

.5 the form and nature of the Work site, including the
surface and sub-surface conditions;

.6 the extent and nature of Work and materials necessary
for the execution of the Work and the remedying of any
defects therein; and

.7 the means of access to the site and the accommodations
it may require and, in general, shall be deemed to have
obtained all information as to risks, contingencies and
other circumstances.

.8  the ability to complete work without disruption to normal
campus activities, except as specifically allowed in the
Contract Documents.

The Owner assumes no responsibility or liability for the
physical condition or safety of the Work site, or any
improvements located on the Work site. The Contractor shall
be solely responsible for providing a safe place for the
performance of the Work. The Owner shall not be required to
make any adjustment in either the Contract Sum or Contract
Time concerning any failure by the Contractor or any
Subcontractor to comply with the requirements of this
Paragraph.

1.2.9 Drawings, specifications, and copies thereof
furnished by the Owner are and shall remain the Owner’s
property. They are not to be used on another project and, with
the exception of one contract set for each party to the Contract,
shall be returned to the Owner’s Representative on request, at
the completion of the Work.

1.3 Required Provisions Deemed Inserted

Each and every provision of law and clause required by law to
be inserted in this Contract shall be deemed to be inserted
herein, and the Contract shall be read and enforced as though
it were included herein; and if through mistake or otherwise
any such provision is not inserted, or is not correctly inserted,
then upon the written application of either party the Contract
shall forthwith be physically amended to make such insertion
or correction.

ARTICLE 2
OWNER

2.1 Information and Services Required of Owner
2.1.1  Permits and fees are the responsibility of the
Contractor under the Contract Documents, unless specifically
stated in the Contract Documents that the Owner will secure
and pay for specific necessary approvals, easements,
assessments, and charges required for construction, use or
occupancy of permanent structures, or for permanent changes
in existing facilities.

2.1.2  When requested in writing by the Contractor,
information or services under the Owner’s control, which are
reasonably necessary to perform the Work, will be furnished
by the Owner with reasonable promptness to avoid delay in the
orderly progress of the Work.

2.2 Owner’s Right to Stop the Work
2.2.1  Ifthe Contractor fails to correct Work which is not in
strict accordance with the requirements of the Contract
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Documents or fails to carry out Work in strict accordance
with the Contract Documents, the Owner’s Representative
may order the Contractor to stop the Work, or any portion
thereof, until the cause for such order has been eliminated;
however, the right of the Owner to stop the Work will not
give rise to a duty on the part of the Owner to exercise this
right for the benefit of the Contractor or any other person
or entity. The Owner’s lifting of Stop Work Order shall
not prejudice the Owner’s right to enforce any provision of
this Contract.

2.3 Owner’s Right to Carry Out the Work

2.3.1  If the Contractor defaults or neglects to carry out
the Work in accordance with the Contract Documents and
fails within a seven (7) day period after receipt of a written
notice from the Owner to correct such default or neglect,
the Owner may, without prejudice to other remedies the
Owner may have, correct such default or neglect. In such
case, an appropriate Change Order shall be issued
deducting from payments then or thereafter due the
Contractor the cost of correcting such deficiencies,
including compensation for the Architect’s additional
services and expenses made necessary by such default or
neglect. If payments then or thereafter due the Contractor
are not sufficient to cover such amounts, the Contractor
shall pay the difference to Owner. However, such notice
shall be waived in the event of an emergency with the
potential for property damage or the endangerment of
students, faculty, staff, the public or construction
personnel, at the sole discretion of the Owner.

2.3.2 In the event the Contractor has not satisfactorily
completed all items on the Punch List within thirty (30)
days of its receipt, the Owner reserves the right to complete
the Punch List without further notice to the Contractor or
its surety. In such case, the Owner shall be entitled to
deduct from payments then or thereafter due the Contractor
the cost of completing the Punch List items, including
compensation for the Architect’s additional services. If
payments then or thereafter due Contractor are not
sufficient to cover such amounts, the Contractor shall pay
the difference to the Owner.

2.4 Extent of Owner Rights

2.4.1  The rights stated in Article 2 and elsewhere in the
Contract Documents are cumulative and not in limitation
of any rights of the Owner (1) granted in the Contract
Documents, (2) at law or (3) in equity.

2.4.2 In no event shall the Owner have control over,
charge of, or any responsibility for construction means,
methods, techniques, sequences or procedures or for safety
precautions and programs in connection with the Work,
notwithstanding any of the rights and authority granted the
Owner in the Contract Documents.

ARTICLE 3
CONTRACTOR

3.1 Contractor’s Warranty

3.1.1  The Contractor warrants all equipment and materials
furnished, and work performed, under this Contract, against
defective materials and workmanship for a period of twelve
months after acceptance as provided in this Contract, unless a
longer period is specified, regardless of whether the same were
furnished or performed by the Contractor or any
Subcontractors of any tier. Upon written notice from the
Owner of any breach of warranty during the applicable
warranty period due to defective material or workmanship, the
affected part or parts thereof shall be repaired or replaced by
the Contractor at no cost to the Owner. Should the Contractor
fail or refuse to make the necessary repairs, replacements, and
tests when requested by the Owner, the Owner may perform,
or cause the necessary work and tests to be performed, at the
Contractor’s expense, or exercise the Owner’s rights under
Article 14.

3.1.2  Should one or more defects mentioned above appear
within the specified period, the Owner shall have the right to
continue to use or operate the defective part or apparatus until
the Contractor makes repairs or replacements or until such
time as it can be taken out of service without loss or
inconvenience to the Owner.

3.1.3 The above warranties are not intended as a limitation
but are in addition to all other express warranties set forth in
this Contract and such other warranties as are implied by law,
custom, and usage of trade. The Contractor, and its surety or
sureties, if any, shall be liable for the satisfaction and full
performance of the warranties set forth herein.

3.1.4 Neither the final payment nor any provision in the
Contract Documents nor partial or entire occupancy of the
premises by the Owner, nor expiration of warranty stated
herein, will constitute an acceptance of Work not done in
accordance with the Contract Documents or relieve the
Contractor of liability in respect to any responsibility for non-
conforming work. The Contractor shall immediately remedy
any defects in the Work and pay for any damage to other Work
resulting therefrom upon written notice from the Owner.
Should the Contractor fail or refuse to remedy the non-
conforming work, the Owner may perform, or cause to be
performed all actions necessary to bring the Work into
conformance with the Contract Documents at the Contractor’s
expense.

3.1.5 The Contractor agrees to defend, indemnify, and save
harmless The Curators of the University of Missouri, their
officers, agents, employees, and volunteers, from and against
all loss or expense from any injury or damages to property of
others suffered or incurred on account of any breach of the
aforesaid obligations and covenants. The Contractor agrees to
investigate, handle, respond to and provide defense for and
defend against any such liability, claims, and demands at the
sole expense of the Contractor, or at the option of the
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University, agrees to pay to or reimburse the University for
the defense costs incurred by the University in connection
with any such liability claims, or demands. The parties
hereto understand and agree that the University is relying
on and does not waive or intend to waive by any provision
of this Contract, any monetary limitations or any other
rights, immunities, and protections provided by the State of
Missouri, as from time to time amended, or otherwise
available to the University, or its officers, employees,
agents or volunteers.

3.2 Compliance with Laws, Regulations, Permits,
Codes, and Inspections

3.2.1 The Contractor shall, without additional expense

to the Owner, comply with all applicable laws, ordinances,

rules, permit requirements, codes, statutes, and regulations

(which may be collectively referred to as “laws”).

3.2.2  Since the Owner is an instrumentality of the State
of Missouri, municipal, or political subdivision,
ordinances, zoning ordinances, and other like ordinances
are not applicable to construction on the Owner’s property,
and the Contractor will not be required to submit plans and
specifications to any municipal or political subdivision
authority to obtain construction permits or any other
licenses or permits from or submit to, inspection by any
municipality or political subdivision relating to the
construction on the Owner’s property, unless required by
the Owner in these Contract Documents or otherwise in
writing.

3.2.3  All fees, permits, inspections, or licenses required
by municipality or political subdivision for operation on
property not belonging to the Owner, shall be obtained by
and paid for by the Contractor. The Contractor, of its own
expense, is responsible to ensure that all inspections
required by said permits or licenses on property,
easements, or utilities not belonging to the Owner are
conducted as required therein. All connection charges,
assessments or transportation fees as may be imposed by
any utility company or others are included in the Contract
Sum and shall be the Contractor’s responsibility.

3.2.4  Ifthe Contractor has knowledge that any Contract
Documents are at variance with any laws, including
Americans with Disabilities Act — Standards for Accessible
Design, ordinances, rules, regulations, or codes applying to
the Work, Contractor shall promptly notify the Architect
and the Owner’s Representative, in writing, and any
necessary changes will be adjusted as provided in the
Contract Documents. However, it is not the Contractor’s
primary responsibility to ascertain that the Contract
Documents are in accordance with applicable laws, unless
such laws bear upon performance of the Work.

33 Anti-Kickback

3.3.1 No member or delegate to Congress, or resident
commissioner, shall be admitted to any share or part of this
Contract or to any benefit that may arise therefrom, but this
provision shall not be construed to extend to this Contract if
made with a corporation for its general benefit.

3.3.2  No official of the Owner who is authorized in such
capacity and on behalf of the Owner to negotiate, make, accept
or approve, or to take part in negotiating, making, accepting,
or approving any architectural, engineering, inspection,
construction, or material supply contract or any Subcontract of
any tier in connection with the construction of the Work shall
have a financial interest in this Contract or in any part thereof,
any material supply contract, Subcontract of any tier,
insurance contract, or any other contract pertaining to the
Work.

34 Supervision and Construction Procedures

3.4.1  The Contractor shall supervise and direct the Work,
using the Contractor’s best skill and attention. The Contractor
shall be solely responsible for and have control over
construction means, methods, techniques, sequences, and
procedures and for coordinating all portions of the Work under
the Contract. The Contractor shall supply sufficient and
competent supervision and personnel, and sufficient material,
plant, and equipment to prosecute the Work with diligence to
ensure completion thereof within the time specified in the
Contract Documents, and shall pay when due any laborer,
Subcontractor of any tier, or supplier.

3.4.2  The Contractor, if an individual, shall give the Work
an adequate amount of personal supervision, and if a
partnership, corporation, r joint venture or other business
entity, the Work shall be given an adequate amount of personal
supervision by a partner or executive officer, as determined by
the Owner’s Representative.

3.4.3  The Contractor and each of its Subcontractors of any
tier shall submit to the Owner such schedules of quantities and
costs, progress schedules in accordance with 3.18this
document, payrolls, reports, estimates, records, and other data
as the Owner may request concerning Work performed or to
be performed under the Contract.

3.4.4  The Contractor shall be represented at the site by a
competent superintendent from the beginning of the Work
until its final acceptance, whenever Contract Work is being
performed, unless otherwise permitted in writing by the
Owner’s Representative. The superintendent for the
Contractor shall exercise general supervision over the Work
and such superintendent shall have decision making authority
of the Contractor. Communications given to the
superintendent shall be binding as if given to the Contractor.
The superintendent shall not be changed by the Contractor
without approval from the Owner’s Representative.

3.4.5 The Contractor shall establish and maintain a
permanent benchmark to which access may be had during
progress of the Work, and Contractor shall establish all lines
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and levels, and shall be responsible for the correctness of
such. The Contractor shall be fully responsible for all
layout work for the proper location of Work in strict
accordance with the Contract Documents.

3.4.6  The Contractor shall establish and be responsible
for wall and partition locations. If applicable, separate
contractors shall be entitled to rely upon these locations
and for setting their sleeves, openings, or chases.

3.4.7 The Contractor’s scheduled outage/tie-in plan,
time, and date for any utilities is subject to approval by the
Owner’s Representative. Communication with the
appropriate entity and planning for any scheduled
outage/tie-in of utilities shall be the responsibility of the
Contractor. Failure of the Contractor to comply with the
provisions of this Paragraph shall cause the Contractor to
forfeit any right to an adjustment of the Contract Sum or
Contract Time for any postponement, rescheduling or other
delays ordered by the Owner in connection with such
Work.  The Contractor shall follow the following
procedures for all utility outages/tie-ins or disruption of
any building system:
.1 All shutting of valves, switches, etc., shall be by the
Owner’s personnel.
.2 The Contractor shall submit its preliminary
outage/tie-in schedule with its baseline schedule.
.3 The Contractor shall request an outage/tie-in meeting
at least two weeks before the outage/tie-in is required.
.4 The Owner’s Representative will schedule an
outage/tie-in meeting at least one week prior to the
outage/tie-in.

3.4.8  The Contractor shall coordinate all Work so there
shall be no prolonged interruption of existing utilities,
systems, and equipment of the Owner. Any existing
plumbing, heating, ventilating, air conditioning, or
electrical disconnection necessary, which affect portions of
this construction or building or any other building, must be
scheduled with the Owner’s Representative to avoid any
disruption of operation within the building under
construction or other buildings or utilities. In no case shall
utilities be left disconnected at the end of a workday or over
a weekend. Any interruption of utilities, either
intentionally or accidentally, shall not relieve the
Contractor from repairing and restoring the utility to
normal service. Repairs and restoration shall be made
before the workers responsible for the repair and
restoration leave the job.

3.4.9 The Contractor shall be responsible for repair of
damage to property on or off the project occurring during
construction of project, and all such repairs shall be made
to meet code requirements or to the satisfaction of the
Owner's Representative if code is not applicable.

3.4.10 The Contractor shall be responsible for all shoring
required to protect the Work or adjacent property and shall
pay for any damage caused by failure to shore or by
improper shoring or by failure to give proper notice.

Shoring shall be removed only after completion of permanent
supports.

3.4.11 The Contractor shall maintain at the Contractor’s
own cost and expense, adequate, safe and sufficient walkways,
platforms, scaffolds, ladders, hoists and all necessary, proper,
and adequate equipment, apparatus, and appliances useful in
carrying on the Work and which are necessary to make the
place of Work safe and free from avoidable danger for
students, faculty, staff, the public and construction personnel,
and as may be required by safety provisions of applicable laws,
ordinances, rules regulations and building and construction
codes.

3.4.12 During the performance of the Work, the Contractor
shall be responsible for providing and maintaining warning
signs, lights, signal devices, barricades, guard rails, fences,
and other devices appropriately located on site which shall
give proper and understandable warning to all persons of
danger of entry onto land, structure, or equipment, within the
limits of the Contractor’s work area.

3.4.13 The Contractor shall pump, bail, or otherwise keep
any general excavations free of water. The Contractor shall
keep all areas free of water before, during and after concrete
placement. The Contractor shall be responsible for protection,
including weather protection, and proper maintenance of all
equipment and materials installed, or to be installed by the
Contractor.

3.4.14 The Contractor shall be responsible for care of the
Work and must protect same from damage of defacement until
acceptance by the Owner. All damaged or defaced Work shall
be repaired or replaced to the Owner’s satisfaction, without
cost to the Owner.

3.4.15 When requested by the Owner’s Representative, the
Contractor, at no extra charge, shall provide scaffolds or
ladders in place as may be required by the Architect or the
Owner for examination or inspection of Work in progress or
completed.

3.4.16 The Contractor shall be responsible to the Owner for
acts and omissions of the Contractor’s employees,
Subcontractors of any tier and their agents and employees, and
any other entity or persons performing portions of the Work.

3.4.17 The Contractor shall not be relieved of its obligations
to perform the Work in accordance with the Contract
Documents either by activities or duties of the Owner’s
Representative or the Architect in their administration of the
Contract, or by tests, inspections or approvals required or
performed by persons other than the Contractor.

3.4.18 The Contractor shall be responsible for inspection of
portions of the Work already performed under this Contract to
determine that such portions are compliant and in proper
condition to receive subsequent Work.
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3.5 Use of Site

3.5.1 The Contractor shall limit operations and storage
of material to the area within the Work limit lines shown
on Drawings, except as necessary to connect to exiting
utilities, shall not encroach on neighboring property, and
shall exercise caution to prevent damage to existing
structures.

3.5.2  Only materials and equipment, which are to be
used directly in the Work, shall be brought to and stored on
the Work site by the Contractor. After equipment is no
longer required for the Work, it shall be promptly removed
from the Work site. Protection of construction materials
and equipment stored at the Work site from weather, theft,
damage and all other adversity is solely the responsibility
of the Contractor.

3,53 No project signs shall be erected without the
written approval of the Owner’s Representative.

3.5.4  The Contractor shall ensure that the Work is at all
times performed in a manner that affords reasonable
access, both vehicular and pedestrian, to the site of the
Work and all adjacent areas. Particular attention shall be
paid to access for emergency vehicles, including fire
trucks. Wherever there is the possibility of interfering with
normal emergency vehicle operations, the Contractor shall
obtain permission from both campus and municipal
emergency response entities prior to limiting any access.
The Work shall be performed, to the fullest extent
reasonably possible, in such a manner that public areas
adjacent to the site of the Work shall be free from all debris,
building materials and equipment likely to cause hazardous
conditions. Without limitation of any other provision of
the Contract Documents, the Contractor shall not interfere
with the occupancy or beneficial use of (1) any areas and
buildings adjacent to the site of the Work or (2) the Work
in the event of partial occupancy. The Contractor shall
assume full responsibility for any damage to the property
comprising the Work or to the owner or occupant of any
adjacent land or areas resulting from the performance of
the Work.

3.5.5 The Contractor shall not permit any workers to
use any existing facilities at the Work site, including,
without limitation, lavatories, toilets, entrances, and
parking areas other than those designated by Owner. The
Contractor, Subcontractors of any tier, suppliers and
employees shall comply with instructions or regulations of
the Owner’s Representative governing access to, operation
of, and conduct while in or on the premises and shall
perform all Work required under the Contract Documents
in such a manner as not to unreasonably interrupt or
interfere with the conduct of the Owner’s operations. Any
request for Work, a suspension of Work or any other
request or directive received by the Contractor from
occupants of existing buildings shall be referred to the
Owner’s Representative for determination.

3.5.6  The Contractor and the Subcontractor of any tier shall
have its’ name, acceptable abbreviation or recognizable logo
and the name of the city and state of the mailing address of the
principal office of the company, on each motor vehicle and
motorized self-propelled piece of equipment which is used in
connection with the project. The signs are required on such
vehicles during the time the Contractor is working on the
project.

3.6 Review of Contract Documents and Field
Conditions by Contractor

3.6.1  The Contractor shall carefully study and compare the
Contract Documents with each other and with information
furnished by the Architect and the Owner and shall at once
report in writing to the Architect and the Owner’s
Representative any errors, inconsistencies or omissions
discovered. If the Contractor performs any construction
activity which it knows or should have known involves a
recognized error, inconsistency, or omission in the Contract
Documents without such written notice to the Architect and
the Owner’s Representative, the Contractor shall assume
appropriate responsibility for such performance and shall bear
an appropriate amount of the attributable costs for correction.

3.6.2 The Contractor shall take field measurements and
verify field conditions and shall carefully compare such field
measurements and conditions and other information known to
the Contractor with the Contract Documents before
commencing activities. Errors, inconsistencies, or omissions
discovered shall be reported in writing to the Architect and the
Owner’s Representative within twenty-four (24) hours.
During the progress of the Work, the Contractor shall verify
all field measurements prior to fabrication of building
components or equipment and proceed with the fabrication to
meet field conditions. The Contractor shall consult all
Contract Documents to determine the exact location of all
work and verify spatial relationships of all work. Any question
concerning said location or spatial relationships shall be
submitted to the Owner’s Representative. Specific locations
for equipment, pipelines, ductwork and other such items of
work, where not dimensioned on plans, shall be determined in
consultation with the Owner’s Representative and the
Architect. The Contractor shall be responsible for the proper
fitting of the Work in place.

3.6.3  The Contractor shall provide, at the proper time, such
material as required for support of the Work. If openings or
chases are required, whether shown on Drawings or not, the
Contractor shall see they are properly constructed. If required
openings or chases are omitted, the Contractor shall cut them
at the Contractors own expense, but only as directed by the
Architect, through the Owner’s Representative.

3.6.4  Should the Contract Documents fail to particularly
describe materials or goods to be used, it shall be the duty of
the Contractor to inquire of the Architect and the Owner’s
Representative what is to be used and to supply it at the
Contractor’s expense, or else thereafter replace it to the
Owner’s Representative’s satisfaction. At a minimum, the
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Contractor shall provide the quality of materials as
generally specified throughout the Contract Documents.

3.7 Cleaning and Removal

3.71 The Contractor shall keep the Work site and
surrounding areas free from accumulation of waste
materials, rubbish, debris, and dirt resulting from the Work
and shall clean the Work site and surrounding areas as
requested by the Architect and the Owner's Representative,
including mowing of grass greater than six (6) inches high.
The Contractor shall be responsible for the cost of clean up
and removal of debris from premises. The building and
premises shall be kept clean, safe, in a workmanlike
manner, and in compliance with OSHA standards and code
at all times. At completion of the Work, the Contractor
shall remove from and about the Work site tools,
construction equipment, machinery, fencing, and surplus
materials. Further, at the completion of the Work, all dirt,
stains, and smudges shall be removed from every part of
the building, all glass in doors and windows shall be
washed, and entire Work shall be left broom clean in a
finished state ready for occupancy. The Contractor shall
advise his Subcontractors of any tier of this provision, and
the Contractor shall be fully responsible for leaving the
premises in a finished state ready for use to the satisfaction
of the Owner's Representative. If the Contractor fails to
comply with the provisions of this Paragraph, the Owner
may do so, and the cost thereof shall be charged to the
Contractor.

3.8 Cutting and Patching

3.8.1 The Contractor shall be responsible for cutting,
fitting, or patching required to complete the Work or to
make its parts fit together properly.

3.8.2  The Contractor shall not damage or endanger a
portion of the Work or fully or partially completed
construction of the Owner or separate contractors by
cutting, patching, or otherwise altering such construction,
or by excavation. The Contractor shall not cut or otherwise
alter such construction by the Owner or a separate
contractor except with written consent of the Owner and of
such separate contractor; such consent shall not be
unreasonably withheld. The Contractor shall not
unreasonably withhold from the Owner or a separate
contractor the Contractor's consent to cutting or otherwise
altering the Work.

3.8.3  If the Work involves renovation and/or alteration
of existing improvements, the Contractor acknowledges
that cutting and patching of the Work is essential for the
Work to be successfully completed. The Contractor shall
perform any cutting, altering, patching, and/or fitting of the
Work necessary for the Work and the existing
improvements to be fully integrated and to present the
visual appearance of an entire, completed, and unified
project. In performing any Work which requires cutting or
patching, the Contractor shall use its best efforts to protect
and preserve the visual appearance and aesthetics of the

Work to the reasonable satisfaction of both the Owner’s
Representative and the Architect.

3.9 Indemnification

3.9.1 To the fullest extent permitted by law, the Contractor
shall defend, indemnify, and hold harmless the Owner, the
Architect, the Architect’s consultants, and the agents,
employees, representatives, insurers and re-insurers of any of
the foregoing (hereafter collectively referred to as the
“Indemnitees”) from and against claims, damages (including
loss of use of the Work itself), punitive damages, penalties and
civil fines unless expressly prohibited by law, losses and
expenses, including, but not limited to, attorneys’ fees, arising
out of or resulting from performance of the Work to the extent
caused in whole or in part by negligent acts or omissions or
other fault of the Contractor, a Subcontractor of any tier, or
anyone directly or indirectly employed by them or anyone for
whose acts they may be liable, regardless of whether or not
such claim, damage, loss, or expense is caused in part by the
negligent acts or omissions or other fault of a party
indemnified hereunder. The Contractor’s obligations
hereunder are in addition to and shall not be construed to
negate, abridge, or reduce other rights or obligations of
indemnity that the Owner may possess. If one or more of the
Indemnitees demand performance by the Contractor of
obligations under this Paragraph or other provisions of the
Contract Documents and if the Contractor refuses to assume
or perform, or delays in assuming or performing the
Contractor’s obligations, Contractor shall pay each
Indemnitee who has made such demand its respective
attorneys’ fees, costs, and other expenses incurred in enforcing
this provision. The defense and indemnity required herein
shall be a binding obligation upon the Contractor whether or
not an Indemnitee has made such demand. Even if a defense
is successful to a claim or demand for which the Contractor is
obligated to indemnify the Indemnitees from under this
Paragraph, the Contractor shall remain liable for all costs of
defense.

3.9.2 The indemnity obligations of the Contractor under
this Section 3.9 shall survive termination of this Contract or
final payment thereunder. In the event of any claim or demand
made against any party which is entitled to be indemnified
hereunder, the Owner may in its sole discretion reserve, return
or apply any monies due or to become due the Contractor
under the Contract for the purpose of resolving such claims;
provided, however, that the Owner may release such funds if
the Contractor provides the Owner with reasonable assurance
of protection of the Owner’s interests. The Owner shall in its
sole discretion determine if such assurances are reasonable.
The Owner reserves the right to control the defense and
settlement of any claim, action or proceeding which the
Contractor has an obligation to indemnify the Indemnitees
against.

3.9.3 In claims against any person or entity indemnified
under this Section 3.9 by an employee of the Contractor, a
Subcontractor of any tier, anyone directly or indirectly
employed by them or anyone for whose acts they may be
liable, the indemnification obligation under this Section 3.9
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shall not be limited by a limitation on amount or type of
damages, compensation or benefits payable by or for the
Contractor or a Subcontractor of any tier under workers’ or
workmen’s compensation acts, disability benefit acts or
other employee benefit acts.

3.9.4  The obligations of the Contractor under Paragraph
3.9.1 shall not extend to the liability of the Architect, the
Architect’s agents or employees, arising out of the
preparation and approval of maps, drawings, opinions,
reports, surveys, Change Orders, designs, or
Specifications.

3.10  Patents

3.10.1 The Contractor shall hold and save harmless the
Owner and its officers, agents, servants, and employees
from liability of any nature or kind, including cost and
expense, for, or on account of, any patented or otherwise
protected invention, process, article, or appliance
manufactured or used in the performance of the Contract,
including its use by the Owner, unless otherwise
specifically stipulated in the Contract Documents.

3.10.2 If the Contractor uses any design, device, or
material covered by letters patent or copyright, the
Contractor shall provide for such use by suitable agreement
with the Owner of such patented or copyrighted design,
device, or material. It is mutually agreed and understood,
without exception, that the Contract Sum include, and the
Contractor shall pay all royalties, license fees or costs
arising from the use of such design, device, or material in
any way involved in the Work. The Contractor and/or
sureties shall indemnify and save harmless the Owner from
any and all claims for infringement by reason of the use of
such patented or copyrighted design, device, or material or
any trademark or copyright in connection with Work
agreed to be performed under this Contract and shall
indemnify the Owner for any cost, expense, or damage it
may be obligated to pay by reason of such infringement at
any time during the prosecution of the Work or after
completion of the Work.

3.11 Delegated Design

3.11.1 If the Contract Documents specify the Contractor
is responsible for the design of any Work as part of the
project, then the Contractor shall procure all design
services and certifications necessary to complete the Work
as specified, from a design professional licensed in the
State of Missouri. The signature and seal of that design
professional shall appear on all drawings, calculations,
specifications, certifications, Shop Drawings, and other
submittals related to the Work. The design professional
shall maintain insurance as required per Article 11.

3.12 Materials, Labor, and Workmanship

3.12.1 Materials and equipment incorporated into the
Work shall strictly conform to the Contract Documents and
representations and approved Samples provided by
Contractor and shall be of the most suitable grade of their
respective kinds for their respective uses and shall be fit

and sufficient for the purpose intended, merchantable, of good
new material and workmanship, and free from defect.
Workmanship shall be in accordance with the highest standard
in the industry and free from defect in strict accordance with
the Contract Documents.

3.12.2 Materials and fixtures shall be new and of latest
design unless otherwise specified and shall provide the most
efficient operating and maintenance costs to the Owner. All
Work shall be performed by competent workers and shall be
of best quality.

3.12.3 The Contractor shall carefully examine the Contract
Documents and shall be responsible for the proper fitting of
his material, equipment, and apparatus into the building.

3.12.4 The Contractor shall base its bid only on the Contract
Documents.

3.12.5 Materials and workmanship shall be subject to
inspection, examination, and testing by the Architect and the
Owner’s Representative at any and all times during
manufacture, installation, and construction of any of them, at
places where such manufacture, installation, or construction is
performed.

3.12.6 The Contractor shall enforce strict discipline and
good order among the Contractor’s employees and other
persons carrying out the Contract. The Contractor shall not
permit employment of unfit persons or persons not skilled in
tasks assigned to them.

3.12.7 Unless otherwise specifically noted, the Contractor
shall provide and pay for supervision, labor, materials,
equipment, tools, construction equipment and machinery,
water, heat, utilities, transportation, and other facilities and
services necessary for the proper execution and completion of
the Work.

3.12.8 Substitutions

3.12.8.1 A substitution is a Contractor proposal of an alternate
product or method in lieu of what has been specified or shown
in the Contract Documents, which is not an “or equal” as set
forth in Section 3.13.

3.12.8.2 The Contractor may make a proposal to the Architect

and the Owner’s Representative to use substitute products or

methods as set forth herein, but the Architect’s and the

Owner’s Representative’s decision concerning acceptance of

a substitute shall be final. The Contractor must do so in writing

and setting forth the following:

.1 Full explanation of the proposed substitution and
submittal of all supporting data including technical
information, catalog cuts, warranties, test results,
installation instructions, operating procedures, and other
like information necessary for a complete evaluation of
the substitution.

.2 Reasons the substitution is advantageous and necessary,
including the benefits to the Owner and the Work in the
event the substitution is acceptable.
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.3 The adjustment, if any, in the Contract Sum, in the
event the substitution is acceptable.

.4 The adjustment, if any, in the time of completion of the
Contract and the construction schedule in the event the
substitution is acceptable.

.5 An affidavit stating that (a) the proposed substitution
conforms to and meets all of the Contract Document
requirements and is code compliant, except as
specifically disclosed and set forth in the affidavit and
(b) the Contractor accepts the warranty and correction
obligations in connection with the proposed
substitution as if originally specified by the Architect.
Proposals for substitutions shall be submitted to the
Architect and the Owner’s Representative in
sufficient time to allow the Architect and the Owner’s
Representative no less than ten (10) working days for
review. No substitution will be considered or allowed
without the Contractor’s submittal of complete
substantiating data and information as stated herein.

3.12.8.3 Substitutions may be rejected without explanation

at the Owner’s sole discretion and will be considered only

under one or more of the following conditions:

.1 Required for compliance with interpretation of code
requirements or insurance regulations then existing;

.2 Unavailability of specified products, through no fault
of the Contractor;

.3 Material delivered fails to comply with the Contract
Documents;

4 Subsequent information discloses inability of
specified products to perform properly or to fit in
designated space;

.5 Manufacturer/fabricator refuses to certify or
guarantee performance of specified product as
required; or

.6 When in the judgment of the Owner or the Architect,
a substitution would be substantially to the Owner’s
best interests, in terms of cost, time, or other
considerations.

3.12.8.4 Whether or not any proposed substitution is
accepted by the Owner or the Architect, the Contractor shall
reimburse the Owner for any fees charged by the Architect
or other consultants for evaluating each proposed
substitution.

3.13 Approved Equal

3.13.1 Whenever in the Contract Documents any article,
appliance, device, or material is designated by the name of
a manufacturer, vendor, or by any proprietary or trade
name, the words “or approved equal,” shall automatically
follow and shall be implied unless specifically indicated
otherwise. The standard products of manufacturers other
than those specified will be accepted when, prior to the
ordering or use thereof, it is proven to the satisfaction of
the Owner’s Representative and the Architect they are
equal in design, appearance, spare parts availability,
strength, durability, usefulness, serviceability, operation
cost, maintenance cost, and convenience for the purpose
intended. Any general listings of approved manufacturers

in any Contract Document shall be for informational purposes
only and it shall be the Contractor’s sole responsibility to
ensure that any proposed “or equal” complies with the
requirements of the Contract Documents and is code
compliant.

3.13.2 The Contractor shall submit to the Architect and the
Owner’s Representative a written and full description of the
proposed “or equal” including all supporting data, including
technical information, catalog cuts, warranties, test results,
installation instructions, operating procedures, and similar
information demonstrating that the proposed “or equal”
strictly complies with the Contract Documents. The Architect
or the Owner’s Representative shall take appropriate action
with respect to the submission of a proposed “or equal” item.
If Contractor fails to submit proposed “or equals” as set forth
herein, it shall waive any right to supply such items. The
Contract Sum and Contract Time shall not be adjusted as a
result of any failure by Contractor to submit proposed “or
equals” as provided for herein. All documents submitted in
connection with preparing an “or equal” shall be clearly and
obviously marked as a proposed “or equal” submission.

3.13.3 No approvals or action taken by the Architect or
Owner’s Representative shall relieve the Contractor from its
obligation to ensure that an “or equal” article, appliance,
devise, or material strictly complies with the requirements of
the Contract Documents. The Contractor shall not propose “or
equal” items in connection with Shop Drawings or other
Submittals, and the Contractor acknowledges and agrees that
no approvals or action taken by the Architect or Owner’s
Representative with respect to Shop Drawings or other
Submittals shall constitute approval of any “or equal” item or
relieve the Contractor from its sole and exclusive
responsibility. Any changes required in the details and
dimensions indicated in the Contract Documents for the
incorporation or installation of any “or equal” item supplied
by the Contractor shall be properly made and approved by the
Architect at the expense of the Contractor. No “or equal”
items will be permitted for components of or extensions to
existing systems when, in the opinion of the Architect, the
named manufacturer must be provided in order to ensure
compatibility with the existing systems, including, but not
limited to, mechanical systems, electrical systems, fire alarms,
smoke detectors, etc. No action will be taken by the Architect
with respect to proposed “or equal” items prior to receipt of
bids, unless otherwise noted in the Special Conditions.

3.14 Shop Drawings, Product Data, Samples, and
Coordination Drawings/BIM Models

3.14.1 Shop Drawings are drawings, diagrams, schedules,

and other data specifically prepared for the Work by the

Contractor or a Subcontractor, sub-subcontractor, manufacturer,

supplier, or distributor to illustrate some portion of the Work.

3.14.2 Product Data are illustrations, standard schedules,
performance charts, instructions, brochures, diagrams, and other
information furnished by the Contractor to illustrate materials or
equipment for some portion of the Work.
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3.14.3 Samples are physical samples which illustrate
materials, equipment or workmanship and establish
standards by which the Work will be judged.

3.14.4 Coordination Drawings are drawings for the
integration of the Work, including work first shown in
detail on Shop Drawings or product data. Coordination
Drawings show sequencing and relationship of separate
units of work which must interface in a restricted manner
to fit in the space provided, or function as indicated.
Coordination Drawings are the responsibility of the
Contractor and are submitted for informational purposes.
The Special Conditions will state whether Coordination
Drawings are required. BIM models may be used for
coordination in lieu of Coordination Drawings at the
Contractor’s discretion, unless required in the Special
Conditions. The final Coordination Drawings/BIM Model
will not change the Contract Documents, unless approved
by a fully executed Change Order describing the specific
modifications that are being made to the Contract
Documents.

3.14.5 Shop Drawings, Coordination Drawings/BIM
Models, Product Data, Samples, and similar submittals
(collectively referred to as “Submittals”) are not Contract
Documents. The purpose of their submittal is to demonstrate
for those portions of the Work for which submittals are
required the way the Contractor proposes to conform to the
information given and the design concept expressed in the
Contract Documents.

3.14.6 The Contractor shall schedule submittal of Shop
Drawings and Product Data to the Architect so that no
delays will result in delivery of materials and equipment,
advising the Architect of priority for checking of Shop
Drawings and Product Data, but a minimum of two weeks
shall be provided for this purpose. Because time is of the
essence in this Contract, unless noted otherwise in the
Special Conditions or Technical Specifications, all
Submittals, Shop Drawings and Samples must be
submitted as required to maintain the Contractor’s plan for
proceeding but must be submitted within ninety (90) days
of the Notice to Proceed. If the Contractor believes that
this milestone is unreasonable for any submittal, the
Contractor shall request an extension of this milestone,
within sixty (60) days of Notice to Proceed, for each
submittal that cannot meet the milestone. The request shall
contain a reasonable explanation as to why the ninety (90)-
day milestone is unrealistic and shall specify a date on
which the submittal will be provided, for approval by the
Owner’s Representative. Failure of the Contractor to
comply with this Section may result in delays in the
submittal approval process and/or charges for expediting
approval, both of which will be the responsibility of the
Contractor.

3.14.7 The Contractor, at its own expense, shall submit
Samples required by the Contract Documents with
reasonable promptness as to cause no delay in the Work or
the activities of separate contractors and no later than twenty

(20) days before materials are required to be ordered for
scheduled delivery to the Work site. Samples shall be labeled
to designate material or products represented, grade, place of
origin, name of producer, name of the Contractor and the name
and number of the Owner’s project. Quantities of Samples shall
be twice the number required for testing so that the Architect
can return one set of the Samples. Materials delivered before
receipt of Architect’s approval may be rejected by the Architect
and in such event, the Contractor shall immediately remove all
such materials from the Work site. When requested by the
Architect or the Owner’s Representative, Samples of finished
masonry and field applied paints and finishes shall be located as
directed and shall include sample panels built at the site of
approximately twenty (20) square feet each.

3.14.8 The Contractor shall perform no portion of the Work
requiring submittal and review of Shop Drawings, Product Data,
Samples, or similar submittals until the respective submittal has
been approved by the Architect. Such Work shall be in
accordance with approved Submittals.

3.14.9 By approving and submitting Shop Drawings, Product
Data, Samples and similar submittals, the Contractor represents
such Submittals strictly comply with the requirements of the
Contract Documents and that the Contractor has determined and
verified field measurements and field construction criteria
related thereto, that materials are fit for their intended use and
that the fabrication, shipping, handling, storage, assembly and
installation of all materials, systems and equipment are in
accordance with best practices in the industry and are in strict
compliance with any applicable requirements of the Contract
Documents.  The Contractor shall also coordinate each
Submittal with other Submittals.

3.14.10 The Contractor shall be responsible for the correctness
and accuracy of the dimensions, measurements and other
information contained in the Submittals.

3.14.11 Each Submittal will bear a stamp or specific indication
that the Submittal complies with the Contract Documents and
the Contractor has satisfied its obligations under the Contract
Documents with respect to the Contractor’s review and approval
of that Submittal. Each Submittal shall bear the signature of the
representative of the Contractor who approved the Submittal,
together with the Contractor’s name, Owner’s name, number of
the Project, and the item name and specification section number.

3.14.12 The Contractor shall not be relieved of responsibility
for deviations from requirements of the Contract Documents by
the Architect’s approval of Shop Drawings, Product Data,
Samples, or similar submittals. The Contractor shall not be
relieved of responsibility for errors or omissions in Shop
Drawings, Product Data, Samples, or similar submittals by the
Architect’s approval thereof. Specifically, but not by way of
limitation, the Contractor acknowledges that the Architect’s
approval of Shop Drawings shall not relieve the Contractor for
responsibility for errors and omissions in the Shop Drawings
since the Contractor is responsible for the correctness of
dimensions, details and the design of adequate connections and
details contained in the Shop Drawings.
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3.14.13 The Contractor shall direct specific attention, in
writing or on resubmitted Shop Drawings, Product Data,
Samples or similar submittals, to revisions other than those
requested by the Architect on previous Submittals.

3.14.14 The Contractor represents and warrants that all
Shop Drawings shall be prepared by persons and entities
possessing expertise and experience in the trade for which
the Shop Drawing is prepared and, if required by the
Architect or applicable laws, by a licensed engineer or other
design professional.

3.15  Record Drawings

3.15.1 The Contractor shall maintain a set of Record
Drawings on site in good condition and shall use colored
pencils to mark up said set with “record information” in a
legible manner to show: (1) bidding addendums, (2)
executed Change Orders, (3) deviations from the Drawings
made during construction; (4) details in the Work not
previously shown; (5) changes to existing conditions or
existing conditions found to differ from those shown on any
existing drawings; (6) the actual installed position of
equipment, piping, conduits, light switches, electric fixtures,
circuiting, ducts, dampers, access panels, control valves,
drains, openings, and stub-outs; and (7) such other
information as either the Owner or the Architect may
reasonably request. The prints for Record Drawing use will
be a set of “blue line” prints provided by the Architect to the
Contractor at the start of construction. Upon Substantial
Completion of the Work, the Contractor shall deliver all
Record Drawings to the Owner and the Architect for
approval. If not approved, the Contractor shall make the
revisions requested by the Architect or the Owner’s
Representative. Final payment and any retainage shall not
be due and owing to the Contractor until the final Record
Drawings marked by the Contractor as required above are
delivered to the Owner.

3.16.1 Operating Instructions and Service Manuals

3.16.1 The Contractor shall submit four (4) volumes of

operating instructions and service manuals to the Architect

before completing 50% of the adjusted contract amount.

Payments beyond 50% of the adjusted contract amount

may be withheld until all operating instructions and service

manuals are received. The operating instructions and
service manuals shall contain:

.1 Start-up and Shutdown Procedures: Provide a
step-by-step write up of all major equipment. When
manufacturer's printed start-up, trouble shooting and
shut-down procedures are available, they may be
incorporated into the operating manual for reference.

.2 Operating  Instructions: Written ~ operating
instructions shall be included for the efficient and safe
operation of all equipment.

.3  Equipment List: List of all major equipment as
installed shall include model number, capacities, flow
rate, and name-plate data.

4 Service Instructions: The Contractor shall be required
to provide the following information for all pieces of
equipment.

4.1 Recommended spare parts including catalog number and
name of local suppliers or factory representative.

4.2 Belt sizes, types, and lengths.

4.3 Wiring diagrams.

.5 Manufacturer’s Certificate of Warranty: Manufacturer’s
certificates of warranty shall be obtained for all major
equipment. Warranty shall be obtained for at least one
year from the date of Substantial Completion. Where
longer period is required by the Contract Documents, the
longer period shall govern.

.6 Parts catalogs: For each piece of equipment furnished, a
parts catalog or similar document shall be provided
which identifies the components by number for
replacement ordering.

3.16.2 Submission

.1 Manuals shall be bound into volumes of standard 8 1/2"
x 11" hard binders. Large drawings too bulky to be
folded into 8 1/2" x 11" shall be separately bound or
folded and in brown envelopes, cross-referenced and
indexed with the manuals.

.2 The manuals shall identify the Owner’s project name,
project number, and include the name and address of the
Contractor and major Subcontractors of any tier who
were involved with the activity described in that
particular manual.

3.17 Taxes

3.17.1 The Contractor shall pay all applicable sales,
consumer, use, and similar taxes for the Work which are
legally enacted when the bids are received, whether or not yet
effective or scheduled to go into effect. However, certain
purchases by the Contractor of materials incorporated in or
consumed in the Work are exempt from certain sales tax
pursuant to Section 144.062, RSMo. The Contractor shall be
issued a Project Tax Exemption Certificate for this Work to
obtain the benefits of Section 144.062, RSMo.

3.17.2 The Contractor shall furnish this certificate to all
Subcontractors, and any person or entity purchasing materials
for the Work shall present such certificate to all material
suppliers as authorization to purchase, on behalf of the Owner,
all tangible personal property and materials to be incorporated
into or consumed in the Work and no other on a tax-exempt
basis. Such suppliers shall provide to the purchasing party
invoices bearing the name of the exempt entity and the project
identification number. Nothing in this Section shall be
deemed to exempt from any sales or similar tax the purchase
of any construction machinery, equipment or tools used in
construction, repairing or remodeling facilities for the Owner.
All invoices for all personal property and materials purchased
under a Project Tax Exemption Certificate shall be retained by
the Contractor for a period of five years and shall be subject to
audit by the Director of Revenue.

3.17.3 Any excess resalable tangible personal property or
materials which were purchased for the project under this
Project Tax Exemption Certificate but which were not
incorporated into or consumed in the Work shall either be
returned to the supplier for credit or the appropriate sales or
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use tax on such excess property or materials shall be
reported on a return and paid by such purchasing party not
later than the due date of the purchasing party’s Missouri
sales or use tax return following the month in which it was
determined that the materials were not used in the Work.

3.17.4 1If it is determined that sales tax is owed by the
Contractor on property and materials due to the failure of
the Owner to revise the certificate expiration date to cover
the applicable date of purchase, the Owner shall be liable
for the tax owed.

3.17.5 The Owner shall not be responsible for any tax
liability due to the Contractor’s neglect to make timely
orders, payments, etc. or the Contractor’s misuse of the
Project Tax Exemption Certificate. =~ The Contractor
represents that the Project Tax Exemption Certificate shall
be used in accordance with Section 144.062, RSMo and the
terms of the Project Tax Exemption Certificate. The
Contractor shall indemnify the Owner for any loss or
expense, including but not limited to, reasonable attorneys’
fees, arising out of the Contractor’s use of the Project Tax
Exemption Certificate.

3.18 Contractor’s Construction Schedules

3.18.1 The Contractor, within fifteen (15) days after the
issuance of the Notice to Proceed, shall prepare and submit
for the Owner’s and the Architect’s information the
Contractor’s construction schedule for the Work and shall
set forth interim dates for completion of various components
of the Work and Work Milestone Dates as defined herein.
The schedule shall not exceed time limits current under the
Contract Documents, shall be revised on a monthly basis or
as requested by the Owner’s Representative as required by
the conditions of the Work, and shall provide for expeditious
and practicable execution of the Work. The Contractor shall
conform to the most recent schedule.

3.18.2 The construction schedule shall be in a detailed
format satisfactory to the Owner’s Representative and the
Architect and in accordance with the detailed schedule
requirements set forth in this document and the Special
Conditions. If the Owner’s Representative or the Architect
has a reasonable objection to the schedule submitted by
Contractor, the construction schedule shall be promptly
revised by the Contractor. The Contractor shall monitor the
progress of the Work for conformance with the requirements
of the construction schedule and shall promptly advise the
Owner of any delays or potential delays.

3.18.3 As time is of the essence to this Contract, the
University expects that the Contractor will take all necessary
steps to ensure that the project construction schedule shall be
prepared in accordance with the specific requirements of the
Special Conditions to this Contract. At a minimum, the
Contractor shall comply with the following:
.1 The schedule shall be prepared using Primavera P3,
Oracle P6, Microsoft Project or other software
acceptable to the Owner’s Representative.

.2 The schedule shall be prepared and maintained in CPM
format, in accordance with Construction CPM Scheduling,
published by the Associated General Contractors of
American (AGC).

.3 Prior to submittal to the Owner’s Representative for
review, the Contractor shall obtain full buy-in to the
schedule from all major Subcontractors, in writing if so,
requested by Owner’s Representative.

4 Schedule shall be wupdated, in accordance with
Construction CPM Scheduling, published by the AGC, on
a monthly basis at minimum, prior to, and submitted with,
the monthly pay application or as requested by the
Owner’s Representative.

.5 Along with the update the Contractor shall submit a
narrative report addressing all changes, delays and
impacts, including weather to the schedule during the last
month, and explain how the end date has been impacted
by same.

.6 The submission of the updated schedule certifies that all
delays and impacts that have occurred on or to the project
during the previous month have been factored into the
update and are fully integrated into the schedule and the
projected completion date.

Failure to comply with any of these requirements will be
considered a material breach of this Contract. See Special
Conditions for detailed scheduling requirements.

3.18.4 In the event the Owner’s Representative or the
Architect determines that the performance of the Work, as of a
Milestone Date, has not progressed or reached the level of
completion required by the Contract Documents, the Owner
shall have the right to order the Contractor to take corrective
measures necessary to expedite the progress of construction,
including, without limitation, (1) working additional shifts or
overtime, (2) supplying additional manpower, equipment,
facilities, (3) expediting delivery of materials, and (4) other
similar measures (hereinafter referred to collectively as
“Extraordinary Measures”). Such Extraordinary Measures shall
continue until the progress of the Work complies with the stage
of completion required by the Contract Documents. The
Owner’s right to require Extraordinary Measures is solely for
the purpose of ensuring the Contractor's compliance with the
construction schedule. The Contractor shall not be entitled to
an adjustment in the Contract Sum concerning Extraordinary
Measures required by the Owner under or pursuant to this
Paragraph. The Owner may exercise the rights furnished the
Owner under or pursuant to this Paragraph as frequently as the
Owner deems necessary to ensure that the Contractor’s
performance of the Work will comply with any Milestone Date
or completion date set forth in the Contract Documents.

ARTICLE 4
ADMINISTRATION OF THE CONTRACT

4.1 Rights of the Owner
4.1.1 The Owner’s Representative will administer the
Construction Contract. The Architect will assist the Owner’s
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Representative with the administration of the Contract as
indicated in these Contract Documents.

4.1.2 If, in the judgment of the Owner’s Representative,
it becomes necessary to accelerate the Work, the
Contractor, when directed by the Owner’s Representative
in writing, shall cease work at any point and transfer its
workers to such point or points and execute such portions
of the Work as may be required to enable others to hasten
and properly engage and carry out the Work, all as directed
by the Owner’s Representative. The additional cost of
accelerating the Work, if any, will be borne by the Owner,
unless the Contractor’s work progress is behind schedule
as shown on the most recent progress schedule.

4.1.3 If the Contractor refuses, for any reason, to
proceed with what the Owner believes to be Contract
Work, the Owner may issue a Construction Directive,
directing the Contractor to proceed. The Contractor shall
be obligated to promptly proceed with such work. If the
Contractor feels that it is entitled to additional
compensation as a result of a Construction Directive, it
may file a claim for additional compensation and/or time,
in accordance with 4.4 of this Contract.

4.1.4 The Owner’s Representative may, by written
notice, require the Contractor to remove from involvement
with the Work, any of the Contractor’s personnel or the
personnel of its Subcontractors of any tier whom the
Owner’s Representative may deem abusive, incompetent,
careless, or a hindrance to proper and timely execution of
the Work. The Contractor shall comply with such notice
promptly, but without detriment to the Work or its
progress.

4.1.5 The Owner’s Representative will schedule Work
status meetings that shall be attended by representatives of
the Contractor and appropriate Subcontractors of any tier.
Material suppliers shall attend status meetings if required
by the Owner’s Representative. These meetings shall
include preconstruction meetings.

4.1.6  The Owner does not allow smoking on University
property.

4.2 Rights of the Architect

4.2.1 The Architect will interpret requirements of the
Contract Documents with respect to the quality, quantity,
and other technical requirements of the Work itself within
a reasonable time after written request of the Contractor.
The Contractor shall provide Owner’s Representative a
copy of such written request.

4.3 Review of the Work

4.3.1 The Architect, the Owner’s Representative, and
the Owner’s Authorized Agent shall, at all times, have
access to the Work; and the Contractor shall provide proper
and safe facilities for such access.

4.3.2  The Owner’s Representative shall have authority to
reject Work that does not strictly comply with the
requirements of the Contract Documents. Whenever the
Owner’s Representative considers it necessary or advisable for
implementation of the intent of the Contract Documents,
Owner’s Representative shall have the authority to require
additional inspection or testing of the Work, whether or not
such Work is fabricated, installed, or completed.

433 The fact that the Architect or the Owner’s
Representative observed, or failed to observe, faulty Work, or
Work done which is not in accordance with the Contract
Documents, regardless of whether or not the Owner has
released final payment, shall not relieve the Contractor from
responsibility for all damages and additional costs of the
Owner as a result of defective or faulty Work.

4.4 Claims

44.1 A Claim is a demand or assertion by the Contractor
seeking, as a matter of right, adjustment or interpretation of
Contract terms, payment of money, extension of time or any
other relief with respect to the terms of the Contract. The term
“Claim(s)” also includes demands and assertions of the
Contractor arising out of or relating to the Contract Documents,
including Claims based upon breach of contract, mistake,
misrepresentation, or other cause for Contract Modification or
rescission. Claims must be made by written notice. The
Contractor shall have the responsibility to substantiate Claims.

4.4.2  Claims by the Contractor must be made promptly, and
no later than within fourteen (14) days after occurrence of the
event giving rise to such Claim. Claims must be made by
written notice. Such notice shall include a detailed statement
setting forth all reasons for the Claim and the amount of
additional money and additional time claimed by the Contractor.
The notice of Claims shall also strictly comply with all other
provisions of the Contract Documents. The Contractor shall not
be entitled to rely upon any grounds or basis for additional
money on additional time not specifically set forth in the notice
of Claim. All Claims not made in the manner provided herein
shall be deemed waived and of no effect. The Contractor shall
furnish the Owner and the Architect such timely written notice
of any Claim provided for herein, including, without limitation,
those in connection with alleged concealed or unknown
conditions, and shall cooperate with the Owner and the
Architect in any effort to mitigate the alleged or potential
damages, delay or other adverse consequences arising out of the
condition which is the cause of such a Claim.

4.4.3  Pending final resolution of a Claim, the Contractor
shall proceed diligently with performance of the Contract and
the Owner shall continue to make payments that are not in
dispute in accordance with the Contract Documents.

4.5 Claims for Concealed or Unknown Conditions

4.5.1 If conditions are encountered at the site which are (1)
subsurface or otherwise concealed physical conditions which
differ materially from those indicated in the Contract
Documents, or (2) unknown physical conditions of an unusual
nature, which differ materially from those ordinarily found to
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exist and generally recognized as inherent in construction
activities of the character provided for in the Contract
Documents, then notice by the Contractor shall be given to
the Owner’s Representative promptly before conditions are
disturbed, and in no event later than three (3) days after first
observance of the conditions. The Owner’s Representative
will promptly investigate such conditions. If such
conditions differ materially, as provided for above and
cause an increase or decrease in the Contractor’s cost, or
time, required for performance of the Work, an equitable
adjustment in the Contract Sum or Contract Time, or both,
shall be made, subject to the provisions and restrictions set
for herein. If the Owner’s Representative determines that
the conditions at the site are not materially different from
those indicated in the Contract Documents, and that no
change in the terms of the Contract is justified, the Owner’s
Representative will so notify the Contractor in writing. If
the Contractor disputes the finding of the Owner’s
Representative that no change in the terms of the Contract
terms is justified, the Contractor shall proceed with the
Work, taking whatever steps are necessary to overcome or
correct such conditions so that Contractor can proceed in a
timely manner. The Contractor may have the right to file
a Claim in accordance with the Contract Documents.

452 It is expressly agreed that no adjustment in the
Contract Time or Contract Sum shall be permitted,
however, in connection with a concealed or unknown
condition which does not differ materially from those
conditions disclosed or which reasonably should have been
disclosed by the Contractor’s (1) prior inspections, tests,
reviews and preconstruction investigations for the Project,
or (2) inspections, tests, reviews and preconstruction
inspections which the Contractor had the opportunity to
make or should have performed in connection with the
Project.

4.6 Claim for Additional Cost

4.6.1  If the Contractor makes a Claim for an increase in
the Contract Sum, written notice as provided herein shall
be given before proceeding to execute the Work. In
addition to all other requirements for notice of a Claim, said
notice shall detail and itemize the amount of all Claims and
shall contain sufficient data to permit evaluation of same
by the Owner.

4.7 Claims for Additional Time

4.7.1  If the Contractor makes a Claim for an increase in
the Contract Time, written notice as provided herein shall
be given. In addition to other requirements for notice of a
Claim, the Contractor shall include an estimate of the
probable effect of delay upon the progress of the Work,
utilizing a CPM Time Impact Schedule Analysis, (TIA) as
defined in the AGC Scheduling Manual. In the case of a
continuing delay, only one Claim is necessary.

Nl Time extensions will be considered for excusable
delays only. That is, delays that are beyond the control
and/or contractual responsibility of the Contractor.

4.7.2  If weather days are the basis for a Claim for
additional time, such Claim shall be documented by the
Contractor by data acceptable to the Owner’s Representative
substantiating that weather conditions for the period of time in
question, had an adverse effect on the critical path of the
scheduled construction. Weather days shall be defined as days
on which critical path work cannot proceed due to weather
conditions (including but not limited to rain, snow, etc.), in
excess of the number of days shown on the anticipated weather
day schedule in the Special Conditions. To be considered a
weather day, at least four (4) working hours must be lost due
to the weather conditions on a critical path scope item for that
day. Weather days and anticipated weather days listed in the
Special Conditions shall only apply to Monday through
Friday. A weather day claim cannot be made for Saturdays,
Sundays, New Year’s Day, Martin Luther King Day,
Memorial Day, Independence Day, Labor Day, Thanksgiving
Day, the day after Thanksgiving Day and Christmas Day,
unless that specific day was approved in writing for work by
the Owner’s Representative.

.1 The Contractor must have fulfilled its contractual
obligations with respect to temporary facilities and protection
of'its work, and worker protection for hot and cold weather per
OSHA guidelines.

2 If the contractual obligations have been satisfied, the
Owner will review requests for non-compensable time
extensions for critical path activities as follows:

2.1 If the Contractor cannot work on a critical path
activity due to adverse weather, after implementing all
reasonable temporary weather protection, the Contractor will
so notify the Owner’s Representative. Each week, the
Contractor will notify the Owner’s Representative of the
number of adverse weather days that it believes it has
experienced in the previous week. As provided in the
Contract, until such time as the weather days acknowledged
by the Owner’s Representative exceed the number of days of
adverse weather contemplated in the Special Conditions, no
request for extension of the Contract Time will be considered.
2.2 If the Contractor has accumulated in excess of the
number of adverse weather days contemplated in the Special
Conditions due to the stoppage of work on critical path
activities due to adverse weather, the Owner will consider a
time extension request from the Contractor that is submitted in
accordance with the Contract requirements. The Owner will
provide a Change Order extending the time for contract
completion or direct an acceleration of the Work in accordance
with the Contract terms and conditions to recover the time lost
due to adverse weather in excess of the number of adverse
weather working days contemplated in the Special Conditions.

4.7.3 A Force Majeure event or circumstance shall not be
the basis of a claim by the Contractor seeking an adjustment
in the Contract amount for costs or expenses of any type. With
the exception of weather delays, which are administered under
Article 4, and not withstanding other requirements of the
Contract, all Force Majeure events resulting in a delay to the
critical path of the project shall be administered as provided in
Article 8.
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4.7.4  The Owner will consider and evaluate requests for
time extensions due to changes or other events beyond the
control of the Contractor on a monthly basis only, with the
submission of the Contractor’s updated schedule, in
conjunction with the monthly application for payment.

4.8 Resolution of Claims and Disputes

4.8.1 The Owner’s Representative will review Claims
and take one or more of the following preliminary actions
within ten days of receipt of a Claim: (1) request additional
supporting data from the Contractor, (2) reject the Claim in
whole or in part, (3) approve the Claim, or (4) suggest a
compromise.

4.8.2 If a Claim has not been resolved, the Contractor
shall, within ten (10) days after the Owner’s
Representative’s preliminary response, take one or more of
the following actions: (1) submit additional supporting
data requested, (2) modify the initial Claim, or (3) notify
the Owner’s Representative that the initial Claim stands.

483 If a Claim has not been resolved after
consideration of the foregoing and of further information
presented by the Contractor, the Contractor has the right to
seek administrative review as set forth in Section 4.9.
However, Owner’s Representative’s decisions on matters
relating to aesthetics will be final.

4.9 Administrative Review

4.9.1 Claims not resolved pursuant to the procedures set
forth in the Contract Documents except with respect to
Owner’s Representative’s decision on matters relating to
aesthetic effect, and except for claims which have been
waived by the making or acceptance of final payment, or
the Contractor’s acceptance of payments in full for changes
in work may be submitted to administrative review as
provided in this Section. All requests for administrative
review shall be made in writing.

4.9.2  Upon written request from the Contractor, the
Owner’s Review Administrator authorized by the Campus
Contracting Officer will convene a review meeting
between the Contractor and Owner’s Representative within
fifteen (15) days of receipt of such written request. The
Contractor and Owner’s Representative will be allowed to
present written documentation with respect to the Claim(s)
before or during the meeting. The Contractor and Owner’s
Representative will be allowed to present the testimony of
any knowledgeable person regarding the Claim at the
review meeting. The Owner’s Review Administrator will
issue a written summary of the review meeting and
decision to resolve the Claim within fifteen (15) days. If
the Contractor is in agreement with the decision the
Contractor shall notify the Owner’s Review Administrator
in writing within five (5) days, and appropriate
documentation will be signed by the parties to resolve the
Claim.

4.9.3  If the Contractor is not in agreement with the
proposal of the Owner’s Review Administrator as to the

resolution of the Claim, the Contractor may file a written
appeal with the UM System Contracting Officer, [in care of
the Executive Director of Facilities Planning and
Development, University of Missouri, 130 General Services
Building, University of Missouri, Columbia, Missouri 65211]
within fifteen (15) days after receipt of the Owner’s Review
Administrator’s proposal. The UM System Contracting
Officer will call a meeting of the Contractor, the Owner’s
Representative, and the Owner’s Review Administrator by
written notice, within thirty (30) days after receipt of the
Contractor’s written appeal. The Owner’s Review
Administrator shall provide the UM System Contracting
Officer with a copy of the written decision and summary of the
review meeting, the Contractor’s corrections, or comments
regarding the summary of the review meeting, and any written
documentation presented by the Contractor and the Owner’s
Representative at the initial review meeting. The parties may
present further documentation and/or present the testimony of
any knowledgeable person regarding the Claim at the meeting
called by the UM System Contracting Officer.

4.9.4 The UM System Contracting Officer will issue a
written decision to resolve the claim within fifteen (15) days
after the meeting. If the Contractor is in agreement with the
UM System Contracting Officer’s proposal, the Contractor
shall notify the UM System Contracting Officer in writing
within five (5) days, and the Contractor and the Owner shall
sign appropriate documents. The issuance of the UM System
Contracting Officer’s written proposal shall conclude the
administrative review process even if the Contractor is not in
agreement. However, proposals and any opinions expressed
in such proposals issued under this Section will not be binding
on the Contractor nor will the decisions or any opinions
expressed be admissible in any legal actions arising from the
Claim and will not be deemed to remove any right or remedy
of the Contractor as may otherwise exist by virtue of Contract
Documents or Law. The Contractor and the Owner agree that
the Missouri Circuit Court for the County where the Work is
located shall have exclusive jurisdiction to determine all issues
between them. The Contractor agrees not to file any
complaint, petition, lawsuit or legal proceeding against the
Owner except with such Missouri Circuit Court.

ARTICLE 5
SUBCONTRACTORS

5.1 Award of Subcontracts

5.1.1  Pursuant to Article 9, the Contractor shall furnish the
Owner and the Architect, in writing, with the name, and trade
for each Subcontractor and the names of all persons or entities
proposed as manufacturers of products, materials and
equipment identified in the Contract Documents and where
applicable, the name of the installing contractor. The Owner’s
Representative will reply to the Contractor in writing if the
Owner has reasonable objection to any such proposed person
or entity. The Contractor shall not contract with a proposed
person or entity to whom the Owner has made reasonable and
timely objection.
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51.2 The Contractor may request to change a
Subcontractor. Any such request shall be made in writing to
the Owner’s Representative. The Contractor shall not
change a Subcontractor, person, or entity previously
disclosed if the Owner makes reasonable objection to such
change.

5.1.3  The Contractor shall be responsible to the Owner
for acts, defaults, and omissions of its Subcontractors of
any tier.

5.2 Subcontractual Relations

5.2.1 By appropriate agreement, written where legally
required for validity, the Contractor shall require each
Subcontractor of any tier, to the extent of the Work to be
performed by the Subcontractor of any tier, to be bound to
the Contractor by terms of the Contract Documents and to
assume toward the Contractor all the obligations and
responsibilities which the Contractor, by these Documents,
assumes toward the Owner and the Architect. Each
subcontract agreement of any tier shall preserve and protect
the rights of the Owner and the Architect under the
Contract Documents with respect to the Work to be
performed by the Subcontractor of any tier so that
subcontracting thereof will not prejudice such rights and
shall allow to the Subcontractor of any tier, unless
specifically provided otherwise in the subcontract
agreement, the benefit of all rights, remedies, and redress
against the Contractor that the Contractor, by the Contract
Documents, has against the Owner. Where appropriate, the
Contractor shall require each Subcontractor to enter into
similar agreements with its sub-subcontractors. The
Contractor shall make available to each proposed
Subcontractor of any tier, prior to the execution of the
subcontract agreement, copies of the Contract Documents
to which the Subcontractor of any tier shall be bound
Subcontractors of any tier shall similarly make copies of
applicable portions of such documents available to their
respective proposed Subcontractors of any tier.

5.2.2  All agreements between the Contractor and a
Subcontractor or supplier shall contain provisions whereby
Subcontractor or supplier waives all rights against the
Owner, Contractor, Owner’s Representative, the Architect
and all other Additional Insureds for all losses and damages
caused by, arising out of, or resulting from any of the perils
covered by property or builders risk insurance coverage
required of the Contractor in the Contract Documents. If
Contractor fails to include said provisions in all
subcontracts, Contractor shall indemnify, defend and hold
all the above entities harmless in the event of any legal
action by Subcontractor or supplier. If insureds on any
such policies require separate waiver forms to be signed by
any Subcontractors of any tier or suppliers, Contractor
shall obtain the same.

5.3 Contingent Assignment of Subcontract

5.3.1 No assignment by the Contractor of any amount
or any part of the Contract or of the funds to be received
thereunder will be recognized unless such assignment has

had the written approval of the Owner, and the surety has been
given due notice of such assignment and has furnished written
consent hereto. In addition to the usual recitals in assignment
Contracts, the following language must be set forth: “It is
agreed that the funds to be paid to the assignee under this
assignment are subject to performance by the Contractor of the
Contract and to claims and to liens for services rendered or
materials supplied for the performance of the Work called for
in said Contract in favor of all persons, firms or corporations
rendering such services or supplying such materials.”

ARTICLE 6
SEPARATE CONTRACTS AND COOPERATION

6.1 The Owner reserves the right to let other contracts in
connection with the Work.

6.2 It shall be the duty of each Contractor to whom Work
may be awarded, as well as all Subcontractors of any tier
employed by them, to communicate immediately with each
other in order to schedule Work, locate storage facilities, etc.,
in a manner that will permit all Contractors to work in
harmony in order that Work may be completed in the manner
and within the time specified in the Contract Documents.

6.3 No Contractor shall delay another Contractor by
neglecting to perform the Contractor’s work at the proper time.
Each Contractor shall be required to coordinate the
Contractor’s work with other Contractors to afford others
reasonable opportunity for execution of their work. Any costs
caused by defective, non-compliant, or ill-timed work,
including actual damages and liquidated damages for delay, if
applicable, shall be borne by the Contractor responsible
therefor.

6.4 Each Contractor shall be responsible for damage to
the Owner’s or another Contractor’s property done by the
Contractor or the Contractor’s employees, through his or their
fault or negligence. If any Contractor shall cause damage to
any other Contractor, the Contractor causing such damage
shall upon notice of any claim, settle with such Contractor.

6.5 The Contractor shall not claim from the Owner
money damages or extra compensation under this Contract
when delayed in initiating or completing his performance
hereunder, when the delay is caused by labor disputes, acts of
God, or the failure of any other Contractor to complete the
Contractor’s performance under any Contract with the Owner,
where any such cause is beyond the Owner’s reasonable
control.

6.6 Progress schedule of the Contractor for the Work
shall be submitted to other Contractors as necessary to permit
coordinating their progress schedules.

6.7 If Contractors or Subcontractors of any tier refuse to
cooperate with the instructions and reasonable requests of
other contractors performing work for the Owner under
separate contract, in the overall coordinating of the Work, the
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Owner’s Representative may take such appropriate action
and issue such instructions as in his judgement may be
required to avoid unnecessary and unwarranted delay.

ARTICLE 7
CHANGES IN THE WORK

7.1 CHANGE ORDERS

7.1.1 A Change Order is a written instrument prepared

by the Owner and signed by the Owner and the Contractor

formalizing their agreement on the following:

.1 achange in the Work

.2 the amount of an adjustment, if any, in the Contract
amount

.3 an adjustment, if any, in the Contract Time

7.1.2  The Owner may at any time, order additions,
deletions, or revisions in the Work by a Change Order or
a Construction Change Directive. Such Change Order or
Construction Change Directive shall not invalidate the
Contract and requires no notice to the surety. Upon receipt
of any such document, or written authorization from the
Owner’s Representative directing the Contractor to
proceed pending receipt of the document, the Contractor
shall promptly proceed with the Work involved in
accordance with the terms set forth therein.

7.1.3 Until such time as the Change Order is
formalized and signed by both the Owner and the
Contractor it shall be considered a Change Order Request.

7.1.4  The amount of adjustment in the Contract price

for authorized Change Orders will be agreed upon before

such Change Orders becomes effective and will be
determined as follows:

.1 By alump sum proposal from the Contractor and the
Subcontractors of any tier, including overhead and
profit.

.2 By a time and material basis with or without a
specified maximum. The Contractor shall submit to
the Owner’s Representative itemized time and
material sheets depicting labor, materials, equipment
utilized in completing the Work on a daily basis for
the Owner’s Representative approval. If this pricing
option is utilized, the Contractor may be required to
submit weekly reports summarizing costs to date on
time and material Change Order Requests not yet
finalized.

.3 By unit prices contained in the Contractor’s original
bid and incorporated in the Construction Contract or
subsequently agreed upon.  Such unit prices
contained in the Contractor’s original proposal are
understood to include the Contractor’s overhead and
profit. If unit prices are stated in the Contract
Documents or subsequently agreed upon, and if
quantities originally contemplated are so changed in
a proposed Change Order that application of such
unit prices to quantities of the Work proposed will
cause substantial inequity to the Owner or to the

Contractor, the applicable unit prices shall be equitably
adjusted.

7.1.5 The Contractor shall submit all fully documented
Change Order Requests with corresponding back-up
documentation within the time requested by the Owner but no
later than fourteen (14) working days following 1.) the
Owner’s request for pricing in the case of a lump sum; or 2.)
the completion of unit price or time and material work.

7.1.6  The Contractor shall submit Change Order Requests
in sufficient detail to allow evaluation by the Owner. Such
requests shall be fully itemized by units of labor, material and
equipment and overhead and profit. Such breakdowns shall be
itemized as follows:

.1 Labor: The Contractor’s proposal shall include
breakdowns by labor, by trade, indicating number of
hours and cost per hour for each Subcontractor as
applicable. Such breakdowns shall only include
employees in the direct employ of the Contractor or
Subcontractors in the performance of the Work. Such
employees shall only include laborers at the site,
mechanics, craftsmen and foremen. Payroll cost shall
include base rate salaries and wages plus the cost of
fringe benefits required by agreement or custom and
social security contributions, unemployment, payroll
taxes and workers’ or workmen’s compensation
insurance and other customary and legally required taxes
paid by the Contractor or Subcontractors. Any item or
expense outside of these categories is not allowed. The
expense of performing Work after regular working
hours, on Saturdays, Sundays or legal holidays shall not
be included in the above, unless approved in writing and
in advance by Owner.

.2 Material, supplies, consumables and equipment to be
incorporated into the Work at actual invoice cost to the
Contractor or Subcontractors; breakdowns showing all
material, installed equipment and consumables fully
itemized with number of units installed and cost per unit
extended. Any singular item or items in aggregate
greater than one thousand dollars ($1,000) in cost shall
be supported with supplier invoices at the request of the
Owner’s Representative. Normal hand tools are not
compensable.

.3 Equipment: Breakdown for required equipment shall
itemize (at a minimum) delivery / pick-up charge, hourly
rate and hours used. Operator hours and rate shall not be
included in the equipment breakdown. Contractor must
use the most cost-effective equipment available in the
area and should not exceed the rates listed in the Rental
Rate Blue Book for Construction Equipment (Blue
Book). The Contractor shall submit documentation for
the Blue Book to support the rate being requested.

7.2 Construction Change Directive

7.2.1 A construction change directive is a written order
prepared and signed by the Owner, issued with supporting
documents prepared by the Architect (if applicable), directing
a change in the Work prior to agreement on adjustment of the
Contract amount or Contract Time, or both. A Construction
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Change Directive shall be used in the absence of complete
agreement between the Owner and Contractor on the terms
of a Change Order. If the Construction Change Directive
allows an adjustment of the Contract amount or time, such
adjustment amount shall be based on one of the following
methods:

1 A lump sum agreement, properly itemized and
supported by substantiating documents of sufficient
detail to allow evaluation.

.2 By unit prices contained in the Contractor’s original
proposal and incorporated in the Construction
Contract or subsequently agreed upon.

.3 A method agreed to by both the Owner and the
Contractor with a mutually agreeable fee for
overhead and profit.

.4 In the absence of an agreement between the Owner
and the Contractor on the method of establishing an
adjustment of the Contract amount, the Owner, with
the assistance of the Architect, shall determine the
adjustment amount on the basis of expenditures by
the Contractor for labor, materials, equipment, and
other costs consistent with other provisions of the
Contract. The Contractor shall keep and submit to the
Owner an itemized accounting of all cost
components, either expended or saved, while
performing the Work covered under the Construction
Change Directive.

7.2.2  Upon receipt of a Construction Change Directive,
the Contractor shall promptly proceed with the change in
the Work involved and advise the Owner of the
Contractor’s agreement or disagreement with the method,
if any, provided in the Construction Change Directive for
determining the proposed adjustment in the Contract Sum,
Contract Time, or both.

7.23 A Construction Change Directive signed by
Contractor indicates the agreement of the Contractor
therewith, including adjustment in Contract Sum and
Contract Time or the method for determining them. Such
agreement shall be effective immediately and shall be
recorded as a Change Order.

7.3 Overhead and Profit

7.3.1  Overhead and Profit on Change Orders shall be

applied as follows:

.1 The overhead and profit charged by the Contractor
and Subcontractors shall be considered to include,
but not limited to, job site office and clerical
expense, normal hand tools, incidental job
supervision, field supervision, payroll costs and other
compensation for  project manager, officers,
executives, principals, general managers, estimators,
attorneys, auditors, accountants, purchasing and
contracting agents, expediters, time-keepers, and
other personnel employed whether at the site or in
principal or a branch office for general
superintendent and administration of the Work.

.2 The percentages for overhead and profit charged on
Change Orders shall be negotiated and may vary
according to the nature, extent, and complexity of the

GC/1
5/25

Work involved but in no case shall exceed the following:
15%  To the Contractor or the Subcontractor of any
tier for Work performed with their respective
forces or materials purchased

5% To the Contractor on Work performed by
other than the Contractor’s forces
5% To first tier Subcontractor on Work

performed by his Subcontractor

3

, extent, and complexity of The Contractor will be allowed
to add 2% for the cost of bonding and insurance to their
cost of work. This 2% shall be allowed on the total
cost of the added work, including overhead and profit.

.4 Not more than three mark-ups, not to exceed individual
maximums shown above, shall be allowed regardless
of the number of tier Subcontractors. Overhead and
profit shall be shown separately for each Subcontractor
of any tier and the Contractor.

.5 On proposals covering both increases and decreases in
the amount of the Contract, the application of overhead
and profit shall be on the net change in direct cost for
the Contractor or Subcontractor of any tier performing
the Work.

.6 The percentages for overhead and profit credit to the
Owner on Change Orders that are strictly decreases in
the quantity of work or materials shall be negotiated
and may vary according to the naturethe Work
involved, but shall not be less than the following:

Overhead and Profit

7.5% Credit to the Owner from the Contractor or
Subcontractor of any tier for Work performed
with their respective forces or materials
purchased

2.5%  Credit to the Owner from the Contractor on
Work performed by other than his forces

2.5%  Credit to the Owner from the first tier

Subcontractor on Work performed by his
Subcontractor of any tier

7.4 Extended General Conditions

7.4.1 The Contractor acknowledges that the percentage
mark-up allowed on Change Orders for overhead and profit
cover the Contractor’s cost of administering and executing
the Work, inclusive of Change Orders that increase the
Contract Time. The Contractor further acknowledges that
no compensation beyond the specified mark-up percentages
for extended overhead shall be due or payable as a result of
an increase in the Contract Time.

7.4.2 The Owner may reimburse the Contractor for
extended overhead if an extension of the Contract Time is
granted by the Owner, in accordance with 4.7.1 and the
Owner determines that the extension of the Contract Time
creates an inequitable condition for the Contractor. Ifthese
conditions are determined by the Owner to exist, the
Contractor may be reimbursed by unit prices contained in
the Contractor's original bid and incorporated in the
Construction Contract or by unit prices subsequently agreed
upon.

9



7.4.3 If unit prices are subsequently agreed upon, the

Contractor’s compensation shall be limited as follows:

.1 For the portion of the direct payroll cost of the
Contractor’s project manager expended in
completing the Work and the direct payroll cost of
other onsite administrative staff not included in
Article 7.3.1. Direct payroll cost shall include
base rate salaries and wages plus the cost of fringe
benefits required by agreement or custom and
social security contributions, unemployment,
payroll taxes and workers’ or workmen’s
compensation insurance and other customary and
legally required taxes paid by the Contractor;

.2 Cost of the Contractor’s temporary office,
including temporary office utilities expense;

3 Cost of temporary utilities required in the
performance of the Work;

.4 Profit not to exceed 5% of the total extended
overhead direct costs;

7.4.4  All costs not falling into one of these categories
and costs of the Contractor’s staff not employed onsite are
not allowed.

7.5 Emergency Work

7.5.1  If, during the course of the Work, the Owner has
need to engage the Contractor in emergency work,
whether related to the Work or not, the Contractor shall
immediately proceed with the emergency work as directed
by the Owner under the applicable provisions of the
Contract. In so doing, the Contractor agrees that all
provisions of the Contract remain in full force and effect
and the schedule for the Work is not impacted in any way
unless explicitly agreed to in writing by the Owner.

ARTICLE 8
TIME

8.1 Progress and Completion
8.1.1  The Contractor acknowledges and agrees that time
is of the essence of this Contract.

8.1.2  The Contract Time is the period of time set forth
in the Contract for Construction required for Substantial
Completion and Final Completion of the entire Work or
portions of the Work as defined in the Contract Documents.
Time limits stated in the Contract Documents are of the
essence of the Contract. The Contract Time may only be
changed by a Change Order. By executing the Contract,
the Contractor confirms that the Contract Time is a
sufficient period for performing the Work in its entirety.

8.1.3  The Contractor shall not knowingly, except by
agreement or instruction of the Owner in writing,
prematurely commence operations on the site or elsewhere
prior to the effective date of insurance and bonds required
by Article 11 to be furnished by the Contractor.

8.1.4 The Contractor shall proceed expeditiously and
diligently with adequate forces and shall achieve Substantial
Completion and Final Completion within the time specified in
the Contract Documents.

8.2 Delay in Completion

8.2.1  The Contractor shall be liable for all of the Owner’s
damages for delay in achieving Substantial Completion and/or
Final Completion of the entire Work or portions of Work as
set forth in the Contract Documents within the Contract Time
unless liquidated damages are specifically provided for in the
Contract Documents. If liquidated damages are specifically
provided for in the Contract for Construction, the Contractor
shall be liable for such liquidated damages as set forth in
Section 8.3

8.2.2  All time limits stated in the Contract are of the
essence of the Contract. However, if the Contractor is delayed
at any time in the progress of the Work by any act or neglect
of the Owner or by the Owner’s Representative, by changes
ordered in the Work, Force Majeure including but not limited
to war, armed conflict, riot, civil commotion or disorder, act
of terrorism or sabotage; epidemic, pandemic, outbreaks of
infectious disease or any other public health crisis, including
quarantine or other employee restrictions, compliance with
any law or governmental order, rule, regulation or direction,
curfew restriction, act of God or natural disaster such as
earthquake, volcanic activity, landslide, tidal wave, tsunami,
flood, damage or destruction by lightning, drought;
explosion, fire, destruction of machines, equipment,
prolonged break-down of transport, telecommunication or
electric current; general labor disturbance such as but not
limited to boycott, strike and lock-out, occupation of
factories and premises, or any other causes beyond the
Contractor’s reasonable control which the Owner’s
Representative determines may justify delay then, upon
submission of the Time Impact Schedule Analysis (TIA)
justifying the delay called out in Section 4.7 of these General
Conditions, the Contract Time may be extended for a
reasonable time to the extent such delay will prevent the
Contractor from achieving Substantial Completion and/or
Final Completion within the Contract Time and if performance
of the Work is not, was not or would not have been delayed by
any other cause for which the Contractor is not entitled to an
extension of the Contract Time under the Contract Documents.
It shall be a condition precedent to any adjustment of the
Contract Time that the Contractor provides the Owner’s
Representative with written notice of the cause of delay within
seven (7) days from the occurrence of the event or condition
which caused the claimed delay. If a Force Majeure is
approved by the Owner as the basis for a delay claim, an
adjustment in the Contract Time to the extent the Force
Majeure impacts the schedule is the only remedy. No increase
in the Contract Sum for any reason shall be allowed due to a
Force Majeure.

8.2.3  The Contractor further acknowledges and agrees that
adjustments in the Contract Time will be permitted for a delay
only to the extent such delay (1) is not caused, or could not have
been anticipated, by the Contractor, (2) could not be limited or
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avoided by the Contractor’s timely notice to the Owner of
the delay, (3) prevents the Contractor from completing its
Work by the Contract Time, and (4) is of a duration not less
than one (1) day. Delays attributable to and within the
control of a Subcontractor or supplier shall not justify an
extension of the Contract Time.

8.2.4  Notwithstanding anything to the contrary in the
Contract Documents, except as otherwise noted in these
General Conditions, an extension in the Contract Time, to
the extent permitted under this Article, shall be the sole
remedy of the Contractor for any (1) delay in the
commencement, prosecution or completion of the Work, (2)
hindrance or obstruction in the performance of the Work, (3)
loss of productivity, or (4) other claims due to or caused by
any events beyond the control of both the Owner and the
Contractor defined herein as Force Majeure. In no event
shall the Contractor be entitled to any compensation or
recovery of any damages or any portion of damages resulting
from delays caused by or within the control of the Contractor
or by acts or omissions of the Contractor or its
Subcontractors of any tier or delays beyond the control of
both the Owner and the Contractor. If the Contractor
contends that delay, hindrance, obstruction or other adverse
condition results from acts or omissions of the Owner, the
Owner’s Representative or the Architect, the Contractor
shall provide written notice to the Owner within seven (7)
calendar days of the event giving rise to such claim. The
Contractor shall only be entitled to an adjustment in the
Contract Sum to the extent that such acts or omissions
continue after the Contractor’s written notice to the Owner
of such acts or omissions, but in no case shall Force Majeure
be the basis of an increase in the Contract Sum. The
Owner’s exercise of any of its rights or remedies under the
Contract Documents (including, without limitation, ordering
changes in the Work, or directing suspension, rescheduling
or correction of the Work) regardless of the extent or
frequency of the Owner’s exercise of such rights or
remedies, shall not be the basis of any Claim for an increase
in the Contract Sum or Contract Time. In the event
Contractor is entitled to an adjustment in the Contract Sum
for any delay, hindrance, obstruction or other adverse
condition caused by the acts or omissions of the Owner, the
Owner’s Representative or the Architect, the Contractor
shall only be entitled to its actual direct costs caused thereby
and the Contractor shall not be entitled to and waives any
right to special, indirect, or consequential damages including
loss of profits, loss of savings or revenues, loss of anticipated
profits, labor inefficiencies, idle equipment, home office
overhead, and similar type of damages.

8.2.5  If the Contractor submits a progress report or any
construction schedule indicating, or otherwise expressing an
intention to achieve completion of the Work prior to any
completion date required by the Contract Documents or
expiration of the Contract Time, no liability of the Owner to
the Contractor for any failure of the Contractor to so
complete the Work shall be created or implied. Further, the
Contractor acknowledges and agrees that even if the
Contractor intends or is able to complete the Work prior to

the Contract Time, it shall assert no Claim and the Owner shall
not be liable to the Contractor for any failure of the Contractor,
regardless of the cause of the failure, to complete the Work prior
to the Contract Time.

8.3 Liquidated Damages

8.3.1 If Liquidated Damages are prescribed on the Bid
Form and Special Conditions in the Contract Documents, the
Owner may deduct from the Contract Sum and retain as
Liquidated Damages, and not as penalty or forfeiture, the sum
stipulated in the Contract Documents for each calendar day
after the date specified for completion of the Work that the
entire Work is not substantially complete and/or finally
complete.

8.3.2  The Owner’s Representative shall establish the date
of Substantial Completion and the date of Final Completion of
the Work which shall be conclusive and binding on the Owner
and the Contractor for the purpose of determining whether or
not Liquidated Damages shall be assessed under terms hereof
and the sum total amount due.

8.3.3 Liquidated Damages or any matter related thereto
shall not relieve the Contractor or the Contractor’s surety of
any responsibility or obligation under this Contract.

ARTICLE 9
PAYMENTS AND COMPLETION

9.1 Commencement, Prosecution, and Completion
9.1.1  The Contractor shall commence Work within five (5)
days upon the date of a “Notice to Proceed” from the Owner
or the date fixed in the Notice to Proceed. The Contractor shall
prosecute the Work with faithfulness and diligence, and the
Contractor shall complete the Work within the Contract Time
set forth in the Contract Documents.

9.1.2  The Owner will prepare and forward three (3) copies
of the Contract and Performance Bond to the bidder to whom
the Contract for the Work is awarded and such bidder shall
return two (2) properly executed prescribed copies of the
Contract and Bond to the Owner.

9.1.3 The construction period, when specified in
consecutive calendar days, shall begin when the Contractor
receives notice requesting the instruments listed in below.
Before the Owner will issue Notice to Proceed to permit the
Contractor to begin Work, the Owner shall have received the
following instruments, properly executed as described in the
Contract Documents. The documents below shall have been
received by the Owner within fifteen (15) days after receipt of
request for documents:

1 Contract

2 Bond (See Article 11)

3 Insurance (See Article 11)

4 List of Subcontractors of any tier

9.1.4  Inthe event the Contractor fails to provide the Owner
such documents, the Contractor may not enter upon the site of
the Work until such documents are provided. The date the

GC/21
5/25



Contractor is required to commence and complete the
Work shall not be affected by the Owner denying the
Contractor access to the site as a result of the Contractor’s
failure to provide such documents and the Contractor shall
not be entitled to an adjustment of the Contract Time or
Contract Sum as a result of its failure to provide the Owner
the required documents

9.1.5 Contracts executed by partnerships shall be
signed by all general partners of the partnership. Contracts
signed by corporations shall be signed by the President or
Vice President and the Secretary or Assistant Secretary. In
case the Assistant Secretary or Vice President signs, it shall
be so indicated by writing the word “Asst.” or “Vice” in
front of the words “Secretary” and “President”. The
corporate seal of the corporation shall be affixed. For all
other types of entities, the Contractor and the person
signing the Contract on behalf of the Contractor represent
and warrant that the person signing the Contract has the
legal authority to bind the Contractor to the Contract.

9.1.6  Any successful bidder which is a corporation
organized in a state other than Missouri or any bidder doing
business in the State of Missouri under a fictitious name
shall furnish, at no cost to the Owner, no later than the time
at which the executed Contract for Construction, the
Payment Bond, and the Performance Bond are returned, a
properly certified copy of its current Certificate of
Authority and License to do business in the State of
Missouri. No contract will be executed by the Owner until
such certificate is furnished by the bidder, unless there
already is on file with the Owner a current certificate, in
which event, no additional certificate will be required
during the period of time for which such current certificate
remains in effect.

9.1.7  Within fifteen (15) calendar days of the issuance
of a Notice to Proceed, the Contractor shall submit one (1)
signed copy of the following instruments. No payment will
be processed until all of these instruments are received and
approved by the Owner’s Representative.

Nl Reproducible progress and payment schedule

2 Contractor’s Schedule of Values

3 List of material suppliers

4 Itemized breakdown of all labor rates for each

classification. Overhead and profit shall not be
included. Payroll cost shall include base rate salaries
and wages plus the cost of fringe benefits required by
agreement or custom and social security
contributions, unemployment, payroll taxes and
workers’ or workmen’s compensation insurance and
other customary and legally required taxes paid by the
Contractor or Subcontractors. Any item or expense
outside of these categories is not allowed.  The
expense of performing Work after regular working
hours, on Saturdays, Sundays or legal holidays shall
not be included in the above, unless approved in
writing and in advance by the Owner.

.5 TItemized breakdown of anticipated equipment rates
(breakout operator rate). Overhead and profit shall

not be included. Breakdown for required equipment
shall itemize (at a minimum) delivery/ pick-up charge,
hourly rate and hours used. Operator hours and rate shall
not be included in the equipment breakdown. The
Contractor must use the most cost-effective equipment
available in the area and should not exceed the rates listed
in the Rental Rate Blue Book for Construction
Equipment (Blue Book). The Contractor shall submit
documentation for the Blue Book to support the rate
being requested.

9.1.8  The Contractor shall be paid electronically using the

Owner’s web-based payment program with a direct electronic

transfer from the Owner’s account into the Contractor’s

account.  The Contractor must submit the following

information to the Owner’s Representative:

.1 Bank Transit Number for the Contractor’s bank into
which the electronic deposit will be made.

.2 Bank Account Number for the Contractor’s account into
which the electronic deposit will be made.

.3 Contractor’s E-Mail address so that formal notification
of the deposit by the Owner can be provided.

9.2 Contract Sum

9.2.1 The Owner shall compensate the Contractor for all
Work described herein, and in the Contract Documents the
Contract Sum set forth in the Contract for Construction, subject
to additions and deletions as provided hereunder.

9.3 Schedule of Values

9.3.1  Within fifteen (15) days after receipt of the Notice to
Proceed, the Contractor shall submit to the Owner’s
Representative a schedule of values allocated to various portions
of the Work, prepared in such form and supported by such data
to substantiate its accuracy as the Owner’s Representative may
require. This schedule, unless objected to by the Owner’s
Representative, shall be used as a basis for reviewing the
Contractor’s Applications for Payment. The values set forth in
such schedule may, at the Owner’s option be used in any manner
as fixing a basis for additions to or deletions from the Contract
Sum.

9.3.2  The progress and payment schedule of values shall

show the following:

.1  Enough detail as necessary to adequately evaluate the
actual percent complete of any line item on a monthly
basis, as determined by the Owner’s Representative.

.2 Line items, when being performed by a Subcontractor or
material supplier, shall correlate directly back to the
subcontract or purchase order amount if requested by the
Owner’s Representative.

9.4 Applications for Payment

9.4.1  The Contractor shall submit monthly to the Owner’s
Representative and the Architect an itemized Application for
Payment for operations completed in accordance with the
Schedule of Values. Such application shall be supported by
such data substantiating the Contractor’s right to payment as the
Owner’s Representative or the Architect may require, such as
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copies of requisitions from Subcontractors and material
suppliers, and reflecting retainage as provided for herein.

94.2  Such applications shall not include requests for
payment of amounts the Contractor does not intend to pay to
a Subcontractor or material supplier

9.4.3  Progress payments shall be made on account of
materials and equipment delivered to the site and
incorporated in the Work. No payments will be made for
materials and equipment stored at the Project site but not yet
incorporated into the Work except as provided in Paragraph
9.4.4.

9.4.4 If approved in writing and in advance by the
Owner, progress payments may be made on account of
materials and equipment delivered and suitably stored at the
site for subsequent incorporation in the Work. The Owner
may in its sole discretion refuse to grant approval for
payments for materials and equipment stored at the Project
site but not yet incorporated in the Work. Any approval by
the Owner for payment for materials and equipment
delivered and suitably stored at the site, or stored offsite as
noted below, for subsequent incorporation in the Work shall
be conditioned upon Contractor’s demonstrating that such
materials and equipment are adequately protected from
weather, damage, vandalism and theft and that such
materials and equipment have been inventoried and stored in
accordance with procedures established by or approved by
the Owner. Nothing in this clause shall imply or create any
liability on the part of the Owner for the Contractor’s
inventory and storage procedures or for any loss or damage
to material, equipment or supplies stored on the site, whether
incorporated into the Work or not. In the event any such loss
or damage occurs, the Contractor remains solely responsible
for all costs associated with replacement of the affected
materials, supplies and equipment including labor and
incidental costs, and shall have no claim against the Owner
for such loss.

No allowance shall be made in the project pay requests for
materials not delivered to the site of the Work and
incorporated into the Work, except as noted below. For the
purposes of this Contract, offsite is defined as any location
not owned or leased by the Owner. The Contractor shall
submit a list of materials that they are requesting payment
for offsite storage within sixty (60) days of Notice to

Proceed.

.1 TItems considered to be major items of considerable
magnitude, if suitably stored, may be allowed in
project pay requests on the basis of ninety percent
(90%) of invoices

.2 Determination of acceptable “major items of
considerable magnitude” and “suitably stored” shall
be made by the Owner’s Representative.

3 Aggregate quantities of materials not considered
unique to this project will not be considered for offsite
storage payment.

4 The Contractor shall submit to the Owner’s
Representative a list of the material for which

application for payment for offsite storage is anticipated
no less than forty-five days (45) prior to the submission
of the applicable pay request. The list shall include a
material description, applicable division, quantity, and
discounts offered to the Owner for early payment. The
Contractor shall also submit the location the material will
be stored and the method of protection

.5 The storage facility shall be subject to approval by the
Owner’s representative, shall be located within an
acceptable distance of the project sites as established by
the Owner’s Representative and all materials for the
Owner’s project must be stored separately from all other
items within the storage facility and shall be labeled and
stored in the name of “The Curators of the University of
Missouri.”

.6 The Owner’s Representative shall be provided a minimum
of two weeks’ notice to visit the storage facility and
inspect the stored material prior to submission of the pay
request.

.7 Upon favorable inspection by the Owner’s Representative,
the Contractor shall, at the Owner’s option, submit a Bill
of Sale on forms provided by the Owner’s
Representative, transferring title of the material or
equipment to “The Curators of the University of
Missouri.”

.8 Aninvoice provided by the supplier shall be included with
the applicable pay request.

.9  The Contractor shall remain fully responsible for all items,
until acceptance of the project by the Owner.

.10 The Contractor shall reimburse all costs incurred by the
Owner in inspecting and verifying all material stored
offsite, including mileage, airfare, meals, lodging and
time, charged at a reasonable hourly rate.

.11 The Contractor shall furnish and maintain insurance
covering the replacement cost of the material stored
offsite against all losses and shall furnish proof of
coverage with the application for payment for material
stored offsite.

.12 The Contractor is responsible for all costs related to
storage and handling of material stored offsite unless
otherwise directed by the Owner’s Representative.

9.4.5 The Application for Payment shall constitute a
representation by the Contractor to the Owner that the Work has
progressed to the point indicated; the quality of the Work
covered by the Application for Payment is in accordance with
the Contract Documents; and the Contractor is entitled to
payment in the amount requested.

9.4.6 The Contractor will be reimbursed for ninety-five
percent (95%) of the value of all labor furnished and material
installed and computed in the same manner, less all previous
payments made. On projects where a bond is not required, the
Contractor will be reimbursed for ninety percent (90%) of the
value of all labor furnished and material installed and
computed in the same manner, less all previous payments
made. The Owner shall hold the remaining five (5) or ten (10)
percent, as applicable, as retainage until Substantial
Completion of the work as set forth in 9.9.3 below.
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9.5 Approval for Payment

9.5.1  The Owner’s Representative will, within fifteen
(15) days after receipt of the Contractor’s Application for
Payment, either approve Contractor’s Application for
Payment for such amount as the Owner’s Representative
determines is properly due or notify the Contractor of the
Owner’s Representative’s reasons for withholding
certification in whole or in part as provided in Section 9.6.

9.6 Decisions to Withhold Approval
9.6.1 The Owner’s Representative may decide not to
certify payment and may withhold approval in whole or in
part, to the extent reasonably necessary to protect the Owner.
If the Owner’s Representative is unable to approve payment
in the amount of the Application, the Owner’s
Representative will notify the Contractor as provided in
Paragraph 9.5.1. If the Contractor and Owner’s
Representative cannot agree on a revised amount, the
Owner’s Representative will promptly issue approval for
payment for the amount for which the Owner’s
Representative is able to determine is due to the Contractor.
The Owner’s Representative may also decide not to approve
payment or, because of subsequently discovered evidence or
subsequent observations, may nullify the whole or a part of
approval for payment previously issued, to such extent as
may be necessary in the Owner’s Representative opinion to
protect the Owner from loss because of:

.1 defective or non-compliant Work not remedied, or
damage to completed Work;

.2 failure to supply sufficient skilled workers or suitable
materials;

3 third party claims filed or reasonable evidence
indicating probable filing of such claims;

4 failure of the Contractor to make payments properly to
Subcontractors or for labor, materials or equipment,
the Owner may, at its sole option issue joint checks to
Subcontractors who have presented evidence that it has
not been paid in accordance with the Contract;

.5 reasonable evidence that the Work cannot be
completed for the unpaid balance of the Contract Sum;

.6 damage to the Owner or another contractor;

.7 reasonable evidence that the Work will not be
completed within the Contract Time or an
unsatisfactory rate of progress made by the Contractor;

.8 The Contractor’s failure to comply with applicable
laws;

.9  The Contractor’s or Subcontractor’s failure to comply
with applicable wage requirements; or

.10 The Contractor’s failure to carry out the Work in strict
accordance with the Contract Documents.

9.6.2  When the above reasons for withholding approval
are removed, approval will be made for amounts previously
withheld.

9.7 Progress Payments

9.7.1  Based upon Applications for Payment submitted to
the Owner by the Contractor and approvals issued by the
Owner’s Representative, the Owner shall make progress
payments on account of the Contract Sum to the Contractor

as provided below and elsewhere in the Contract Documents.

9.7.2  The period covered by each Application for Payment
shall be one (1) calendar month.

9.7.3  The Owner shall make payment to the Contractor for
amounts due and approved by the Owner’s Representative not
later than thirty (30) days after the Owner approves a properly
detailed Application for Payment which is in compliance with
the Contract Documents. The Owner shall not have the
obligation to process or pay such Application for Payment until
it receives an Application for Payment satisfying such
requirements.

9.74  Based on the Schedule of Values submitted by the
Contractor, Applications for Payment submitted by the
Contractor shall indicate the actual percentage of completion of
each portion of the Contractor’s Work as of the end of the period
covered by the Application for Payment.

9.7.5  Within fifteen (15) days following receipt payment
from the Owner, the Contractor shall pay each Subcontractor
and supplier out of the amount paid to the Contractor on account
of such Subcontractor’s or supplier’s portion of the Work, the
amount to which said Subcontractor or supplier is entitled,
reflecting percentages actually retained from payments to the
Contractor on account of each Subcontractor’s or supplier’s
portion of the Work, in full compliance with state statute. The
Contractor shall, by appropriate agreement with each
Subcontractor or supplier, require each Subcontractor or
supplier to make payments to Sub-subcontractors in similar
manner. If the Owner, the architect or engineer of record, and
the Contractor all determine that a particular Subcontractor’s
portion of the Work has been satisfactorily completed, including
corrective work and closeout requirements, payment equal to
one hundred percent (100%) of the subcontract amount for that
Subcontractor can be made to the Contractor prior to Substantial
Completion. The Contractor shall request such adjustment as
necessary to enable the Contractor to pay the Subcontractor in
full. This does not relieve the Contractor of any responsibilities
under the terms of the Contract and any deficiencies
subsequently discovered shall be corrected at no cost to the
Owner.

9.7.6  Neither the Owner nor the Architect shall have an
obligation to pay or to see to the payment of money to a
Subcontractor of any tier nor a laborer or employee of the
Contractor except to the extent required by law. Retainage
provided for by the Contract Documents are to be retained and
held for the sole protection of the Owner, and no other person,
firm or corporation shall have any claim or right whatsoever
thereto.

9.77 An approval for payment by the Owner’s
Representative, a progress payment, or partial or entire use or
occupancy of the Project by the Owner shall not constitute
acceptance of Work not in accordance with the Contract
Documents.
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9.8 Failure of Payment

9.8.1 If the Owner is entitled to reimbursement or
payment from the Contractor under or pursuant to the
Contract Documents, such payment by the Contractor shall
be made promptly upon demand by the Owner.
Notwithstanding anything contained in the Contract
Documents to the contrary, if the Contractor fails to
promptly make any payment due the Owner, or the Owner
incurs any costs and expenses to cure any default of the
Contractor or to correct defective Work, the Owner shall
have an absolute right to offset such amount against the
Contract Sum and may, in the Owner’s sole discretion, elect
either to: (1) deduct an amount equal to that to which the
Owner is entitled from any payment then or thereafter due
the Contractor from the Owner, or (2) issue a written notice
to the Contractor reducing the Contract Sum by an amount
equal to that to which the Owner is entitled.

9.9 Substantial Completion

9.9.1  Substantial Completion is the stage in the progress
of the Work as defined in Paragraph 1.1.14 as certified by
the Owner.

9.9.2  When the Contractor considers the Work, or a
portion thereof which the Owner agrees to accept separately,
is substantially complete, the Contractor shall notify the
Owner and the Architect. The Owner’s Representative will
make an inspection to determine whether the Work or
designated portion thereof is substantially complete. If the
Owner’s Representative’s inspection discloses any item
which is not in accordance with the requirements of the
Contract Documents, the Contractor shall complete or
correct such item upon notification by the Owner’s
Representative. If the Owner's Representative determines
the work is not substantially completed and accepted, then
the Owner or the Owner's Representative shall provide a
written explanation of why the work is not considered
substantially completed and accepted within fourteen
calendar days to the Contractor, who shall then provide such
notice to the subcontractor or suppliers responsible for such

work. The Contractor shall then submit a request for another
inspection by the Owner’s Representative to determine
Substantial Completion. When the Work or designated
portion thereof is substantially complete, the Owner will
issue a Certificate of Substantial Completion. Substantial
Completion shall transfer from the Contractor to the Owner
responsibilities for security, maintenance, heat, utilities,
damage to the Work and insurance. In no event shall the
Contractor have more than thirty (30) days to complete all
items on the Punch List and achieve Final Completion.
Warranties required by the Contract Documents shall
commence on the date of Substantial Completion or as
agreed otherwise.

9.9.3 At the date of Substantial Completion, the
Contractor may apply for, and if approved by Owner’s
Representative, the Owner, subject to the provisions herein,
shall release the retainage, increasing the total payments to
one hundred percent (100%) of the Contract Sum less one
hundred fifty percent (150%) of the value of any incomplete

Work and unsettled claims, as determined by the Owner’s
Representative.

9.10 Partial Occupancy or Use

9.10.1 The Owner may occupy or use any completed or
partially completed portion of the Work at any stage when such
portion is designated by separate agreement with the Contractor.
Such partial occupancy or use may commence whether or not
the portion is substantially complete, provided the Owner and
the Contractor have accepted in writing the responsibilities
assigned to each of them for payments, retainage, security,
maintenance, heat, utilities, damage to the Work and insurance.
Consent of the Contractor to partial occupancy or use shall not
be unreasonably withheld. The stage of the progress of the
Work shall be determined by the Owner’s Representative.

9.10.2 Immediately before such partial occupancy or use, the
Owner, and the Contractor shall jointly inspect the area to be
occupied or portion of the Work to be used in order to determine
and record the condition of the Work. Unless otherwise agreed
upon, partial occupancy or use of a portion or portions of the
Work shall not constitute acceptance of Work not complying
with the requirements of the Contract Documents.

9.11 Final Completion and Final Payment

9.11.1 Upon receipt of written notice that the Work is ready
for final inspection and acceptance and upon receipt of a final
Application for Payment, the Owner’s Representative and the
Architect will promptly make such inspection and, when the
Owner’s Representative and the Architect find the Work
acceptable under the Contract Documents and the Contract fully
performed, the Owner’s Representative will promptly issue a
final approval for payment; otherwise, the Owner’s
Representative will return the Contractor's Final Application for
Payment to the Contractor, indicating in writing the reasons for
refusing to recommend final payment, in which case Contractor
shall make the necessary corrections and resubmit the
Application. Submission of a Final Application for Payment
shall constitute a further representation that conditions listed in
Paragraph 9.11.2 as precedent to the Contractor being entitled
to final payment have been fulfilled. All warranties and
guarantees required under or pursuant to the Contract
Documents shall be assembled and delivered by the Contractor
to the Owner’s Representative as part of the final Application
for Payment. The final approval for payment will not be issued
by the Owner’s Representative until all warranties and
guarantees have been received and accepted by the Owner.

9.11.2 The Owner will request the Contractor to submit the

application for final payment along with a manually signed

notarized letter on the Contractor's letterhead certifying that:

.1 Labor costs, prevailing wage rates, fringe benefits and
material costs have been paid.

.2 Subcontractors of any tier and manufacturers furnishing
materials and labor for the project have fully completed
their Work and have been paid in full.

.3 The project has been fully completed in accordance with
the Contract Documents as modified by Change Orders.

.4 The acceptance by the Contractor of its final payment, by
check or electronic transfer, shall be and operate as a
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release of all claims of the Contractor against the
Owner for all things done or furnished or relating to the
Work and for every act or alleged neglect of the Owner
arising out of the Work.

9.11.3 Final payment constituting the entire unpaid
balance due shall be paid by the Owner to the Contractor
within thirty (30) days after the Owner’s receipt of
Contractor’s Final Application for Payment which satisfies
all the requirements of the Contract Documents and the
Owner’s receipt of all information and documents set forth
in Section 9.11.

9.11.4 No payment under this Contract, including but not
limited to final payment, shall constitute acceptance by the
Owner of any Work or act not in accordance with the
requirements of the Contract Documents.

9.11.5 No recourse shall be had against any member of
the Board of Curators, or officer thereof, for any payment
under the Contract or any claim based thereon.

ARTICLE 10
PROTECTION OF PERSONS AND PROPERTY

10.1 Safety Precautions and Programs

10.1.1 The Contractor shall at all times conduct
operations under this Contract in a manner to avoid the risk
of bodily harm to persons or risk of damage to any
property. The Contractor shall promptly take precautions
which are necessary and adequate against conditions
created during the progress of the Contractor’s activities
hereunder which involve a risk of bodily harm to persons
or a risk of damage to property. The Contractor shall
continuously inspect Work, materials, and equipment to
discover and determine any such conditions and shall be
solely responsible for discovery, determination, and
correction of any such conditions. The Contractor shall
comply with applicable safety laws, standards, codes, and
regulations in the jurisdiction where the Work is being
performed, specifically, but without limiting the generality
of the foregoing, with rules, regulations, and standards
adopted pursuant to the Williams-Steiger Occupational
Safety and Health Act of 1970 and applicable amendments.

10.1.2 The Contractor and all Subcontractors to the
Contract must require all on-site employees to complete the
ten-hour construction safety training program required
under Section 292.675, RSMo, unless they have previously
completed the program and have documentation of having
done so. The Contractor will forfeit a penalty to the Owner
of $2,500 plus an additional $100 for each employee
employed by the Contractor or Subcontractor, for each
calendar day, or portion thereof, such employee is
employed without the required training.” (Section 292.675,
RSMo).

10.1.3 In the event the Contractor encounters on the site,
material  reasonably believed to be asbestos,

polychlorinated biphenyl (PCB), lead, mercury, or other
material known to be hazardous, which has not been rendered
harmless, the Contractor shall immediately stop Work in the
area affected and report the condition to the Owner’s
Representative and the Architect in writing. The Work in the
affected area shall not thereafter be resumed except by written
agreement of the Owner’s Representative and the Contractor
if in fact the material is asbestos or polychlorinated biphenyl
(PCB) and has not been rendered harmless. The Work in the
affected area shall be resumed in the absence of asbestos or
polychlorinated biphenyl (PCB), or when it has been rendered
harmless by written agreement of the Owner’s Representative
and the Contractor. “Rendered Harmless” shall mean that
levels of such materials are less than any applicable exposure
standards, including but limited to OSHA regulations.

10.2 Safety Of Persons and Property

10.2.1 The Contractor shall take reasonable precautions for
safety of, and shall provide protection to prevent damage,
injury, or loss to:

N students, faculty, staff, the public, construction
personnel, and other persons who may be affected thereby;
2 the Work and materials and equipment to be

incorporated therein, whether in storage on or off the site,
under care, custody, or control of the Contractor or the
Contractor’s Subcontractors of any tier; and

3 other property at the site or adjacent thereto, such as
trees, shrubs, lawns, walks, pavements, roadways, structures,
and utilities not designated for removal, relocation, or
replacement in the course of construction.

10.2.2 The Contractor shall give notices and comply with
applicable laws, standards, codes, ordinances, rules,
regulations, and lawful orders of public authorities bearing on
safety of persons or property or their protection from damage,
injury, or loss.

10.2.3 The Contractor shall erect and maintain, as required
by existing conditions and performance of the Contract,
safeguards for safety and protection, including, but not limited
to, posting danger signs and other warnings against hazards,
promulgating safety regulations, and notifying owners and
users of adjacent sites and utilities.

10.2.4 When use or storage of explosives or other hazardous
materials or equipment or unusual methods are necessary for
execution of the Work, the Contractor shall exercise the
highest degree of care and carry on such activities under
supervision of properly qualified personnel.

10.2.5 The Contractor shall promptly remedy damage and
loss (other than damage or loss insured under property
insurance required by the Contract Documents) to property
caused in whole or in part by the Contractor, a Subcontractor
of any tier, or anyone directly or indirectly employed by any
of them, or by anyone for whose acts they may be liable, and
for which the Contractor is responsible under Article 10,
except damage or loss attributable solely to acts or omissions
of the Owner or the Architect or anyone directly or indirectly
employed by either of them, or by anyone for whose acts either
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of them may be liable, and not attributable to the fault or
negligence of the Contractor. The foregoing obligations of
the Contractor are in addition to the Contractor’s other
obligations stated elsewhere in the Contract.

10.2.6 The Contractor shall designate a responsible
member of the Contractor’s organization at the site whose
duty shall be the prevention of accidents, and the
maintaining, enforcing and supervising of safety
precautions and programs. This person shall be the
Contractor’s superintendent unless otherwise designated
by the Contractor in writing to the Owner’s Representative
and the Architect. The Contractor shall hold regularly
scheduled safety meetings to instruct the Contractor’s
personnel on safety practices, accident avoidance and
prevention, and the Project Safety Program.  The
Contractor shall furnish safety equipment and enforce the
use of such equipment by its employees and its
Subcontractors of any tier.

10.2.7 The Contractor shall not load or permit any part
of the construction or site to be loaded so as to endanger its
safety.

10.2.8 The Contractor shall promptly report in writing to
the Owner all accidents arising out of or in connection with
the Work which cause death, lost time injury, personal
injury, or property damage, giving full details and statements
of any witnesses. In addition, if death, serious personal
injuries, or serious property damages are caused, the
accident shall be reported immediately.

10.2.9 The Contractor shall promptly notify in writing to
the Owner of any claims for injury or damage to personal
property related to the Work, either by or against the
Contractor.

ARTICLE 11
INSURANCE AND BONDS

11.1 Insurance

11.1.1 The Contractor shall secure from the date of the
Contract for Construction and maintain for such periods of
time as set forth below, insurance of such types and in such
amounts specified below, to protect the Contractor, the
Owner and others against all hazards or risks of loss
described below. The form of such insurance together with
carriers thereof, in each case, shall be approved by the
Owner, but, regardless of such approval, it shall be the
responsibility of the Contractor to maintain the insurance
coverages set forth herein.

11.1.2 The Contractor shall not be allowed on the
Owner’s property without proof of the insurance coverages
set forth herein

11.2 Commercial General Liability
11.2.1 The Contractor shall secure and maintain from the
date of the Contract, and for a period of at least ten (10)

years from the date of Final Completion of the entire Work,
Commercial General Liability insurance (“CGL”) with a
combined single limit of not less than $2,000,000 per
occurrence, $5,000,000 general aggregate, $5,000,000
products and completed operations aggregate, and $1,000,000
personal injury and advertising injury. General Aggregate
must apply per project. An umbrella policy may be used to
satisfy these limits.

11.2.2 CGL insurance shall be written on a Commercial
form CG 00 01 or an equivalent form providing the same
coverages and shall cover claims and liability in connection
with or resulting from the Contractor’s operations and
activities under the Contract, for personal injuries,
occupational sickness, disease, death or damage to property of
others, including loss of use resulting therefrom, arising out of
any operations or activities of the Contractor, its agents, or any
Subcontractors of any tier or by anyone directly or indirectly
employed by either of them.

11.2.3 CGL insurance shall include premises, operations,
independent contractors, products-completed operations,
personal injury and advertising injury and liability assumed
under an insured contract (including the tort liability of another
assumed in a business contract) coverages. In particular, and
not by way of any limitation, the CGL insurance shall cover
the Contractor’s indemnity obligations contained in the
Contract Documents.

11.2.4 There shall be no endorsement or modification of the
CGL policy limiting the scope of coverage for liability arising
from blasting, explosion, collapse, or underground property
damage.

11.2.5 The Contractor waives all rights against the Owner
and its agents, officers, representatives, and employees for
recovery of damages to the extent those damages are covered
by the CGL policy required hereunder.

11.3 Licensed for Use Vehicle Liability

11.3.1 The Contractor shall secure and maintain from the date
of the Contract for Construction until the date of Final
Completion of the entire Work, insurance, to be on
comprehensive form, which shall protect the Contractor against
any and all claims for all injuries and all damage to property
arising from the use of automobiles, trucks and motorized
vehicles, in connection with the performance of Work under this
Contract, and shall cover the operation on or off the site of the
Work of all motor vehicles licensed for highway use whether
they are owned, non-owned or hired. Such insurance shall
include contractual liability coverage and shall provide
coverage on the basis of the date of any accident. The liability
limits under such policy shall not be less than $2,000,000
combined single limit for bodily injury and property damage per
accident.

11.3.2 The Contractor waives all rights against the Owner
and its agents, officers, directors, and employees for recovery
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of damages to the extent such damages are covered by the
automobile liability insurance required hereunder.

114 Workers’ Compensation Insurance

11.4.1 The Contractor shall purchase and maintain
workers’ compensation insurance and employers’ liability
insurance which shall protect the Contractor from claims
for injury, sickness, disease or death of the Contractor’s
employees or statutory employees. The insurance policies
required hereunder shall include an “all states” or “other
states” endorsement. In case any Work is subcontracted,
the Contractor shall require any Subcontractor of any tier
to provide the insurance coverages required under this
Paragraph.

11.42 The Contractor’s workers’ compensation
insurance coverage shall be in compliance with all
applicable laws, including the statutes of the State of
Missouri. The Contractor’s employers’ liability coverage
limits shall not be less than $1,000,000 each accident for
bodily injury by accident or $1,000,000 each employee for
bodily injury by disease.

11.5 General Insurance Requirements and
Professional Liability

11.51 Any Consultant/Contractor providing
professional design services as part of the Contract shall be
required to provide and maintain, from the date of this
Contract and for a period of ten (10) years after the date of
Final Completion, Professional Liability insurance, in a
claims made form, to cover any claims, including but not
limited to errors, omissions, and negligence, which may
arise from the design and related services performed by the
Consultant. The minimum limits for such policy shall be
$1,000,000.00 per claim/$1,000,000.00 aggregate.

11.5.2 “The officers, employees, and agents of The
Curators of the University of Missouri” shall be added as
Additional Insured with respect to the CGL,
umbrella/excess and Automobile Liability polices required
herein. A certificate of insurance evidencing all coverage
required is to be provided at least ten (10) days prior to the
inception date of the Contract between the Contractor and
the University. The Contractor is required to maintain
coverages as stated and required to notify the University of
a carrier change or cancellation within two (2) business
days. The University reserves the right to request a copy of
the policy. The University reserves the right to require
higher limits on any contract provided notice of such
requirement is stated in the request for proposals for such
contract. The Contractor shall request that its insurer(s)
include the following disclaimer in any insurance policy,
rider or endorsement issued pursuant to this Additional
Insured requirement: “Neither the requirement for
Additional Insured status nor any of the Contractor’s action
in compliance with such requirement, either direct or
indirect, is intended to be and neither shall be construed as
a waiver of any sovereign immunity, governmental
immunity or any other type of immunity enjoyed by The
Curators of the University of Missouri, the Board of

Curators of the University of Missouri, or any of its officers,
employees or agents.”

The Additional Insured status must be conveyed by using the
ISO CG 20 10 (2004) edition or equivalent and the ISO CG 20
37 (2004) edition. The policy shall be endorsed to be primary
coverage and any other insurance carried by the Owner shall be
excess only and will not contribute with Contractors’ insurance.
To confirm, the Endorsement should accompany the insurance
certificate.

11.5.3 All insurance coverages procured by the Contractor
shall be provided by agencies and insurance companies
acceptable to and approved by Owner. All insurance coverage
shall be provided by insurance companies that are duly
licensed to conduct business in the State of Missouri as an
admitted carrier, except that the Professional Liability
insurance required herein may be provided by any insurance
company legally authorized to do business in the State of
Missouri. The form and content of all insurance coverage
provided by the Contractor are subject to the approval of the
Owner. All required insurance coverages shall be obtained
and paid for by the Contractor. Any approval of the form,
content or insurance company by the Owner shall not relieve
the Contractor from the obligation to provide the coverages
required herein. All insurance coverage procured by the
Contractor shall be provided by insurance companies having
policyholder ratings no lower than “A-" and financial ratings not
lower than “XI” in the Best’s Insurance Guide, latest edition in
effect as of the date of the Contract, and subsequently in effect
at the time of renewal of any policies required by the Contract
Documents. Insurance coverages required hereunder shall not
be subject to a deductible amount on a per-claim basis of more
than $10,000.00 and shall not be subject to a per-occurrence
deductible of more than $25,000.00. Insurance procured by the
Contractor covering the Additional Insureds shall be primary
insurance and any insurance maintained by Owner shall be
excess insurance.

11.5.4 All insurance required hereunder shall provide that the
insurer’s cost of providing the insureds a defense and appeal,
including attorneys’ fees, shall be supplementary and shall not
be included as part of the policy limits but shall remain the
insurer’s separate responsibility. The Contractor shall cause its
insurance carriers for all required coverages, except for
workers’ compensation, to waive all rights of subrogation
against the Owner and its officers, employees and agents.

11.5.5 The Contractor shall furnish the Owner with
certificates, Additional Insured endorsements, policies, or
binders which indicate the Contractor and/or the Owner and
other Contractors (where required) are covered by the required
insurance showing type, amount, class of operations covered,
effective dates and dates of expiration of policies prior to
commencement of the Work. The Contractor is required to
maintain coverages as stated and required to notify the
University of a carrier change or cancellation within two (2)
business days. The University reserves the right to request a
copy of the policy. The Contractor fails to provide, procure,
and deliver acceptable policies of insurance or satisfactory
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certificates or other evidence thereof, the Owner may
obtain such insurance at the cost and expense of the
Contractor without notice to the Contractor.

11.5.6 With respect to all insurance coverages required to
remain in force and affect after final payment, The
Contractor shall provide the Owner additional certificates,
policies and binders evidencing continuation of such
insurance coverages along with the Contractor’s application
for final payment and shall provide certificates, policies and
binders thereafter as requested by the Owner.

11.5.7 The maintenance in full current force and effect of
such forms and amounts of insurance and bonds required by
the Contract Documents shall be a condition precedent to the
Contractor’s exercise or enforcement of any rights under the
Contract Documents.

11.5.8 Failure of the Owner to demand -certificates,
policies and binders evidencing insurance coverages
required by the Contract Documents, approval by the Owner
of such certificates, policies and binders or failure of the
Owner to identify a deficiency from evidence that is
provided by the Contractor shall not be construed as a waiver
of the Contractor’s obligations to maintain the insurance
required by the Contract Documents.

11.5.9 The Owner shall have the right to terminate the
Contract if the Contractor fails to maintain the insurance
required by the Contract Documents.

11.5.10 If the Contractor fails to maintain the insurance
required by the Contract Document, the Owner shall have
the right, but not the obligation, to purchase said insurance
at Contractor’s expense. If the Owner is damaged by the
Contractor’s failure to maintain the insurance required by the
Contract Documents, the Contractor shall bear all reasonable
costs properly attributable to such failure.

11.5.11 By requiring the insurance set forth herein and in
the Contract Documents, the Owner does not represent or
warrant that coverage and limits will necessarily be adequate
to protect the Contractor, and such coverages and limits shall
not be deemed as a limitation on the Contractor’s liability
under the indemnities granted to the Owner in the Contract
Documents. For those policies requiring the Owner to be
added as an Additional Insured, as set forth herein, the
Owner and all other indemnified parties shall be an
Additional Insured for the full limits carried by the
Contractor, not just the limits required herein.

11.5.12 If Contractor’s liability policies do not contain a
standard separation of insureds provision, such policies shall
be endorsed to provide cross-liability coverage.

11513 If a part of the Work hereunder is to be
subcontracted, the Contractor shall: (1) cover any and all
Subcontractors in its insurance policies; (2) require each
Subcontractor to secure insurance which will protect said
Subcontractor and supplier against all applicable hazards or

risks of loss designated in accordance with Article 11; and (3)
require each Subcontractor or supplier to assist in every manner
possible in the reporting and investigation of any accident, and
upon request, to cooperate with any insurance carrier in the
handling of any claim by securing and giving evidence and
obtaining the attendance of witnesses as required by any claim
or suit.

11.5.14 It is understood and agreed that the insurance
coverages required by the provisions of this Contract are
required in the public interest and that the Owner does not
assume any liability for acts of the Contractor or
Subcontractors of any tier or their employees in the
performance of the Contract or Work.

11.6 Builder’s Risk Insurance

11.6.1 The Contractor shall purchase and maintain, in a
company or companies lawfully authorized to do business in the
State of Missouri, as an admitted carrier, builder’s risk insurance
on the entire Work. Such insurance shall be written on a
completed value form for the entire Work. The insurance shall
apply on a replacement cost basis.

11.6.2 The insurance as required herein shall name as
insureds the Owner, the Contractor, and all Subcontractors of
any tier. The insurance policy shall contain a provision that
the insurance will not be canceled, allowed to expire or
materially changed until at least thirty (30) days prior written
notice has been given to the Owner.

11.6.3 The insurance as required herein shall cover the
entire  Work, including reasonable compensation for
Architect’s services and expenses made necessary by an
insured loss. Insured property shall include portions of the
Work located away from the site (including all offsite stored
materials) but intended for use at the site and shall also cover
portions of the Work in transit. The policy shall include as
insured property scaffolding, falsework, and temporary
buildings located at the site. The policy shall cover the cost of
removing debris, including demolition as may be made legally
necessary by the operation of any law, ordinance, or
regulation.

11.6.4 The insurance required herein shall be on an all risk
form and shall be written to cover all risks of physical loss or
damage to the insured party and shall insure at least against the
perils of fire and extended coverage, theft, vandalism,
malicious mischief, collapse, lightening, earthquake, flood,
frost, water damage, windstorm and freezing.

11.6.5 If there are any deductibles applicable to the
insurance required herein, the Contractor shall pay any part of
any loss not covered because of the operation of such
deductibles.

11.6.6 The insurance as required herein shall be maintained

in effect until the earliest of the following dates:

.1  the date which all persons and organization who are
insureds under the policy agree in writing that it shall be
terminated;
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.2 the date on which final payment of this Contract has
been made by the Owner to the Contractor; or

.3 the date on which the insurable interests in the
property of all insureds other than the Owner have
ceased.

11.6.7 The Owner and the Contractor waive all rights
against (1) each other and any of their Subcontractors of any
tier, suppliers, agents and employees, each of the other, (2)
the Architect and Architect’s consultants, and (3) separate
contractors described in Article 6, if any, and any of their
subcontractors of any tier, suppliers, agents and employees,
for damages caused by fire or other perils to the extent
covered by property insurance or other insurance applicable
to the Work, except such rights as they have to proceeds of
such insurance. = The Owner or the Contractor, as
appropriate, shall require of the Architect, Architect’s
consultants, separate contractors described in Article 6, if
any, and the Subcontractors of any tier, suppliers, agents,
and employees of any of them, by appropriate agreements,
written where legally required for validity, similar waivers
each in favor of other parties enumerated herein. The
policies shall provide such waivers of subrogation by
endorsement or otherwise. A waiver of subrogation shall be
effective as to a person or entity even though that person or
entity would otherwise have a duty of indemnification,
contractual or otherwise, did not pay the insurance premium
directly or indirectly, was at fault or was negligent in causing
the loss and whether or not the person or entity had an
interest in the property damaged.

11.6.8 A loss insured under the Contractor’s property
insurance shall be adjusted by the Owner in good faith and
made payable to the Owner for the insureds, subject to
requirements of the Contract Documents. The Contractor
shall pay Subcontractors of any tier their just shares of
insurance proceeds received by the Contractor, and by
appropriate agreements, written where legally required for
validity, shall require Subcontractors of any tier to make
payments to their Sub-subcontractors in similar manner.
The Contractor shall waive its rights to subrogation for any
loss or damage to the Contractor’s property or equipment
coverage in favor of the Owner and other indemnified
parties.

11.7 Bonds

11.7.1 When the Contract Sum exceeds Fifty Thousand
Dollars ($50,000), the Contractor shall procure and furnish
a Performance Bond and a Payment Bond in the form
prepared by the Owner, each in an amount equal to one
hundred percent (100%) of the Contract Sum, as well as
adjustments to the Contract Sum. The Performance Bond
shall secure and guarantee the Contractor’s faithful
performance of this Contract, including but not limited to
the Contractor’s obligation to correct defects after final
payment has been made as required by the Contract
Documents. The Payment Bond shall secure and guarantee
payment of all persons performing labor on the Project
under this Contract and furnishing materials in connection
with this Contract. These Bonds shall be in effect through

the duration of the Contract plus the Guaranty Period as
required by the Contract Documents.

11.7.2 The bonds required hereunder shall be executed by a
responsible surety licensed in the State of Missouri, with a
Best’s rating of no less than A-/XI. The Contractor shall
require the attorney in fact who executes the required bonds
on behalf of the surety to affix thereto a certified and current
copy of this power of attorney indicating the monetary limit of
such power.

11.7.3  If the surety of any bond furnished by the Contractor
is declared bankrupt or becomes insolvent or its right to
conduct business in the State of Missouri is terminated, or it
ceases to meet the requirements of this Section, the Contractor
shall within ten (10) days substitute another bond and surety,
both of which must be acceptable to the Owner. If Contractor
fails to make such substitution, the Owner may procure such
required bonds on behalf of the Contractor at the Contractor’s
expense.

11.7.4 Upon the request of any person or entity appearing to
be a potential beneficiary of bonds covering payment of
obligations arising under the Contract, the Contractor shall
promptly furnish a copy of the bonds to such person or entity.

11.7.5 The Contractor shall keep the surety informed of the
progress of the Work, and, where necessary, obtain the surety’s
consent to or waiver of: (1) notice of changes in the Work; (2)
request for reduction or release of retention; (3) request for final
payment; and (4) any other material required by the surety. The
Owner shall be notified by the Contractor, in writing, of all
communications with the surety, as it relates to items one
through four. The Owner may, in the Owner’s sole discretion,
inform surety of the progress of the Work, any defects in the
Work, or any defaults of the Contractor under the Contract
Documents and obtain consents as necessary to protect the
Owner's rights, interest, privileges and benefits under and
pursuant to any bond issued in connection with the Work.

11.7.6  The Contractor shall indemnify and hold harmless the
Owner and any agents, employees, representative or member
of the Board of Curators from and against any claims,
expenses, losses, costs, including reasonable attorneys’ fees,
as a result of any failure of the Contractor to procure the bonds
required herein.

ARTICLE 12
UNCOVERING AND CORRECTION OF THE WORK

12.1 Uncovering of the Work

12.1.1 If a portion of the Work is covered contrary to the
Architect’s request or to requirements specifically expressed
in the Contract Documents, it shall, if required in writing by
the Architect or the Owner’s Representative, be uncovered for
the Architect’s observation and be replaced at the Contractor’s
expense without change in the Contract Time.
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12.1.2 If a portion of the Work has been covered which
the Architect or the Owner’s Representative has not
specifically requested to observe, prior to its being covered,
the Architect or the Owner’s Representative may request to
see such Work, and it shall be uncovered by the Contractor.
If such Work is in accordance with the Contract
Documents, costs of uncovering and replacement shall, by
appropriate Change Order, be charged to the Owner. If
such Work is not in accordance with the Contract
Documents, the Contractor shall pay such costs unless the
condition was caused by the Owner or a separate contractor
in which event the Owner will be responsible for payment
of such costs.

12.2 Correction of the Work

12.2.1 The Architect or the Owner’s Representative shall
have the right to reject Work not in strict compliance with
the requirements of the Contract Documents. The
Contractor shall promptly correct Work rejected by the
Architect or the Owner’s Representative for failing to
conform to the requirements of the Contract Documents,
whether observed before or after final completion and
whether or not fabricated, installed, or completed. If Work
has been rejected by the Architect or the Owner’s
Representative, the  Architect or the Owner’s
Representative shall have the right to require the
Contractor to remove it from the Project site and replace it
with Work that strictly conforms to the requirements of the
Contract Documents regardless, if such removal and
replacement results in “economic waste.” The Contractor
shall pay all claims, costs, losses and damages caused by
or resulting from the correction, removal or replacement of
defective, or non-compliant Work, including but not
limited to, all costs of repair or replacement of Work of
others. The Contractor shall bear costs of correcting,
removing and replacing such rejected Work, including
additional testing and inspections and compensation for the
Architect’s services and expenses made necessary thereby.
If prior to the date of final payment, the Contractor, a
Subcontractor, or anyone for whom either is responsible
uses or damages any portion of the Work, including,
without limitation, mechanical, electrical, plumbing, and
other building systems, machinery, equipment or other
mechanical device, the Contractor shall cause such item to
be restored to “like new” condition at no expense to the
Owner.

12.2.2 If, within twelve (12) months after the date of
Final Completion of the Work or designated portion
thereof, or after the date for commencement of warranties,
or by terms of an applicable special warranty required by
the Contract Documents, any of the Work is found not to
be in strict accordance with the requirements of the
Contract Documents, the Contractor shall correct or
remove and replace such defective Work, at the Owner’s
discretion. Such twelve (12) month period is referred to as
the “Guarantee Period.” The obligations under this
Paragraph shall cover any repairs, removal, and
replacement to any part of the Work or other property
caused by the defective Work.

12.2.3 The Contractor shall remove from the site portions of
the Work which are not in accordance with the requirements
of the Contract Documents and are neither corrected by the
Contractor nor accepted by the Owner.

12.2.4 If the Contractor fails to correct nonconforming Work
within a reasonable time, the Owner may correct or remove it
and replace such nonconforming Work. If the Contractor does
not proceed with correction of such nonconforming Work
within a reasonable time fixed by written notice from the
Owner, the Owner may take action to correct or remove the
nonconforming work at the Contractor’s expense.

12.2.5 The Contractor shall bear the cost of correcting
destroyed or damaged Work or property, whether completed
or partially completed, of the Owner or of others caused by the
Contractor’s correction or removal of Work which is not in
accordance with the requirements of the Contract Documents.

12.2.6 Nothing contained in Article 12 shall be construed to
establish a period of limitation with respect to other
obligations that the Contractor might have under the Contract
Documents.  Establishment of the twelve (12) month
Guarantee Period as described in Article 12 relates only to the
specific obligation of the Contractor to correct, remove or
replace the Work, and has no relationship to the time within
which the obligation to comply with the Contract Documents
may be sought to be enforced, nor to the time within which
proceedings may be commenced to establish the Contractor's
liability with respect to the Contractor’s obligations under the
Contract Documents. The requirements of Article 12 are in
addition to and not in limitation of any of the other
requirements of the Contract for warranties or conformance of
the Work to the requirements of the Contract Documents.

12.3  Acceptance of Nonconforming Work

12.3.1 The Owner may accept Work which is not in
accordance with the Contract Documents, instead of requiring
its removal and correction, in its sole discretion. In such case,
the Contract Sum will be adjusted as appropriate and
equitable. Such adjustment shall be made whether or not final
payment has been made. Nothing contained herein shall
impose any obligation upon the Owner to accept
nonconforming or defective Work.

ARTICLE 13
MISCELLANEOUS PROVISIONS

13.1  Written Notice

13.1.1 All notices required to be given by the Contractor
under the terms of this Contract shall be made in writing.
Written notice when served by the Owner will be deemed to
have been duly served if delivered in person to the individual
or a member of the firm or entity or to an office of the
corporation for which it was intended, or if delivered at or sent
to the last business address known to the party giving notice.
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13.2  Rights and Remedies

13.2.1 Duties and obligations imposed by the Contract
Documents and rights and remedies available thereunder
shall be in addition to and not a limitation of duties,
obligations, rights, and remedies otherwise imposed or
available by law.

13.2.2 No action or failure to act by the Owner, the
Architect, or the Owner’s Representative will constitute a
waiver of a right or duty afforded to the Owner under the
Contract Documents, nor will such action or failure to act
constitute approval of or acquiescence in a breach
thereunder, except as may be specifically agreed in writing.

13.2.3 The terms of this Contract and all representations,
indemnifications, warranties and guarantees made in,
required by, or given in accordance with the Contract
Documents, as well as all continuing obligations indicated in
the Contract Documents, will survive final payment,
completion and acceptance of the Work and termination or
completion of the Work and shall remain in effect so long as
the Owner is entitled to protection of its rights under
applicable law.

13.2.4 The Contractor shall carry out the Work and adhere
to the current construction schedule during all disputes or
disagreements with the Owner. No Work shall be delayed
or postponed pending resolution of any disputes or
disagreements except as the Owner and the Contractor may
otherwise agree to in writing.

13.3 Tests and Inspections

13.3.1 Tests, inspections, and approvals of portions of
the Work required by the Contract Documents or by laws,
ordinances, rules, codes, or regulations shall be made at an
appropriate time. Unless otherwise provided, the
Contractor shall make arrangements for such tests,
inspections and approvals with an independent testing
laboratory, the Owner’s Authorized Agent, or entity
acceptable to the Owner, and the Contractor shall bear
related costs of tests, inspections, and approvals as required
in the Contract Documents. The Contractor shall give the
Architect, the Owner’s Representative, and the Owner’s
Authorized Agent timely notice of when and where tests
and inspections are to be made so the Architect, the
Owner’s Representative and/or the Owner’s Authorized
Agent may observe procedures or perform the necessary
tests or inspections.

13.3.2 If the Architect, the Owner’s Representative, or
the Owner’s Authorized Agent determine that portions of
the Work require additional testing, inspection or approval
not included in the Contract Documents, or required by
law, the Architect, or the Owner’s Representative will
instruct the Contractor to make arrangements for such
additional testing, inspection, or approval by an entity
acceptable to the Owner’s Representative and the
Contractor shall give timely notice to the Architect, the
Owner’s Representative or the Owner’s Authorized Agent,
of when and where tests and inspections are to be made so

the Architect, the Owner’s Representative and/or the Owner’s
Authorized Agent , may choose that the tests or inspections
can be performed or observed. The Owner will bear such costs
except as provided elsewhere in Article 13.

13.3.3 If such procedures for testing, inspection, or approval
under Article 13 reveal failure of the portions of the Work to
comply with requirements established by the Contract
Documents, the Contractor shall bear all costs made necessary
by such failure including those of repeated procedures and
compensation for the Architect’s and Owner’s Authorized
Agent’s services and expenses.

13.3.4 Required certificates of testing, inspection, or
approval shall, unless otherwise required by the Contract
Documents, be secured by the Contractor, and promptly
delivered to the Owner’s Representative and the Architect.

13.3.5 The Contractor shall take all necessary actions to
ensure that all tests or inspections conducted pursuant to the
Contract Documents shall be made promptly to avoid
unreasonable delay in the Work.

13.3.6 The Contractor shall arrange for and pay for all costs
of all testing required by the Contract Documents or any
applicable laws for materials to be tested or certified at or on the
place or premises of the source of the material to be supplied.
The Owner shall have the right to require testing of all materials
at the place of the source of the material to be supplied if not
required by the Contract Documents or any applicable laws.
The Owner shall bear the costs of such tests and inspections not
required by the Contract Documents or by applicable laws,
unless prior defective Work provides the Architect or the Owner
with a reasonable belief that additional defective Work may be
found, in which case the Contractor shall be responsible for all
costs of tests and inspections ordered by the Owner or the
Architect, whether or not such tests or inspection reveals that
Work is in compliance with the Contract Documents.

13.4 Nondiscrimination

13.4.1 In connection with the furnishing of equipment,
supplies, and/or services under the Contract, the Contractor and
all subcontractors shall not discriminate against any recipients
of services, or employees or applicants for employment on the
basis of race, color, national origin, ancestry, religion, sex,
pregnancy, sexual orientation, gender identity, gender
expression, age, disability, protected veteran status, or any other
status protected by applicable state or federal law.

13.4.2 The University serves from time to time as a contractor
for and/or receives grant funding from the United States
government and/or State of Missouri. Accordingly, the
Contractor shall comply with all applicable state and federal
laws, rules, regulations and executive orders applicable to
subcontractors of government contractors or to contractors of
grant recipients, including those relating to equal employment
of minorities, women, persons with disabilities, certain veterans
and based on sexual orientation and gender identity, as each may
be amended from time to time. Contract clauses required by the
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United States government or State of Missouri in such
circumstances are incorporated herein by reference.

13.5 MBE/WBE/SDVE Participation Goals

13.5.1 The Contractor shall provide participation of
MBE/WBE/SDVE Firms in the Project, through self-
performance, if a MBE/WBE/SDVE Firm, or by
subcontracting with MBE/WBE/SDVE Firms as
Subcontractors, suppliers or manufacturers, in an amount
that is no less than the percent of the Contract Sum that was
promised in the Contractor’s bid and/or the amount
accepted by the Owner.

13,52 If the Contractor must remove any
MBE/WBE/SDVE Firm as a Subcontractor, supplier or
manufacturer under the Contract, the Contractor shall
replace the MBE/WBE/SDVE Firm with one or more
MBE/WBE/SDVE Firms in an amount equal to the dollar
value of the work awarded to the MBE/WBE/SDVE Firm
that was removed. The Contractor shall immediately notify
the Owner’s Representative in writing of the Contractor’s
intent to remove any MBE/WBE/SDVE Firm as a
Subcontractor, supplier or manufacturer, and the
Contractor’s plan to provide the promised amount of
MBE/WBE/SDVE Participation. ~ All changes of a
MBE/WBE/SDVE Firm as a Subcontractor of any tier,
supplier or manufacturer under the Contract shall be
approved by the Executive Director of Facilities Planning
and Development.

13.5.3 If the Contractor fails to meet or to maintain the
promised amount of MBE/WBE/SDVE Participation, the
Contractor shall immediately notify in writing the Owner’s
Representative and the Executive Director of Facilities
Planning and Development. Such notice shall include a
description of the Contractor’s good faith effort to provide
the promised MBE/WBE/SDVE Participation.

13.5.4 If the Executive Director of Facilities Planning
and Development finds that the Contractor has failed to
comply in good faith with the promised MBE/WBE/SDVE
Participation the Executive Director may take appropriate
action, including but not limited to, declaring the
Contractor ineligible to participate in any contracts with the
Owner for a period not to exceed six (6) months, and/or
directing that the Contractor’s actions be declared a
material breach of the Contract and that the Contract be
terminated.

13.5.,5 In the enforcement of the non-discrimination
requirements in Section 13.4 and 13.5, the Owner may use
any reasonable procedures available, including but not
limited to: requests, reports, site visits, and inspection of
relevant documents of Contractors and Subcontractors of
any tier. The Contractor shall submit a final Affidavit of
MBE/WBE/SDVE Participation for each
MBE/WBE/SDVE Firm at the end of the project stating the
actual amount paid to the MBE/WBE/SDVE Firm.

13.6 Wage Rates (If the Contract amount is less than
$75,000, the requirements of this Section will not apply.
Any adjustments that increase the Contract cost above
$75,000 will be subject to this Section, per Section 290.230,
RSMo.)

13.6.1 The Contractor and its Subcontractors shall pay all
workers performing work under the Contract not less than the
prevailing hourly rate of wages or the public works contracting
minimum wage, whichever is applicable, as set out in the
Annual Wage Order that is attached to and made part of the
specifications for work under the Contract, in accordance with
Sections 290.210 to 290.340, RSMo (Missouri Prevailing
Wage Law) and related regulations. The Annual Wage
Order(s) published by the Missouri Department of Labor and
Industrial Relations (MDLIR) for the location where the Work
is performed is incorporated into the Contract by this
reference. The Contractor shall use applicable MDLIR
regulations, including, but not limited to, 8 CSR 30-3.010-
3.060, in determining the appropriate occupational titles and
rates for workers used in the execution of this Contract. All
determinations and/or interpretations regarding wage rates and
classification of workers will be made by the office of the
University of Missouri Executive Director of Facilities
Planning and Development.

13.6.2 If this Project is financed in whole or in part from
Federal funds (as indicated in the bid or Contract Documents),
then this Contract shall be subject to all applicable federal
labor statutes, rules, and regulations, including provisions of
the Davis-Bacon Act, 40 U.S.C. § 3141 et seq., and the
“Federal Labor Standards Provisions.” Where the Missouri
Prevailing Wage Law and the Davis-Bacon Act require
payment of different wages for work performed under this
Contract, the Contractor and all Subcontractors shall pay the
greater of the wages required under either law, on a
classification-by-classification basis.

13.6.3 The Contractor will forfeit a penalty to the Owner of
$100 per day (or portion of a day) for each worker that is paid
less than the specified rate for any work done under the
Contract by the Contractor or by any Subcontractor. The
Owner shall deduct from any unpaid amounts then or
thereafter due the Contractor under the Contract all sums and
amounts due and owing as a result of any violation of Sections
290.210 to 290.340, RSMo. (Section 290.250, RSMo) The
Contractor agrees to abide by any decision made by the Owner
regarding underpayment of wages to workers and amounts
owed them as well as penalties for underpayment of wages.

13.6.4 The prevailing wage rate(s) and public works
contracting minimum wage(s) included in the Annual Wage
Order(s) include fringe benefits as set forth in Sections
290.219 and 290.257, RSMo. Fringe benefit payments may
be made to the worker in cash, or irrevocably made by a
Contractor or Subcontractor to a trustee or to a third person
pursuant to a fund, plan or program, or pursuant to an
enforceable commitment, or any combination thereof, to carry
out a financially responsible plan or program which was
communicated in writing to the workmen affected, for medical
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or hospital care, pensions on retirement or death,
compensation for injuries or illness resulting from
occupational activity, or insurance to provide any of the
foregoing, for unemployment benefits, life insurance,
disability and sickness insurance, accident insurance, for
vacation and holiday pay, for defraying costs of
apprenticeship or other similar programs, or for other bona
fide fringe benefits, but only where the Contractor or
Subcontractor is not required by other federal or state law
to provide any of the benefits as referenced in Section
290.210(5), RSMo.

13.6.5 The Contractor shall make full payment of the
applicable required wages to workers in legal tender. Pay
for travel, mileage, meals, bonuses, or other expenses are
not fringe benefits and cannot be considered part of the
workers wage rate. The Contractor shall not make any
deductions for food, sleeping accommodations,
transportation, use of small tools, uniforms, or anything of
any kind or description, unless the Contractor and
employee enter into an agreement in writing at the
beginning of the worker’s term of employment, and such
agreement is approved by the Owner as fair and reasonable
in accordance with Section 290.315, RSMo.

13.6.6 The Contractor shall submit to the Owner with the
Contractor’s periodic pay request, certified payroll records
for labor performed by the Contractor and Subcontractors
of any tier. The Contractor shall submit all required
certified payroll information records electronically in pdf
format using the Owner’s web-based payment program.
The certified payroll forms shall contain the name, address,
personal identification number, and occupational title of
the workers as well as the hours they work each day. Do
not include personal social security numbers in payroll
records. The Owner’s acceptance of certified payroll
records does not in any way relieve the Contractor of any
responsibility for the payment of prevailing wages to
workers on the project. The Contractor shall also maintain
copies of the certified payroll records. The Owner may, at
any time, request copies of, and/or inspect all of the
Contractor’s payroll records for the Work to verify
compliance. The Contractor shall furnish the Owner
copies of payroll records within ten (10) days of the
Owner’s written request. The Contractor shall provide
copies of workers I-9 forms within twenty-four (24) hours
of written notice. Such payroll records shall be maintained
in accordance with Article 13.7.1 and shall be available for
inspection for two (2) years after final completion of the
Work. Falsification of the certified payroll records may
result in the debarment of the Contractor or Subcontractor
from future work with the University.

13.6.7 Ifapplicable, the Contractor shall comply with the
Copeland “Anti-Kick Act, 18 U.S.C. § 874, 40 U.S.C. §
3145, and the requirements of 29 C.F.R. pt. 3 as may be
applicable, which are incorporated by reference into this
contract.

13.6.8 The Contractor shall specifically incorporate the
obligations of Section 13.6 into the subcontracts, supply
agreements and purchase orders for the Work and require the
same of any Subcontractors of any tier.

13.6.9 If Contractor fails to comply with the provisions of
Section 13.6 of this Contract or with Sections 290.210 to
290.340, RSMo and related regulations, the Owner may, in its
sole discretion, immediately terminate the Contract upon
written notice. The rights and remedies of the Owner provided
herein shall not be exclusive and are in addition to other rights
and remedies provided by law or under this Contract.

13.6.10 The Contractor may pay entry-level workers or
federally-registered apprentices fifty percent (50%) of the pay
of a journeyman in their same occupational title, in accordance
with Section 290.235, RSMo and 8 CSR 30-3.030. Per 8 CSR
30-3.030, an entry-level worker is “[a]ny worker who is not a
journeyman and who is not otherwise enrolled in a federally-
registered apprenticeship program but is participating in an on-
the-job training program provided by the contractor for whom
they perform work on a public construction project.” The
University of Missouri may require documentation showing,
to the University’s sole satisfaction, that an entry-level worker
is participating in an on-the-job training program with the
Contractor. The combined total of such entry-level workers
and federally registered apprentices shall not exceed a one-to-
one ratio with the number of journeyman workers in any
occupational title on the project.

13.6.11 The Contractor shall post the wage rates for the
Contract in a dry, accessible place at the field office on the
project or, where there is no field office, at the Contractor’s
local office or batch plant so long as a copy is provided to
workers upon request, as required by 8 CSR 30-3.050. The
wage rates shall be kept in a clearly legible condition for the
duration of the project.

13.6.12 Neither the Contractor, nor any Subcontractor of any
tier, nor any person hired by them or acting on their behalf,
shall request, demand or receive, either before or after such
worker is engaged, that such worker pay back, return, donate,
contribute, or give any part or all of said worker's wages,
salary, or thing of value, to any person, upon the statement,
representation, or understanding that failure to comply with
such request or demand will prevent such worker from
procuring or retaining employment, and no person shall,
directly or indirectly, pay, request or authorize any other
person to violate this Section as set forth in Section 290.305,
RSMo, the exception being to an agent or representative of a
duly constituted labor organization acting in the collection of
dues or assessments of such organization. No Contractor or
Subcontractor may directly or indirectly receive a wage
subsidy, bid supplement, or rebate for employment on this
project if such wage subsidy, bid supplement, or rebate has the
effect of reducing the wage rate paid by the employer on a
given occupational title below the applicable wage rate as
provided in the Contract. In the event a wage subsidy, bid
supplement, or rebate is provided or received, the entity
receiving such subsidy, supplement, or rebate shall report the
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date and amount of such subsidy, supplement, or rebate to
the University within thirty days of receipt of payment.
This disclosure report shall be a matter of public record.

13.6.13 The Contractor will pay workers overtime for all
hours worked over ten (10) hours per day and forty (40)
hours per week in accordance with Section 290.230,
RSMo. For all overtime work performed, not less than one
and one-half the prevailing hourly rate of wages for work
of a similar character in the locality in which the Work is
performed or the public works contracting minimum wage,
whichever is applicable, shall be paid. For all work
performed on a Sunday or holiday, not less than twice the
prevailing hourly rate of pay or public works contracting
minimum wage will apply in accordance with Section
290.230, RSMo. For purposes of this Section, holidays are
as follows: January first, the last Monday in May, July
fourth, the first Monday in September, November 11, the
fourth Thursday in November, December twenty-fifth. If
any holiday falls on a Sunday, the following Monday shall
be considered a holiday.

13.7 Records

13.7.1 The Owner, or any parties it deems necessary,
shall have access to and the right to examine any
accounting or other records of the Contractor involving
transactions and Work related to this Contract for five (5)
years after final payment or five (5) years after the final
resolution of any on going disputes at the time of final
payment. All records shall be maintained in accordance
with  generally accepted accounting procedures,
consistently applied. Subcontractors of any tier shall be
required by Contractor to maintain records and to permit
audits as required of Contractor herein.

13.8 Codes and Standards

13.8.1 The Work shall be performed to comply with the

International Code Council (ICC) Codes, and the codes and

standards noted below. The latest editions and

supplements of these codes and standards in effect on the

date of the execution of the Contract for Construction shall

be applicable unless otherwise designated in the Contract

Documents. Codes and standards required by accreditation

agencies will also be used unless the ICC requirements are

more stringent. In the event that special design features

and/or construction systems are not covered in the ICC

codes, the applicable edition of the National Fire Protection

Association (NFPA) family of standards and/or the NFPA

101 Life Safety Code shall be used.

.1 ICC International Building Code and reference

standards

ICC International Plumbing Code

ICC International Mechanical Code

ICC International Fire Code

ICC International Fuel Gas Code

NFPA 70 National Electric Code (NEC)

Americans with Disabilities Act — Standards for

Accessible Design.

.8 American National Standard Safety Code for
Elevators, Dumbwaiters, Escalators, and Moving

Qs

Walks as published by the American Society of
Mechanical Engineers (ASME), American National
Standards Institute (ANSI) A17.1

.9 NFPA 101 Life Safety Code (as noted above)

.10  American Concrete Institute (ACI)

.11 American National Standards Institute (ANSI)

.12 American Society of Heating, Refrigeration and Air
Conditioning Engineers (ASHRAE)

.13 American Refrigeration Institute (ARI)

.14 American Society for Testing and Materials (ASTM)
.15 Missouri Standard Specification for Highway
Construction, Missouri State Highway Commission
.16 National Electrical Manufacturers Association (NEMA)

.17 Underwriter’s Laboratories, Inc. (UL), Federal
Specifications

.18 Williams Steiger Occupational Safety and Health Act of
1970 (OSHA)

13.9 General Provisions

13.9.1 Any specific requirement in this Contract that the
responsibilities or obligations of the Contractor also apply to a
Subcontractor is added for emphasis and are also hereby deemed
to include a Subcontractor of any tier. The omission of a
reference to a Subcontractor in connection with any of the
Contractor’s responsibilities or obligations shall not be
construed to diminish, abrogate or limit any responsibilities or
obligations of a Subcontractor of any tier under the Contract
Documents or the applicable subcontract.

13.9.2  This Contract shall be interpreted, construed, enforced,
and regulated under and by the laws of the State of Missouri.
Whenever possible, each provision of this Contract shall be
interpreted in a manner as to be effective and valid under
applicable law. If, however, any provision of this Contract, or a
portion thereof, is prohibited by law or found invalid under any
law, only such provision or portion thereof shall be ineffective,
without invalidating or affecting the remaining provisions of
this Contract or valid portions of such provision, which are
hereby deemed severable. The Contractor and the Owner
further agree that in the event any provision of this Contract, or
a portion thereof, is prohibited by law or found invalid under
any law, this Contract shall be reformed to replace such
prohibited or invalid provision or portion thereof with a valid
and enforceable provision which comes as close as possible to
expressing the intention of the prohibited or invalid provision.

13.9.3 The Contractor and the Owner each agree that the State
of Missouri Circuit Court for the County where the Project is
located shall have exclusive jurisdiction to resolve all Claims
and any issue and disputes between the Contractor and the
Owner. The Contractor agrees that it shall not file any petition,
complaint, lawsuit or legal proceeding against the Owner in any
other court other than the State of Missouri Circuit Court for the
County where the Project is located.

13.9.4 The Owner’s total liability to the Contractor and
anyone claiming by, through, or under the Contractor for any
Claim, cost, loss, expense, or damage caused in part by the fault
of the Owner and in part by the fault of The Contractor or any
other entity or individual shall not exceed the percentage share
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that the Owner’s fault bears to the total fault of the Owner,
the Contractor and all other entities and individuals as
determined on the basis of comparative fault principles.

13.9.5 The Contractor agrees that the Owner shall not be
liable to the Contractor for any special, indirect, incidental,
or consequential damage whatsoever, whether caused by the
Owner’s negligence, fault, errors or omissions, strict
liability, breach of contract, breach of warranty or other
cause or causes whatsoever. Such special, indirect,
incidental or consequential damages include, but are not
limited to loss of profits, loss of savings or revenue, loss of
anticipated profits, labor inefficiencies, idle equipment,
home office overhead, and similar types of damages.

13.9.6 Nothing contained in this Contract or the Contract
Documents shall create any contractual relationship with or
cause of action in favor of a third party against the Owner.

13.9.7 No member or officer of the Board of Curators of
the University incurs or assumes any individual or personal
liability under the Contract or by reason of the default of the
Owner in the performance of any terms thereof. The
Contractor releases and discharges all members or officers
of the Board of Curators of the University from any liability
as a condition of and as consideration for the award of the
Contract to the Contractor.

13.9.8 The Contractor hereby binds itself, its partners,
successors, assigns and legal representatives to the Owner in
respect to covenants, agreements and obligations contained
in the Contract Documents. The Contractor shall not assign
the Contract or proceeds hereof without written consent of
the Owner. If the Contractor attempts to make such an
assignment without such consent, it shall be void and confer
no rights on third parties, and the Contractor shall
nevertheless remain legally responsible for all obligations
under the Contract. The Owner’s consent to any assignment
is conditioned upon the Contractor entering into a written
assignment which contains the following language: “It is
agreed that the funds to be paid to the assignee under this
assignment are subject to performance by the Contractor and
to claims and to liens for services rendered or materials
supplied for the performance of the Work required in said
Contract in favor of all persons, firms, corporations
rendering such services or supplying such materials.”

13.10  Certifications

13.10.1 Suspension and Debarment

The Contractor certifies to the best of its knowledge and
belief that it and its principals are not presently debarred,
suspended, proposed for debarment, declared ineligible, or
voluntarily excluded from covered transactions by any
department or agency in accordance with Federal Executive
Orders 12549 (2/18/86) and 12689 (8/15/89).

13.10.2 Anti-Discrimination Against Israel Act

If this Contract is for $100,000 or more, and if the Contractor
is a company with ten (10) or more employees, then
Contractor certifies that it, and any company affiliated with it,

does not boycott Israel, and will not boycott Israel during the term
of this Contract. In this Paragraph, the terms “company” and
“boycott Israel” shall have the meanings described in Section
34.600 of the Missouri Revised Statutes.

13.10.3 Byrd Anti-Lobbying Amendment

.1 If this Contract exceeds $100,000 and is funded by
Federal funding, Contractor agrees to file the required
certification, in compliance with 31 U.S.C. § 1352 (as
amended).

.2 Each tier certifies to the tier above that it will not and has
not used Federal appropriated funds to pay any person or
organization for influencing or attempting to influence an
officer or employee of any agency, a Member of
Congress, officer or employee of Congress, or an
employee of a Member of Congress in connection with
obtaining any Federal contract, grant, or any other award
covered by 31 U.S.C. § 1352.

.3 Each tier shall also disclose any lobbying with non-
Federal funds that takes place in connection with
obtaining any Federal award. Such disclosures are
forwarded from tier to tier up to the recipient who in turn
will forward the certification(s) to the awarding agency.

13.10.4 Work Authorization

The Contractor and all subcontractors performing work under
this Contract shall enroll and participate in a federal work
authorization program operated by the United States
Department of Homeland Security, E-Verify or an equivalent
federal work authorization program, to verify information of
newly hired employees, under the Immigration Reform and
Control Act of 1986 (IRCA), P.L.99-603. By executing a
contract with The Curators of the University of Missouri, the
Contractor shall affirm its enrollment and participation in a
federal work authorization program with respect to the
employees working in connection with the contracted service
and affirm that it does not knowingly employ any person who
is an unauthorized alien in connection with the contracted
services. The Contractor shall maintain documentation of its
participation in a federal work authorization program and
make such documentation available to the University upon
request.

ARTICLE 14
TERMINATION OR SUSPENSION OF THE
CONTRACT

14.1 Termination by Owner for Cause

14.1.1 In addition to other rights and remedies granted to the

Owner under the Contract Documents and by law, the Owner

may terminate the Contract if the Contractor:

.1 refuses or fails to supply enough properly skilled workers,
superintendents, foremen, or managers;

.2 refuses or fails to supply sufficient or proper materials;

.3 fails to make payment to Subcontractors for materials or
labor in accordance with the respective agreements
between the Contractor and the Subcontractors;

.4 disregards laws, ordinances, rules, codes, regulations or
orders of an authority having jurisdiction;
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.5 disregards the authority of the Owner’s Representative,
the Architect, or the Owner’s Authorized Agent;

.6 breaches any warranty or representations made by the
Contractor under or pursuant to the Contract
Documents;

.7 fails to furnish the Owner with assurances satisfactory
to the Owner evidencing the Contractor’s ability to
complete the Work in compliance with all the
requirements of the Contract Documents;

8 fails after commencement of the Work to proceed
continuously with the construction and completion of
the Work for more than ten (10) days, except as
permitted under the Contract Documents;

.9 fails to maintain a satisfactory rate of progress with the
Work or fails to comply with approved progress
schedules; or

.10 violates in any substantial way any provisions of the
Contract Documents.

14.1.2 When any of the above reasons exist, the Owner
may, without prejudice to any other rights or remedies of the
Owner, terminate this Contract by delivering a written notice
of termination to the Contractor and the Contractor’s surety,
and may:

.1 take possession of the site and of all materials,
equipment, tools, and construction equipment and
machinery thereon owned by the Contractor;

.2 accept assignment of subcontracts pursuant to Section
5.3; and

.3 finish the Work by whatever reasonable method the
Owner may deem expedient, including turning the
Work over to the surety.

14.1.3 The Contractor, in the event of a termination
under Section 14.1, shall not be entitled to receive any
further payments under the Contract until the Work is
completed in its entirety. Then, if the unpaid balance under
the Contract shall exceed all expenses of the Owner in
finishing the Work, including additional compensation for
the Architect’s services and expenses made necessary
thereby, such excess will be paid to the Contractor; but, if
such expenses of the Owner to finish the Work shall exceed
the unpaid balance, the Contractor and its surety shall be
liable for, and shall pay the difference and any damages to
the Owner. The obligation of the Contractor and its surety
for payment of said amounts shall survive termination of
the Contract.

14.14 In exercising the Owner’s right to secure
completion of the Work under any of the provisions hereof,
the Owner shall have the right to exercise the Owner’s sole
discretion as to the manner, methods, and reasonableness
of costs of completing the Work.

14.1.5 The rights of the Owner to terminate pursuant to
Article 14.1 will be cumulative and not exclusive and shall
be in addition to any other remedy provided by law or the
Contract Documents.

14.1.6 Should the Contractor fail to achieve Final
Completion of the Work within thirty (30) calendar days
following the date of Substantial Completion, the Owner may
exercise its rights under Section14.1.

14.2Suspension by the Owner for Convenience

14.2.1 The Owner may, without cause, order the Contractor
in writing to suspend, delay, or interrupt the Work in whole or
in part for such period of time as the Owner may determine.

14.2.2  An adjustment will be made to the Contract Sum for
increases in the cost of performance of the Contract caused by
suspension, delay or interruption. However, in the event of a
suspension under Section 14.2, Contractor hereby waives and
forfeits any claims for payment of any special, indirect,
incidental or consequential damages such as lost profits, loss
of savings or revenue, loss of anticipated profits, idle labor or
equipment, home office overhead, and similar type damages.
No adjustment will be made to the extent:

.1 that performance is, was, or would have been so
suspended, delayed or interrupted by another cause for
which the Contractor in whole or in part is responsible,
or

.2 that an equitable adjustment is made or denied under
another provision of this Contract.

14.3 Owner’s Termination for Convenience

14.3.1 The Owner may, at any time, terminate the Contract in

whole or in part for the Owner’s convenience and without cause.

Termination by the Owner under this Paragraph shall be by a

notice of termination delivered to the Contractor specifying the

extent of termination and the effective date.

14.3.2 Upon receipt of a notice of termination for

convenience, the Contractor shall immediately, in accordance

with instructions from the Owner, proceed with performance of
the following duties regardless of delay in determining or
adjusting amounts due under this Paragraph:

.1  cease operation as specified in the notice;

.2 place no further orders and enter into no further
subcontracts for materials, labor, services or facilities
except as necessary to complete Work not terminated,;

.3 terminate all subcontracts and orders to the extent they
relate to the Work terminated;

4 proceed to complete the performance of Work not
terminated; and

.5 take actions that may be necessary, or that the Owner may
direct, for the protection and preservation of the
terminated Work.

14.3.3 Upon such termination, the Contractor shall recover as
its sole remedy payment for Work properly performed in
connection with the terminated portion of the Work prior to the
effective date of termination and for items properly and timely
fabricated off the Project site, delivered and stored in
accordance with the Owner's instructions and for all Owner
approved claims, costs, losses and damages incurred in
settlement of terminated contracts with Subcontractors and
suppliers. The Contractor hereby waives and forfeits all other
claims for payment and damages, including, without limitation,
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anticipated profits, consequential damages and other
economic losses.

14.3.4 The Owner shall be credited for (1) payments
previously made to the Contractor for the terminated portion
of the Work, (2) claims which the Owner has against the
Contractor under the Contract and (3) the value of the
materials, supplies, equipment, or other items that are to be
disposed of by the Contractor that are part of the Contract
Sum.

14.3.5 Upon determination by a court that termination of
Contractor or its successor in interest pursuant to Section
14.1 was wrongful, such termination will be deemed
converted to a termination for convenience pursuant to
Section 14.3, and Contractor’s sole and exclusive remedy for
wrongful termination is limited to recovery of the payments
permitted for termination for convenience as set forth in ++
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SECTION 1.E

SPECIAL CONDITIONS

1. DEFINITIONS

a.

“Drawings”

Drawings referred to in and accompany Project Manual consist of Drawings prepared by
and bearing the name of the below defined Architect, bearing Date of October 17, entitled
“MEMORIAL STADIUM FACILITIES — CONCOURSE RESTROOM & CONCESSION
STAND UPGRADES?”, project number CP241935.

b. Architect:
SOA Architecture
2801 Woodard Drive, Suite 103
Columbia, MO 65202
573-443-1407
stegemann@soa-inc.com

C. Mechanical & Electrical Engineer:

Custom Engineering

912 Old Highway 63 South
Columbia, MO 65201
573-875-4365
shane@timberlakeengineering.com

d. Other Definitions: See Article 1., General Conditions

2. SPECIAL SCHEDULING REQUIREMENTS

a. Normal working hours are defined as weekdays between the hours of 7:00 AM and 5:00 PM.
Access and work efforts outside of these normal working hours to be coordinated with the
owner’s representative.

b. Building Shutdown and Outages will need to be scheduled with the Owner’s Representative(s)
and Mizzou Athletics. These outages will need to be scheduled around Memorial Stadium
Summer Camps.

c. Construction preparation and submission of submittals can commence upon award of contract
but contractor may not begin work onsite in the designated areas until the conclusion of the
2025 Mizzou Football Season beginning on January 5, 2026 and concluding July 15, 2026.

d. Work will need to be coordinated with the Owner’s Representative to not impact other critical

2026 Stadium Projects. Project include but are not limited to:

a. CP241931 Memorial Stadium Centennial Expansion on the North End Zone (Whiting-
Turner is the Construction Manager at Risk)

b. CP241934 Memorial Stadium Facilities — SEZ Recruiting Room Fitout

c. CP241936 Memorial Stadium Facilities — Visting Team Locker Room AC Installation

d. CP262031 Memorial Stadium West Bleachers Improvements — Renovations.

University Project #CP241935 SC-1



e.

CP262051 Memorial Stadium Sideline Power Installation.

e. Work shall be continuous with no down time.

3. SCOPE OF WORK

a. The Contractor shall furnish all labor, materials, tools, equipment necessary for, and
incidental to, construction of this project as indicated on the Drawings and specified herein.

b. Work shall include everything requisite and necessary to finish work properly,
notwithstanding that every item of labor or materials or accessories required to make
project complete may not be specifically mentioned.

C. General Description of Work:

(1)

()

@)

(4)

®)

(6)

4. LOCATION

Project consists of upgrades to the Concourse Concession Stands and Restrooms
including new stainless-steel countertops in the Concession Stands for fan-facing
soda dispensers. The Restroom upgrades include replacing the trough urinals with
individual urinals and privacy screens.

Demolition shall consist of removal of existing 4 CMU block to access the
plumbing chases for installation on new piping and removal of existing concrete
slab on grade for installation of new plumbing piping.

Architectural work shall consist of new 6” CMU block walls at the plumbing chases,
new finishes including urinal screens in the Restrooms. At the Concession Stands,
new stainless-steel countertops. Refer to architectural drawings.

Plumbing work shall consist of removal of trough urinals and replacement with
individual wall hung urinals in the Restrooms. Additionally, the counter mounted
sinks will be replaced with wall hung lavatories. New electric water heaters are
included to replace existing units in both Concessions and Re Refer to the
plumbing drawings.

Mechanical work shall consist of unit heater replacement in the Restrooms. Refer
to the mechanical drawings.

Electrical work shall consist of electrical panel replacements in the Concession
Stands and new light fixtures as Alternates No. 1 and No.3 in the Concession
Stands. Additionally, Alternate No. 1 includes 1200Amp Panel replacement on the
East Side. In the Restrooms, the electrical work includes modifying receptacles for
new electrical hand dryers and low voltage for iSite screens by the Owner’s vendor.
Refer to the electrical drawings.

a. Work shall be performed under this Contract on the campus of the University of Missouri —
Columbia, at Memorial Stadium.

5. NUMBER OF CONSTRUCTION DOCUMENTS

a. The Owner’s Representative will furnish the Contractor a copy of the executed Contract
and a complete set of Drawings and Specifications in PDF format.
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b. The contractor may obtain printed sets from the architect at cost of reproduction.

C. The Owner will furnish explanatory and changed Drawings to the Contractor in PDF format
as issued during project.

d. The Owner will provide electronic data files to the Contractor for their convenience and use
in progressing the Work and the preparation of shop drawings or other submittal
requirements required for construction of the reference project. The electronic data files
shall reflect Construction Documents and Bid Addenda only. These files will be transmitted
subject to the following terms and conditions:

(1)

()

@)

(4)

®)

(6)

6. SUBMITTALS

The Owner makes no representation as to the compatibility of these files with the
Contractor’s hardware or software.

Data contained on these electronic files shall not be used by the Contractor or
anyone else for any purpose other than as a convenience in progressing the Work
or in the preparation of shop drawings or other required submittals for the
referenced project. Any other use or reuse by the Contractor or by others will be at
their own sole risk and without liability or legal exposure to Owner. The Contractor
agrees to make no claim and hereby waive, to the fullest extent permitted by law,
any claim or cause of action of any nature against the Owner and its consultants,
contractors, agents, employees, and representatives that may arise out of or in
connection with the use of the electronic files transmitted.

Furthermore, the Contractor shall, to the fullest extent permitted by law, indemnify
and hold harmless the Owner and its consultants, contractors, agents, employees,
and representatives, against all damages, liabilities or costs, including reasonable
attorney’s fees and defense costs, arising out of or resulting from the use of these
electronic files.

These electronic files are not contract documents. Differences may exist between
these electronic files and corresponding hard-copy construction documents. The
Owner makes no representation regarding the accuracy or completeness of the
electronic files you receive. In the event that a conflict arises between the signed or
sealed hard-copy construction documents prepared by the Consultant and the
electronic files, the signed and sealed hard-copy construction documents shall
govern. The Contractor is responsible for determining if any conflict exists. By use
of these electronic files, the Contractor is not relieved of their duty to fully comply
with the contract documents.

Because information presented on the electronic files can be modified,
unintentionally or otherwise, the Owner reserves the right to remove all indications
of ownership and/or involvement from each electronic display.

Under no circumstances shall delivery of the electronic files be deemed a sale by
the Owner and no warranties are made, either expressed or implied, of
merchantability and fitness for any particular purpose. In no event shall the Owner
be liable for any loss of profit, or any consequential damages as a result of use or
reuse of these electronic files.

a. The Contractor shall submit for approval to the Architect, equipment lists and Shop
Drawings, as expediently as possible. Failure of the Contractor to submit Shop Drawings in
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a timely manner will result in the Owner holding back Contractor payments. (See General
Conditions)

b. The material and equipment lists shall be submitted and approved before any material or
equipment is purchased and shall be corrected to as-built conditions before the completion
of the project.

C. The Contractor shall submit electronic versions of all required Shop Drawings, material and
equipment lists. The Contractor shall upload all Shop Drawings to a secure information
sharing website determined by the Owner notifying the Owner and Consultant that these
shop drawings are available for review. Each submittal shall have the General Contractors
digital stamp affixed to the first page signifying their review and acceptance. Review
comments, approvals, and rejections will be posted on this same site with notification to the
contractor. Submittals requiring a professional seal shall be submitted hard copy with a
manual seal affixed.

(1) The Contractor shall identify each submittal item with the following:
(a) Project Title and Locations
(b) Project Number
(c) Supplier's Name
(d) Manufacturer’s Name
(e) Contract Specification Section and Article Number
(f) Contract Drawing Number

(9) Acrobat File Name: Spec Section_Times Submitted_Spec Title:
033000_01-Cast in Place Concrete.pdf

(2) Reference the accompanying Shop Drawing and Submittal Log at the end of this
section (1.E.4) for the required submittal information.
(a) The following submittals are due within the first 30 days: Plumbing
Fixtures.
d. The Contractor shall submit to the Architect four (4) bound copies of all required Operating

Instructions and Service Manuals for the Architect’'s and the Owner’s sole use prior to
completing 50% of the adjusted contract. Payments beyond 50% of the contract amount
may be withheld until all Operating Instructions and Service Manuals are received as
referenced in the accompanying Operating Instructions and Service Manual Log at the end
of this section (1.E.5).

e. The Contractor shall submit to the Owner’s Representative all items referenced in the
accompanying Closeout Log (1.E.6) within 30 days following substantial completion of the
work. The Owner’s Representative will maintain the closeout log and include as an agenda
item at all coordination meetings.

7. USE OF PREMISES

a. Access: Access to construction site shall be as indicated on the drawings and as directed
by the Owner’s Representative.

b. Parking:

(1) The Owner will issue Contractor two (2) service vehicle parking permits for use in
University Parking lot SG-5/K. The permits will be issued at no cost to the
contractor up to the contract completion date. After the contract completion date,
the permits will be re-issued on an as available basis at the contractor’s expense.
These permits are to be used for general contractor or subcontractor owned and
labeled vehicles only. Personal vehicles are prohibited from use of these permits.
Violation of this requirement may result in ticketing and/or towing at the vehicle
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()

®)

(4)

®)

(6)

()

(8)

©)

owner’s expense and suspension of progress payments.

Parking Lot SG-5/K and the laydown Parking Lot G are designated as MU Athletics
Donor Parking during the 2025-2026 Mizzou Men’s and Women’s Basketball
season (scheduled to be forthcoming). Parking within these lots will not be allowed
on a scheduled home game as Coordinated by Owner’s Representative. Parking in
Lot SG-5K is also for Track, Softball, Volleyball and Wrestling to be coordinated
with Owner’s Representative if needed.

Parking of personal vehicles within project access/lay down/staging areas is
prohibited. Violation of this requirement may result in ticketing and/or towing at the
vehicle owner’s expense and suspension of progress payments.

Parking or driving on sidewalks, landscaped areas, within fire and service lanes or
generally in areas not designated for vehicular traffic is prohibited except as
allowed in the contract documents. Violation of this requirement may result in
ticketing and/or towing at the vehicle owner’s expense and suspension of progress
payments.

Sidewalk(s) and Hardscape — Parking/driving on hardscapes is strictly prohibited
unless specifically directed by the Owner’s Representative through the MU
sidewalk permitting process. Restricted use permits will be limited to activities that
are constrained by an absolute need to access from a sidewalk. Such activities
shall be considered the exception and not the norm. Adequate signage, fencing
and alternate routes must be provided in the immediate and adjacent areas.

Free parking for contractor employees is available in the Ashland Road Contractor
lot on an as available basis. This space is for use by contractor employees for
parking their personal vehicles only and is not to be used for staging or storage.

Vendor Permits may be purchased by contractor management personnel on an as
available basis by contacting the Parking and Transportation office in the General
Services Building. These permits will allow contractor management personnel to
park in various University lots while conducting business on University construction
projects.

Temporary University parking permits may be purchased by contractor employees
for use with their personal vehicles on an as available basis by contacting the
Parking and Transportation office in the General Services Building.

Conley Avenue between Missouri Avenue and University Avenue and Hitt Street
between University Avenue and the Memorial Union are designated for pedestrian
use only during the work week between the hours of 8:15 AM and 3:45 PM. Unless
otherwise indicated in the contract documents, this area is strictly off limits to
vehicular traffic without authorization from the Owner’s Representative.

C. Storage of materials: The Contractor shall store all materials within project limits. The
Contractor shall confine apparatus, materials, and operation of workers to location
established by the Owner's Representative. The Contractor shall not unreasonably
encumber premises with materials. In addition, storage trailer locations may be available
within 1-1/2 miles of project site as directed by the Owner’s Representative. Storage trailer
locations shall be subject to approval by the Owner's Representative and are available to
the Contractor without cost.
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d. Utilities: Drinking water, water required to carry on work, and 120-volt electrical power
required for small tool operation may be obtained without cost to the Contractor from
existing utilities at locations designated by the Owner's Representative. Provisions for
obtaining power, including temporary extensions, shall be furnished, and maintained by the
Contractor. Upon completion of work such extensions shall be removed and any damage
caused by use of such extensions shall be repaired to satisfaction of the Owner's
Representative, at no cost to the Owner.

e. Restroom: The Contractor shall provide and maintain, in a sanitary condition, chemical
type portable toilet facilities at work site for use by his personnel. Toilets and toilet location
shall be subject to approval by the Owner's Representative.

f. Smoking is prohibited at the University of Missouri and all properties owned, operated,
leased or controlled by the University of Missouri. Violation of the policy is defined as the
use of any tobacco or marijuana products, including e-cigarettes, cigarettes, and vaping.

g. Care of Project Work Site: The contractor shall be responsible for maintaining the
construction site in a reasonably neat and orderly condition by regular cleaning and
mowing of the premises as determined by the Owner’s Representative.

h. Discharge to Sewer Request: The University of Missouri’'s MS4 permit and NPDES Storm
Water Discharge Permits along with the City of Columbia’s POTW Operating Permit as well
as local ordinances, and state and federal environmental regulations prohibit hazardous
materials from being disposed into either the storm water or sanitary sewer
systems. Unless specifically approved, all chemical products such as paints, dyes, lawn
care products, maintenance products, and oil is prohibited from drain disposal. Any
product, including contaminated water, being discarded into the storm water or sanitary
sewer systems requires written approval from the Owner through a formal “Discharge to
Sewer Request” form obtained at Discharge to Sewer Request Form. The contractor
should submit the form to the Owner’s Representative, not to the Department of
Environmental Health and Safety as the form indicates.

i. All concrete waste material including washout water shall be totally contained and removed
from the Owner’s property.

j- Artifacts Found During Construction: Contractor shall immediately notify the Owner’s
Representative when artifacts are uncovered or found during the demolition or construction
process. Artifacts include, but are not limited to, tools, drawings (construction or other),
photographs, books and other objects/devices which may hold historical
importance/significance. Do not remove or disturb the object(s) in question. Artifacts are
not considered part of demolished materials and shall remain the property of the University
of Missouri.

k. “Permit Required Confined Space” Entry Communication and Coordination

(See OSHA 1926 subpart aa — Construction Confined Space for the definition of “permit
required confined spaces” - Note: OSHA does not apply to the University. However, the
University will provide a list of all known “permit required confined spaces”)

There are no known “permit required confined spaces” within the project limits. Each
contractor shall conduct a survey to confirm whether or not any confined spaces exist
within the project limits. It is incumbent upon each contractor to list all “permit required
spaces”.

The Contractor shall notify the Owner’s Representative if 1) conditions change resulting in
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a non-permit required confined space being reclassified to a “permit required confined
space” after evaluation of the space by a competent person; 2) a space previously thought
to be non-permit required space is classified as a “permit required confined space”; or 3)
during the course of construction a “permit required confined space” is created after
evaluation by a competent person.

The Contractor shall submit to the Owner’s Representative a copy of the cancelled
confined space entry permit and a written report summarizing the permit space program
followed and all hazards confronted or created during entry operations. This information
shall be submitted within one week of cancelling the permit.

8 PROTECTION OF OWNER’S PROPERTY

a. The Contractor shall be responsible for repair of damage to building exterior and interior,
drives, curbs, streets, walks, grass, shrubbery and trees, which was caused by workmen or
equipment employed during progress of work. All such repairs shall be made to
satisfaction of the Owner’s Representative, at no cost to the Owner, or reimburse the
Owner if the Owner elects to make repairs. For landscape damage, the Owners shall make
such repairs. Compensation for these repairs shall be determined by the Owner’s
Representative using the “Valuation of Landscape Trees, Shrubs, and other Plants” as
published by the International Society of Arboriculture, as last revised.

b. Construction Project Fencing:

(1) Fencing requirements, as indicated on Drawings, shall be constructed of 9 or 11-
gauge chain link not less than six (6) feet in height and not more than 2-inch mesh
with posts spaced not more than ten (10) feet apart and all corner and gate posts
imbedded in concrete. All other posts shall be sufficiently secured in ground to
maintain proper and adequate support of fence. Fenced in area shall have at least
two (2) access gates and all gates shall be lockable.

(2) Fence screening fabric shall be used on all perimeter fencing. Fabric shall be
black and gray in color, full height of the project fence, securely attached and
properly maintained throughout the duration of the project.

(3) Fencing requirements, as indicated on Drawings and/or described in Specifications
and where necessary to protect public and Owner's property shall be constructed
of woven wire or plastic woven fencing not less than five (5) feet in height and
supported by metal tee posts anchored securely in ground at not more than ten
(10) foot intervals.

(4) Project worksite shall be kept continuously protected with, at minimum, a
temporary portable fence constructed of woven wire or plastic woven fencing not
less than five (5) feet in height and supported by metal tee posts spaced not more
than ten (10) feet apart and imbedded in five (5) gallon buckets of concrete or an
equivalent method of support. In lieu of five-gallon buckets of concrete, metal posts
may be driven into ground or asphalt. Fencing shall have reflective devices, such
as, tape, ribbon, and/or be painted in a bright fluorescent color. Portions of fence
shall be reinstalled when work activities cease and during all non-work periods.

(5) Using existing landmarks, lamp posts, trees or other Owner property for support of
fencing is strictly prohibited unless a written waiver is obtained from Owner’s
Representative.

(6) Use of ribbon, snow fence, chicken wire, rope, and wooden barricades as fencing
is prohibited.
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(7) Fencing shall be maintained in an “as-installed” condition throughout the life of the
project.

(8) The Contractor may use used fencing provided it is in good condition and is
satisfactory to the Owner’s Representative.

C. Preserving and Protecting Existing Vegetation:

(1) Protection and compensation for damages:

(a) Trees and shrubs within work area designated to remain shall be protected
from damage during construction by fixed chain link fencing or armoring as
indicated on Drawings or specified herein. Plant protection devices shall be
installed before work has begun and shall be maintained for duration of
work unless otherwise directed by Owner's Representative.

(b) In the event that damage(s) to the Owner's trees, shrubs or vegetation
occurs as a result of the Contractor's unauthorized operations, the
Contractor shall pay or allow to the Owner compensation for said
damage(s). Compensation shall be determined by the Owner's
Representative using the "Valuation of Landscape Trees, Shrubs, and
other Plants" as published by the International Society of Arboriculture, as
last revised.

(2) To prevent compaction of soil over tree roots, vehicles or equipment shall not at
any time park or travel over, nor shall any materials be stored within drip line of
trees designated to remain.

(3) Owner's Representative will stop work immediately when proper measures are not
being employed to protect trees and shrubs. Contractor will be notified to resume
work after required protection measures are implemented.

(4) Removal and/or pruning of select landscape materials shall be performed by MU
Landscape Services department.

9. SUBSTITUTIONS AND EQUALS

a. Substitutions and equals are defined in Article 3 of the General Conditions.

b. Use of materials, products or equipment other than those named and described in the
Contract Documents are substitutions and/or equal. Substitutions and/or equals of any
item described in the Contract Documents will be allowed only prior to the receipt of bids
provided that a request for approval has been received by both the Architect and the Owner
at least ten calendar days prior to the date for receipt of Bids. To be considered, bidder’s
proposal shall include a complete description of the proposed substitution and/or equal and
a comparison of significant qualities of the proposed substitution and/or equal with those
specified including drawings, performance and test data, and other information necessary
for an evaluation. The Architect's decision on the approval or disapproval of a proposed
substitution and/or equal shall be final.

b. Use of materials, products or equipment other than those named and described in the

Contract Documents are substitutions and/or equal. Substitutions and/or equals submitted
during the bidding period shall be received by both the Architect and the Owner at least ten
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1.

12.

13.

14.

15.

16.

17.

18.

calendar days prior to the date for receipt of bids. To be considered, bidder’s proposal shall
include a complete description of the proposed substitution and/or equal and a comparison
of significant qualities of the proposed substitution and/or equal with those specified
including drawings, performance and test data, and other information necessary for an
evaluation. The Architect's decision on the approval or disapproval of a proposed
substitution and/or equal shall be final.

CODES AND STANDARDS

a. The Contractor shall comply with applicable codes and standards as listed in the General
Conditions. The following codes and standards shall also apply:

a. City of Columbia — Sewer Line Installation Standards — Department of Public Works

“All sanitary sewer construction shall be in accordance with the City of Columbia
Specifications and Standards and in conformance with the rules and regulations of the
Missouri Clean Water Commission.”

PERMITS

a. The Owner will secure and pay for specific necessary approvals, easements, assessments,
and charges required for construction, use or occupancy of permanent structures, or for
permanent changes in existing facilities except as noted in Article 3.2 of the General
Conditions.

b. Before commencement of Boilers, Water Heaters or Pressure Vessels the Contractor must
obtain an installation permit from the State of Missouri, Division of Fire Safety, Boiler and
Pressure Unit as required by 11 CSR 40-2.010 through 11 CSR 30-2.065. Ther permit
applications are available at https://dfs.dps.mo.gov/programs/bpv/.

SPECIALTIES (NOT USED)

PRE-BID INSPECTION

a. All pre-bid inspections of work areas shall be scheduled with pre-bid inspection guide,
telephone: Heather Brown, (573) 882-6800.

ROOF CERTIFICATION AND WARRANTY REQUIREMENT (NOT USED)
MODIFICATION TO INFORMATION FOR BIDDERS: BIDDERS STATEMENT OF
QUALIFICATIONS (NOT USED)

MODIFICATIONS TO GENERAL CONDITIONS (NOT USED)

PROJECT SCHEDULING

a. Contractor Schedule — Contractor is responsible for the schedule, that may be provided
with in-house personnel or hired a third-party scheduling consultant. See Contractor
Schedule Requirements included in these documents.

b. Contractor Schedule Requirements

(1) GENERAL
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(@)

(b)

(c)

(d)

Time is of the essence for this contract. The time frames spelled out in this
contract are essential to the success of this project. The University
understands that effective schedule management, in accordance with the
General Conditions and these Special Conditions is necessary to insure to
that the critical milestone and end dates spelled out in the contract are
achieved.

Related Documents

(i) Drawings and general provisions of the Contract, including
General Conditions’ Article 3.18 shall apply to this Section.

Stakeholders
(i) A Stake holder is anyone with a stake in the outcome of the

Project, including the University, the University Department utilizing
the facility, the Design Professionals, the Contractor and

Subcontractor(s).
Weather
(i) Contractor acknowledges that there will be days in which work

cannot be completed on weather sensitive activities, due to the
weather, and that a certain number of these lost days are to be
expected under normal weather conditions in Missouri.

(ii) Rather than speculate as to what comprises “normal” weather at
the location of the project, Contractor agrees that it will assume a
total of 44 lost days, on weather sensitive activities of critical path
work, due to weather over the course of a calendar year and
include same in its as planned schedule. For projects of less than
a calendar year, lost weather days should be prorated for the
months of construction in accordance with the following schedule.

(iii) Anticipated weather days for allocation/proration only. For projects
lasting 12 months or longer, the 44 days per year plus whatever
additional months are included will constitute normal weather.

Jan — 5 days Feb — 5 days Mar — 4 days Apr — 4 days

May — 3 days Jun — 3 days Jul — 2 days Aug — 2 days

Sep — 3 days Oct — 4 days Nov — 4 days Dec - 5 days

(iv) The Contractor shall notify the Owner’s Representative via email
on the same day a lost weather day occurs and shall maintain a
log of weather days to be included in the Narrative described in
2.3.4 herein.

(2)  SCHEDULING PROCESS

(a)

University Project #CP241935

The intent of this section is to ensure that a well-conceived plan, that
addresses the milestone and completion dates spelled out in these
documents, is developed with input from all stakeholders in the project.
Input is limited to all reasonable requests that are consistent with the
requirements of the contract documents, and do not prejudice the
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Contractor’s ability to perform its work consistent with the contract
documents. Further, the plan must be documented in an understandable
format that allows for each stakeholder in the project to understand the
plan for the construction and/or renovation contained in the Project.

(b) Contractor Requirements

(i) Schedule Development

Contractor shall prepare the Project Schedule using the latest
version of Phoenix Project Management scheduling software or
other software as approved by the Owner’s Representative prior to
receipt of bids.

Contractor shall review each major subcontractor’s schedule with
the sub and obtain the subcontractor’s concurrence with the
schedule, prior to submitting to the University.

(ii) Schedule Updates

1.

(iii)Schedule Narrative

Schedule Updates will be conducted once a month, at a
minimum. Actual Start and Finish dates should be
recorded regularly during the month. Remaining Duration
shall be updated as of the data date, just prior to
Contractor’s submittal of the updated data.

Contractor will copy the previous months schedule and will
input update information into the new monthly update
version.

Contractor will meet with the Owner’s Representative to
review the draft of the updated schedule. At this meeting,
Owner’s Representative and Contractor will:

(a) Review out of sequence progress, making
adjustments as necessary.

(b) Add any fragnets necessary to describe changes
or other impacts to the project schedule and

(c) Review the resultant critical and near critical paths
to determine any impact of the occurrences
encountered over the last month.

After finalization of the update, the Contractor will prepare a Narrative that
describes progress for the month, impacts to the schedule and an
assessment as to the Contractor’s entitlement to a time extension for
occurrences beyond its control during the month and submit in accordance
with this Section.

(c) Progress Meetings

University Project #CP241935
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(i) Review the updated schedule at each monthly progress meeting.
Payments to the Contractor may be suspended if the progress
schedule is not adequately updated to reflect actual conditions.

(ii) Submit progress schedules to subcontractors to permit
coordinating their progress schedules to the general construction
work. Include four (4) weeks look ahead schedules to allow subs
to focus on critical upcoming work.

(2) CRITICAL PATH METHOD (CPM)

(@)

(b)

(c)

(d)
(e)

(f)

(9)
(h)

(k)

()

(m)

University Project #CP241935

This Section includes administrative and procedural requirements for the
critical pay method (CPM) of scheduling and reporting progress of the
Work.

Refer to the General and Special Conditions and the Agreement for
definitions and specific dates of Contract Time.

Critical Path Method (CPM): A method of planning and scheduling a
construction project where activities are arranged based on activity
relationships and network calculations determine when activities can be
performed and the critical path of the Project.

Critical Path: The longest continuous chain of activities through the
network schedule that establishes the minimum overall project duration.
Network Diagram: A graphic diagram of a network schedule, showing the
activities and activity relationships.

Activity: A discrete part of a project that can be identified for planning,
scheduling, monitoring, and controlling, the construction project. Activities
included in a construction schedule consume time and resources.

Critical activities are activities on the critical path.

Predecessor activity is an activity that must be completed before a given
activity can be started.

Milestone: A key or critical point in time for reference or measurement.
Float or Slack Time: The measure of leeway in activity performance.
Accumulative float time is not for the exclusive use or benefit of the Owner
or Contractor but is a project resource available to both parties as needed
to meet contract milestones and the completion date.

Total float is herein defined as the measure of leeway in starting or
completing an activity without adversely affecting the planned project
completion date.

Weather: Adverse weather that is normal for the area must be taken into
account in the Contractor’s Project Schedule. See 1.(d)(iii), above.

Force Majeure Event: Any event that delays the project but is beyond the
control and/or contractual responsibility of either party.

Schedule shall include the following, in addition to Contractor’s work.
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(i) Phasing: Provide activity codes in the schedule to show how the
sequence of the Work is affected by the following:

NGO~ ON =

9.

10.
1.

12.

13.

Requirements for phased completion and milestone dates.
Work by separate contractors.

Work by the Owner

Coordination with existing construction.

Limitations of continued occupancies.

Uninterruptible services.

Partial occupancy prior to Substantial Completion.

Area Separations: Use Activity Codes to identify each
major area of construction for each major portion of the
Work. For the purposed of the Article, a “major area” is a
story of construction, a separate building, or a similar
significant construction element.

Required delivery dates for Owner furnished equipment, if
applicable

Post substantial completion activities and closeout

Floor or Level: Use separate activity codes to identify
each floor or level.

Subcontractor: Use Activity Codes to identify each
subcontractor’s work activities.

Type Work or Craft: Use Activity Codes to identify the type
of work, or craft that will execute each activity.

(4) TIME EXTENSION REQUEST

(a) Refer to General Conditions of the Contract for Construction, Article 4.7
Claims for Additional Time.

(b) Changes or Other Impacts to the Contractor’s Work Plan. The Owner will
consider and evaluate requests for time extensions due to changes or
other events beyond the control of the Contractor on a monthly basis only,
with the submission of the Contractor’s updated schedule, in conjunction
with the monthly application for payment. The Update must include:

(i) An activity depicting the event(s) impacting the Contractors work
plan shall be added to the CPM schedule, using the actual start
date of the impact, along with actually required predecessors and
SUCCESSOTrS.

(ii) After the addition of the impact activity(ies), the Contractor will
identify subsequent activities on the critical path, with finish to start
relationships that can be realistically adjusted to overlap using
good, standard construction practice.

1.

If the adjustments above result in a completion date
beyond the contract completion date, the delay shall be
deemed excusable, and the contract completion date shall
be extended by the number of days indicated by the
analysis.

2. Contractor agrees to continue to utilize its best efforts to
make up the time caused by the delays. However, the
Contractor is not expected to expend costs not
contemplated in its contract, in making those efforts.
(c) Questions of compensability of any delays shall be held until the actual

completion of the project. If the actual substantial completion date of the
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19.

20.

21.

22.

23.

24.

25.

26.

27.

project based on excusable delays, excluding allocated weather delays,
exceeds the original contract completion date, AND there are no delays
that are the responsibility of the contractor to consider, the delays days
may be considered for equitable adjustment. In review of time extension
requests for compensable days, the Owner will consider the actual number
of weather days incurred.

(d) Home office expenditures and staff are NOT compensable.

PROJECT COORDINATION (NOT USED)

PROJECT PARTNERING (NOT USED)

VALUE ENGINEERING (NOT USED)

BUILDING SYSTEM COMMISSIONING

a.

Contractor shall provide all personnel and equipment required to complete the
commissioning activities referenced in the Commissioning Plan. The requirements of the
commissioning plan shall be completed in their entirety before substantial completion and
submitted as referenced in the Closeout Log. Contractor shall use all MU forms for
commissioning which can be found at
https://operations.missouri.edu/facilities/commissioning-forms

The contractor shall designate a competent person, separate from the superintendent or
Project Manager, to act as the contractor’s commissioning coordinator. The commissioning
coordinator is responsible for planning, scheduling, coordinating, conducting and verifying
all commissioning activities required by the commissioning plan and ensuring all building
systems are complete, operable and ready for use by the Owner. At a minimum, building
ventilation systems, chilled/hot water generation systems, hydronic distribution systems,
power distributions systems and fire detection and alarm systems, as applicable.

MECHANICAL, ELECTRICAL, PLUMBING (MEP) PRE-INSTALLATION MEETING(S) (NOT USED)

COST BREAKOUT FOR OWNER'’S ACCOUNTING PURPOSES / SPEND DOWN PURPOSES
(NOT USED)

PROJECT MANAGEMENT/COMMUNICATION REQUIREMENTS (NOT USED)

SAFETY PRECAUTIONS AND PROGRAMS (NOT USED)

HOT WORK PERMITTING AND GENERAL REQUIREMENTS

a.

Hot work Requirements: The contractor shall comply with the following hot work requirements
and the requirements of the International Fire Code and NFPA 51B.

(1) Hot work shall be defined as any work involving burning, welding, grinding, cutting,
or similar operations that are capable of producing sparks, initiating fires or
explosions.

(2) The Contractor shall utilize the hot work permit decision tree and procedures as

University Project #CP241935 SC-14



@)

(4)

®)

(6)

outlined in NFPA 51B for all Hot Work operations.

A University of Missouri Hot Work Permit (see Appendix 1.1) shall be used on all hot
work performed outside a designated hot work area. The University of Missouri hot
work permit shall be posted and clearly visible within proximity of the hot work area.
The hot work permit authorizing individual (PAI) shall be as designated by the
Contractor.

Notify the Owner’s Representative 24 hours prior to starting hot work in buildings
with operational fire alarm or fire suppression systems. The Owner’s Representative
will coordinate the appropriate system outage with Campus Maintenance personnel.

Unless otherwise instructed by the Owner’s Representative, the Contractor shall
post a copy of each completed hot work permit to the Owner’s project management
file system the following business day.

Hot Work personnel shall consist of the following three roles: the Permit Authorizing
Individual (PAl), the Hot Work Operator (person doing the work), and the Fire
Watch personnel. Hot Work Operators shall not be utilized to perform Fire Watch
duties. Fire watch and monitoring duration shall be as required on the University of
Missouri hot work permit.

28. GENERAL REQUIREMENTS FOR CRANE AND HOISTING OPERATIONS (NOT USED)

20. CONSTRUCTION WASTE MANAGEMENT (NOT USED)

30. WARRANTY WALKTHROUGH

a. Contractor shall attend a walk-thru with the Owner at eleven (11) months after acceptance
to review and document any warranty items to be addressed as part of the twelve (12)
month warranty stated in article 3.1 of the General Conditions.

END OF SECTION
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REVIEW
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SUBMITTAL #
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[APPROVED

[APPROVED AS CORRECTED
REVISE & RESUBMIT
REJECTED

SUBMIT SPECIFIC ITEM
SOA Transmittal No.
CONTRACTOR
CONSULTANT

[ARCHITECT

02 4119 SELECTIVE DEMOLITION

Prposed Protection Measures

Schedule of Selective Demolition Activities

Detailed sequence of selective demolition and removal work

Inventory

Pre-demolition Photographs or Video

03 3000 CAST-IN-PLACE CONCRETE

Product Data

Design Mixtures

Steel Reinforcement Shop Drawings

Materials Certificate

Material Test Reports

Floor Surface Flatness and Levelness Measurments

Manufacturer Qualifications

Testing Agency Qualifications

Concrete Testing Service

Moisture Vapor Reduction Admixture Warranty

Manufacturer's Warranty

04 2000 CONCRETE UNIT MASONRY

Product Data

Material Certificates

Mix Designs

07 8413 PENETRATION FIRESTOPPING

Product Data

Product Schedule

Qualification Data

Product Test Reports

Installer Certificates

07 9200 JOINT SEALANTS

Product Data

Samples for Verification

Joint-Sealant Schedule

Qualification Data

Product Test Reports

Sample Warranties

08 3113 ACCESS DOORS AND FRAMES

Product Data

Qualification Data

09 9113 EXTERIOR PAINTING

Product Data

Samples

Samples for Initial Selection

Samples for Verification

Product Schedule

09 9123 INTERIOR PAINTING

Product Data

Samples for Verification

Product List

Extra Materials
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10 2113.13 |METAL TOILET COMPARTMENTS
Product Data
Shop Drawings
Samples for Initial Selection
Samples for Verification
Product Schedule
Product Certificates
Maintenance Data
Extra Materials
10 2113.19 |PLASTIC TOILET COMPARTMENTS (BASE BID, ALT 2 & ALT 4)
Product Data
Shop Drawings
Samples for Verification
Operation and Maintenance Data
Extra Materials
10 2800 TOILET, BATH, AND LAUNDRY ACCESSORIES
Product Data
Product Schedule
Warranties
Maintenance Data
12 3616 METAL COUNTERTOPS
Product Data
Shop Drawings
Samples for Verification
Qualification Data
Maintenance Data
22 0518 ESCUTCHEONS FOR PLUMBING PIPING
Product Data
22 0523.12 |BALL VALVES FOR PLUMBING PIPING
Product Data
22 0529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND
Product Data
Welding Certificates
22 0533 HEAT TRACING FOR PLUMBING PIPING
Product Data
Warranties
22 0553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
Product Data
22 0719 PLUMBING PIPING INSULATION
Field Quality Control Reports
Product Data
22 1116 DOMESTIC WATER PIPING
Product Data
System Purging and Disinfecting Activities Report
Field Quality-Control Reports
22 1119 DOMESTIC WATER PIPING SPECIALITIES
Product Data
Operation and Maintenance Data
Field Quality-Control Reports
22 1316 SANITARY WASTE AND VENT PIPING
Product Data
Field Quality-Control Reports

Submittal Date sent to Date due from Date Rec'd from
distributed to: Consultant, Consultant, Consultant,

REVIEW
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CONTRACTOR
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22 1319 SANITARY WASTE PIPING SPECIALTIES

Operation and Maintenance Data

Field Quality-Control Reports

22 1319.13 [SANITARY DRAINS

Product Data

22 3300 ELECTRIC DOMESTIC-WATER HEATERS

Product Data

Shop Drawings

Coordination Drawings

Product Certificates

Domestic-Water Heater Labeling

Source quality-control reports

Field quality-control reports

Sample warranty

Operation and maintenance data

22 4213.13 |COMMERCIAL WATER CLOSETS

Product Data

22 4213.16 |COMMERCIAL URINALS

Product Data

Operation and Maintenance Data

22 4216.13 [COMMERCIAL LAVATORIES

Product Data

Shop Drawings

Operation and Maintenance Data

23 0500 COMMON WORK RESULTS FOR HVAC

Product Data

23 0553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

Product Data

23 0593 TESTING, ADJUSTING, AND BALANCING

Final Reports

Project Record Documents

23 0713 DUCT INSULATION

Product Data

Shop Drawings

Field Quality Control Reports

23 0900 CONTROL SYSTEMS

Shop Drawings

23 1123 FACILITY NATURAL GAS PIPING

Product Data

23 3113 METAL DUCTS

Product Data

Shop Drawings

23 3300 AIR DUCT ACCESSORIES

Product Data

Operation and Maintenance Data

23 3423 HVAC POWER VENTILATORS

Product Data

Operation and Maintenance Data

23 3713 DIFFUSERS, REGISTERS AND GRILLES

Product Data
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23 5533.16

GAS FIRED UNIT HEATERS

Product Data

Shop Drawings

Field Quality Control Reports

Sample Warrenty

Operation and Maintenance Data

23 8239.19

WALL HEATERS

Product Data

Shop Drawings

Samples

Operation and Maintenance Data

26 0519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

Product Data

Product Schedule

Field Quality Control Reports

26 0526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

Product Data

Shop Drawings

Qualification Data - Fabricator

Test Reports

26 0529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

Product Data

Welding Qualifications

26 0533

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

Product Data

Coordination Drawings

Seismic Qualification Data

26 0553

IDENTIFICATION FOR ELECTRICAL SYSTEMS

Product Data

26 0923

LIGHTING CONTROL DEVICES

Product Data

Shop Drawings

Field Quality Control Reports

Sample Warrenty

Operation and Maintenance Data

26 2213

LOW-VOLTAGE DISTRIBUTION TRANSFORMERS

Product Data

26 2816

PANELBOARDS

Product Data

Shop Drawings

Schedules

Operation and maintenance data

Warranties

26 2726

WIRING DEVICES

Product Data

Shop Drawings

Samples

Field Quality Control Reports

26 2816

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

Product Data

Shop Drawings

Field Quality Control Reports

Operation and Maintenance Data
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26 5119 LED INTERIOR LIGHTING
Product Data
Shop Drawings
Coordination Drawings
Product Certificates
Samples
Product test reports
Sample Warrenty
Operation and Maintenance Data
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ADDITIONAL SUBMITTALS
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OPERATING INSTRUCTIONS AND SERVICE MANUAL LOG

Project: MEMORIAL STADIUM FACILITIES - CONCOURSE RESTROOM & CONCESSION STAND UPGRADES
Project Number:  CP241935

Section Description Extr.a Catalog YViring Installa'fion Sc.ervice & Part.s Lift. & | Performance Startup. &
Materials | Data | Diagrams | Instructions | Maintenance [ Availability Curves Operating |
02 4119 SELECTIVE DEMOLITION
03 3000 CAST-IN-PLACE CONCRETE
04 2200 CONCRETE UNIT MASONRY
07 8413 PENETRATION FIRESTOPPING
07 9200 JOINT SEALANTS
08 3113 ACCESS DOORS AND FRAMES
099113 EXTERIOR PAINTING
099123 INTERIOR PAINTING
10 2113.13 METAL TOILET COMPARTMENTS
10 2113.19 PLASTIC TOILET COMPARTMENTS (BASE BID, ALT 2 & ALT 4)
10 2800 TOILET, BATH, AND LAUNDRY ACCESSORIES
12 3616 METAL COUNTERTOPS
220518 ESCUTCHEONS FOR PLUMBING PIPING
22 0523.12 BALL VALVES FOR PLUMBING PIPING
22 0529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
22 0533 HEAT TRACING FOR PLUMBING PIPING
22 0553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
220719 PLUMBING PIPING INSULATION
22 1116 DOMESTIC WATER PIPING
22 1119 DOMESTIC WATER PIPING SPECIALITIES
22 1316 SANITARY WASTE AND VENT PIPING
221319 SANITARY WASTE PIPING SPECIALTIES
22 1319.13 SANITARY DRAINS
22 3300 ELECTRIC DOMESTIC-WATER HEATERS
22 4213.13 COMMERCIAL WATER CLOSETS
22 4213.16 COMMERCIAL URINALS
22 4216.13 COMMERCIAL LAVATORIES
23 0500 COMMON WORK RESULTS FOR HVAC
23 0553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
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OPERATING INSTRUCTIONS AND SERVICE MANUAL LOG

Project: MEMORIAL STADIUM FACILITIES - CONCOURSE RESTROOM & CONCESSION STAND UPGRADES
Project Number: CP241935
Section Description Extr.a Catalog YViring Installa'fion Sc.ervice & Part.s Lift. & | Performance Startup. &
Materials | Data | Diagrams | Instructions | Maintenance [ Availability Curves Operating |
23 0593 TEST-ADJUST-BALANCE
230713 DUCT INSULATION
23 0900 CONTROL SYSTEMS
231123 FACILITY NATURAL GAS PIPING
233113 METAL DUCTS
23 3300 AIR DUCT ACCESSORIES
233423 HVAC POWER VENTILATORS
233713 DIFFUSERS, REGISTERS AND GRILLES
235533.16 GAS FIRED UNIT HEATERS
23 8239.19 WALL HEATERS
26 0519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
26 0526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
26 0529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
26 0533 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
26 0553 IDENTIFICATION FO ELECTRICAL SYSTEMS
26 0923 LIGHTING CONTROL DEVICES
26 2213 LOW-VOLTAGE DISTRIBUTION TRANSFORMERS
26 2416 PANELBOARDS
26 2726 WIRING DEVICES
26 2816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
26 5119 LED INTERIOR LIGHTING
CP241935 Memorial Stadium Facilities - OMML -2 of 2 OPERATING INSTRUCTIONS AND SERVICE MANUAL LOG
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CLOSEOUT LOG

MEMORIAL STADIUM FACILITIES - CONCOURSE RESTROOM & CONCESSION STAND UPGRADES

Project Number: CP241935

Contractor:
Section Description Contractor/Subcontractor Dat'e # ?f C,P_M Remarks
Rec'd | Copies | Initials
02 4119 SELECTIVE DEMOLITION
03 3000 CAST-IN-PLACE CONCRETE
04 2200 CONCRETE UNIT MASONRY
07 8413 PENETRATION FIRESTOPPING
07 9200 JOINT SEALANTS
08 3113 ACCESS DOORS AND FRAMES
099113 EXTERIOR PAINTING
099123 INTERIOR PAINTING
102113.13 METAL TOILET COMPARTMENTS
102113.19 PLASTIC TOILET COMPARTMENTS (BASE BID, ALT 2 & ALT 4)
10 2800 TOILET, BATH, AND LAUNDRY ACCESSORIES
12 3616 METAL COUNTERTOPS
22 0518 ESCUTCHEONS FOR PLUMBING PIPING
22 0523.12 BALL VALVES FOR PLUMBING PIPING
22 0529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

CP241935 Memorial Stadium Facilities -
Concourse Restroom & Concession Stand
Upgrades
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CLOSEOUT LOG

Project: = MEMORIAL STADIUM FACILITIES - CONCOURSE RESTROOM & CONCESSION STAND UPGRADES

Project Number: CP241935
Contractor:
Section Description Contractor/Subcontractor Dat'e # ?f C,P_M Remarks
Rec'd | Copies | Initials
22 0533 HEAT TRACING FOR PLUMBING PIPING
22 0553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
220719 PLUMBING PIPING INSULATION
221116 DOMESTIC WATER PIPING
221119 DOMESTIC WATER PIPING SPECIALITIES
22 1316 SANITARY WASTE AND VENT PIPING
221319 SANITARY WASTE PIPING SPECIALTIES
22 1319.13 SANITARY DRAINS
22 3300 ELECTRIC DOMESTIC-WATER HEATERS
22 4213.13 COMMERCIAL WATER CLOSETS
22 4213.16 COMMERCIAL URINALS
22 4216.13 COMMERCIAL LAVATORIES
23 0500 COMMON WORK RESULTS FOR HVAC
230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
23 0593 TEST-ADJUST-BALANCE
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Concourse Restroom & Concession Stand

Upgrades
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Project: = MEMORIAL STADIUM FACILITIES - CONCOURSE RESTROOM & CONCESSION STAND UPGRADES

Project Number: CP241935

Contractor:
Section Description Contractor/Subcontractor Dat'e # ?f C,P_M Remarks
Rec'd | Copies | Initials
230713 DUCT INSULATION
23 0900 CONTROL SYSTEMS
231123 FACILITY NATURAL-GAS PIPING
233113 METAL DUCTS
233300 AIR DUCT ACCESSORIES
23 3423 HVAC POWER VENTILATORS
233713 DIFFUSERS, REGISTERS AND GRILLES
23 5533.16 GAS-FIRED UNIT HEATERS
23 8239.19 WALL HEATERS
26 0519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
26 0526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
26 0529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
26 0533 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
26 0553 IDENTIFICATION FO ELECTRICAL SYSTEMS
26 0923 LIGHTING CONTROL DEVICES
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Concourse Restroom & Concession Stand

Upgrades
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Project: = MEMORIAL STADIUM FACILITIES - CONCOURSE RESTROOM & CONCESSION STAND UPGRADES

Project Number: CP241935
Contractor:
. . Date # of CPM
Section Description Contractor/Subcontractor \ . . Remarks
Rec'd | Copies | Initials
262213 LOW-VOLTAGE DISTRIBUTION TRANSFORMERS
26 2416 PANELBOARDS
26 2726 WIRING DEVICES
26 2816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
265119 LED INTERIOR LIGHTING
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GENERAL
G001
G002
G003

SECTION 1.F - INDEX OF DRAWINGS

COVER SHEET (CP241935)
STAGING & LOGISTICS PLAN (CP241935)
CODE PLAN (CP241935)

ARCHITECTURAL

A101.E
A101.W
A102.E
A102.W
A103.E
A103.W
A104.E
A104.WW
A105.E
A1056.W
A106.E
A106.W
A201.E
A201.W
A202.E
A202.W
A203.E
A203.W
A204.E
A204.W
A501
A502.E
A502.W
A503.E
A503.W
A504.E
A504.W
A505.E
A505.W
A701

MECHANICAL

MED101A
MED101B
MED101C
MED101D
MED201.E
MED201.W
MED202.E
MED202.W
MO000
M101A
M101B
M101C
M101D
M201.E
M201.wW
M500

CP241935 Memorial Stadium Facilities -

CONCOURSE LEVEL - DEMOLITION PLAN - AREA D
CONCOURSE LEVEL - DEMOLITION PLAN - AREA J
REFLECTED CEILING DEMOLITION PLAN - AREA D
REFLECTED CEILING DEMOLITION PLAN - AREA J
CONCOURSE LEVEL - DEMOLITION PLAN - AREA E
CONCOURSE LEVEL - DEMOLITION PLAN - AREA K
REFLECTED CEILING DEMOLITION PLAN - AREA E
REFLECTED CEILING DEMOLITION PLAN - AREA K
CONCOURSE LEVEL - DEMOLITION PLAN - EAST RESTROOMS
CONCOURSE LEVEL - DEMOLITION PLAN - WEST RESTROOMS
CONCOURSE LEVEL - DEMOLITION PLAN - EAST CONCESSIONS
CONCOURSE LEVEL - DEMOLITION PLAN - WEST CONCESSIONS
CONCOURSE - FLOOR PLAN - AREA D

CONCOURSE- FLOOR PLAN - AREA J

CONCOURSE - REFLECTED CEILING PLAN - AREA D
CONCOURSE - REFLECTED CEILING PLAN - AREA J
CONCOURSE- FLOOR PLAN - AREAE

CONCOURSE - FLOOR PLAN - AREA K

CONCOURSE - REFLECTED CEILING PLAN - AREA E
CONCOURSE - REFLECTED CEILING PLAN - AREAK
CONCOURSE CONCESSION & RESTROOM TYPICALS
ENLARGED FLOOR PLANS - EAST RESTROOMS

ENLARGED FLOOR PLANS - WEST RESTROOMS

ENLARGED FLOOR PLANS - EAST CONCESSIONS

ENLARGED FLOOR PLANS - WEST CONCESSIONS

INTERIOR ELEVATIONS - CONCOURSE RESTROOMS
INTERIOR ELEVATIONS - CONCOURSE RESTROOMS
INTERIOR ELEVATIONS - CONCOURSE CONCESSIONS
INTERIOR ELEVATIONS - CONCOURSE CONCESSIONS

FINISH SCHEDULES

CONCOURSE LEVEL - AREA D - MEP DEMOLITION PLAN
CONCOURSE LEVEL - AREA E - MEP DEMOLITION PLAN
CONCOURSE LEVEL - AREA J - MEP DEMOLITION PLAN
CONCOURSE LEVEL - AREA K - MEP DEMOLITION PLAN
ENLARGED EAST RR'S - MEP DEMOLITION PLAN
ENLARGED WEST RR'S - MEP DEMOLITION PLAN
ENLARGED EAST CONCESSIONS - MEP DEMOLITION PLAN
ENLARGED WEST CONCESSIONS - MEP DEMOLITION PLAN
MECHANICAL LEGEND AND SYMBOLS

CONCOURSE LEVEL - AREA D - MECHANICAL PLAN
CONCOURSE LEVEL - AREA E - MECHANICAL PLAN
CONCOURSE LEVEL - AREA J - MECHANICAL PLAN
CONCOURSE LEVEL - AREA K - MECHANICAL PLAN
ENLARGED EAST RR'S - MECHANICAL PLAN

ENLARGED WEST RR'S - MECHANICAL PLAN

MECHANICAL CONTROLS

1.F-10f2 INDEX OF DRAWINGS
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M600

MECHANICAL DETAILS

M700 MECHANICAL SCHEDULES
ELECTRICAL
EO00 ELECTRICAL LEGEND AND SYMBOLS
E101A CONCOURSE LEVEL - AREA D - ELECTRICAL PLAN
E101B CONCOURSE LEVEL - AREA E - ELECTRICAL PLAN
E101C CONCOURSE LEVEL - AREA J - ELECTRICAL PLAN
E101D CONCOURSE LEVEL - AREA K - ELECTRICAL PLAN
E201.E ENLARGED EAST RR'S - ELECTRICAL PLANS
E201.W ENLARGED WEST RR'S ELECTRICAL PLANS
E202.E ENLARGED EAST CONCESSIONS-ELECTRICAL LANS
E202.W ENLARGED WEST CONCESSIONS - ELECTRICAL PLANS
E500.E ELECTRICAL ONE-LINE DIAGRAMS-EAST CONCOURSE
E500.W ELECTRICAL ONE-LINE DIAGRAMS - WEST CONCOURSE
E600 ELECTRICAL DETAILS
E700.E ELECTRICAL PANEL SCHEDULES - EAST CONCESSIONS
E700.W ELECTRICAL PANEL SCHEDULES - WEST CONCESSIONS
E701 ELECTRICAL LIGHTING SCHEDULES
PLUMBING
PO00 PLUMBING LEGENDS AND SYMBOLS
P101A CONCOURSE LEVEL - AREA D - PLUMBING PLAN
P101B CONCOURSE LEVEL - AREA E - PLUMBING PLAN
P101C CONCOURSE LEVEL - AREA J - PLUMBING PLAN
P101D CONCOURSE LEVEL - AREA K - PLUMBING PLAN
P201.E ENLARGED EAST RR'S - PLUMBING PLANS
P201.W ENLARGED WEST RR'S - PLUMBING PLANS
P202.E ENLARGED EAST CONCESSIONS - PLUMBING PLANS
P202.W ENLARGED WEST CONCESSIONS - PLUMBING PLANS
P501 WASTE & VENT RISER DIAGRAMS EAST 1
P502 WASTE & VENT RISER DIAGRAMS EAST 2
P503 WASTE & VENT RISER DIAGRAMS WEST 1
P504 WASTE & VENT RISER DIAGRAMS WEST 2
P505 WATER RISER DIAGRAMS EAST 1
P506 WATER RISER DIAGRAMS EAST 2
P507 WATER RISER DIAGRAMS WEST 1
P508 WATER RISER DIAGRAMS WEST 2
P600 PLUMBING DETAILS
P700 PLUMBING SCHEDULES

END OF SECTION 1.F
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Missourli

Division of Labor Standards
WAGE AND HOUR SECTION

MIKE KEHOE, Governor

Annual Wage Order No. 32

Section 010
BOONE COUNTY

In accordance with Section 290.262 RSMo 2000, within thirty (30) days after a certified copy of
this Annual Wage Order has been filed with the Secretary of State as indicated below, any person
who may be affected by this Annual Wage Order may object by filing an objection in triplicate
with the Labor and Industrial Relations Commission, P.O. Box 599, Jefferson City, MO 65102-
0599. Such objections must set forth in writing the specific grounds of objection. Each objection
shall certify that a copy has been furnished to the Division of Labor Standards, P.O. Box 449,
Jefferson City, MO 65102-0449 pursuant to 8 CSR 20-5.010(1). A certified copy of the Annual
Wage Order has been filed with the Secretary of State of Missouri.

Original Signed by
Logan Hobbs, Director
Division of Labor Standards

Filed With Secretary of State: March 10, 2025

Last Date Objections May Be Filed: April 9, 2025
Prepared by Missouri Department of Labor and Industrial Relations




Building Construction Rates for REPLACEMENT PAGE Section 010
BOONE County

**Prevailing
OCCUPATIONAL TITLE Hourly
Rate

Asbestos Worker $61.64
Boilermaker $34.21*
Bricklayer-Stone Mason $57.33
Carpenter $54.00

Lather

Linoleum Layer

Millwright

Pile Driver
Cement Mason $47.94

Plasterer
Communication Technician $60.91
Electrician (Inside Wireman) $60.73
Electrician Outside Lineman $83.75

Lineman Operator

Lineman - Tree Trimmer

Groundman

Groundman - Tree Trimmer
Elevator Constructor $34.21*
Glazier $57.72
Ironworker $72.58
Laborer $45.36

General Laborer

First Semi-Skilled

Second Semi-Skilled

Mason $63.31

Marble Mason

Marble Finisher

Terrazzo Worker

Terrazzo Finisher

Tile Setter

Tile Finisher
Operating Engineer $67.29

Group |

Group |l

Group lll

Group IlI-A

Group IV

Group V
Painter $43.55
Plumber $72.49

Pipe Fitter
Roofer $56.44
Sheet Metal Worker $58.82
Sprinkler Fitter $69.16
Truck Driver $34.21*

Truck Control Service Driver

Group |

Group I

Group lll

Group IV

*The Division of Labor Standards received fewer than 1,000 reportable hours for this occupational title. The public works contracting
minimum wage is established for this occupational title using data provided by Missouri Economic Research and Information Center.
**The Prevailing Hourly Rate includes any applicable fringe benefit amounts for each occupational title as defined in RSMo Section 290.210.
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Heavy Construction Rates for Section 010
BOONE County

**Prevailing
OCCUPATIONAL TITLE Hourly
Rate

Carpenter $67.38

Millwright

Pile Driver

Electrician (Outside Lineman) $83.75

Lineman Operator

Lineman - Tree Trimmer

Groundman

Groundman - Tree Trimmer

Laborer $53.59

General Laborer

Skilled Laborer

Operating Engineer $69.61

Group |

Group Il

Group Il

Group IV

Truck Driver $34.21*

Truck Control Service Driver

Group |

Group Il

Group Il

Group IV

Use Heavy Construction Rates on Highway and Heavy construction in accordance with the classifications of
construction work established in 8 CSR 30-3.040(3).

Use Building Construction Rates on Building construction in accordance with the classifications of construction
work established in 8 CSR 30-3.040(2).

If a worker is performing work on a heavy construction project within an occupational title that is not listed on the
Heavy Construction Rate Sheet, use the rate for that occupational title as shown on the Building

Construction Rate Sheet.

*The Division of Labor Standards received fewer than 1,000 reportable hours for this occupational title.

Public works contracting minimum wage is established for this occupational title using data provided by Missouri

Economic Research and Information Center.

**The Prevailing Hourly Rate includes any applicable fringe benefit amounts for each occupational title.
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OVERTIME
and
HOLIDAYS

OVERTIME

For all work performed on a Sunday or a holiday, not less than twice (2x) the prevailing
hourly rate of wages for work of a similar character in the locality in which the work is
performed or the public works contracting minimum wage, whichever is applicable, shall
be paid to all workers employed by or on behalf of any public body engaged in the
construction of public works, exclusive of maintenance work.

For all overtime work performed, not less than one and one-half (17%) the prevailing
hourly rate of wages for work of a similar character in the locality in which the work is
performed or the public works contracting minimum wage, whichever is applicable, shall
be paid to all workers employed by or on behalf of any public body engaged in the
construction of public works, exclusive of maintenance work or contractual obligation.
For purposes of this subdivision, "overtime work" shall include work that exceeds ten
hours in one day and work in excess of forty hours in one calendar week; and

A thirty-minute lunch period on each calendar day shall be allowed for each worker on a
public works project, provided that such time shall not be considered as time worked.

HOLIDAYS

January first;

The last Monday in May;

July fourth;

The first Monday in September;
November eleventh;

The fourth Thursday in November; and
December twenty-fifth;

If any holiday falls on a Sunday, the following Monday shall be considered a holiday.

ANNUAL WAGE ORDER NO. 32 3/25



SECTION 1.H

ALTERNATES

Base Bid may be increased in accordance with following Additive Alternate proposal(s) as Owner may elect:

A

Alternate No One: Light Fixture Replacement at East Concourse Concession Stands

1.

2.

Base Bid: Existing Concessions Lighting to remain and Existing East Concourse 1200 Amp
Electrical Panel.

Alternate: The Alternate No.1 Scope of Work: Replace the existing surface mounted
lighting with new LED lighting at all East Concourse Concession Stands as outlined in the
drawings and specifications. Additionally, the Alternate No.1 Scope of Work: Replace the
existing 800A disconnect with a new 1200A disconnect and replace the existing 225KVA
transformer with a new 500 KVA transformer all with the purpose of using the 1200A panel
to its full capabilities.

Alternate No Two: Toilet Partition Replacement at East Main Concourse Restrooms

1.
2

Base Bid: Existing Concourse Restroom Toilet Partitions to remain unless noted otherwise.
Alternate: The Alternate No.2 Scope of Work: Replace the existing metal toilet partitions
with HDPE Plastic Toilet Partitions at all East Concourse Restrooms as outlined in the
drawings and specifications.

Alternate No Three: Light Fixture Replacement at West Main Concourse Concessions

1.
2.

Base Bid: Existing Concessions Lighting to remain.

Alternate: The Alternate No.3 Scope of Work: Replace the existing surface mounted
lighting with new LED lighting at all West Concourse Concessions as outlined in the
drawings and specifications.

Alternate No Four: Toilet Partition Replacement at West Main Concourse Restrooms

—_

Base Bid: Existing Concourse Restroom Toilet Partitions to remain unless noted otherwise.
Alternate: The Alternate No.4 Scope of Work: Replace the existing metal toilet partitions
with HDPE Plastic Toilet Partitions at all West Concourse Restrooms as outlined in the
drawings and specifications.

University Project #CP241935 ALT -1
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SECTION 1.1

UNIVERSITY OF MISSOURI HOT WORK PERMIT

University of Missouri
HOT WORK PERMIT

Seek an alternative/safer method if possible

Betore initiating hot work, ensure precautions are in place as required by NFPA 51B and ANSI 249.1.
Make sure an appropriate fire extinguisher is readily available.

This Hot Work Permit Is required for any operation involving open flame or producing heat and/or sparks. This work includes, but is not Umited to, welding,
brazing, cutting, grinding, soldering, thawing pipe, torch applied roofing, or chemical welding.

Date Hot Work by: lmplaymD VCommctotD

Location / Bullding / Floor / Room #: Name (Print) and Signature of person doing Hot Work
Work to be performed: 1 verify that the above | has been
the p onthe below have
been taken, and permission is granted for this work.
—
Name (print) and signature of permit-authorizing Individual (PAI)
TimeStarted Time Comp
—
Time FHre Watch Comp Name (print) and signature of person performing Fire Watch

THIS PERMIT IS GOOD FOR ONE DAY ONLY

D D P p 10 conduct hot work on metal vessels or piping Uned with rubber or plastic.

Requirements within 35 ft (11 m) of hot work

D D Flammable Uquid, dust, Unt and olty deposits removed.

Expl phere in area
Floors swept clean and trash removed.
Combustible floors wet down or covered with damp sand or fire-resistive / noncombustible materials or equivalent.

Personnel protected from electrical shock when floors are wet.

Other bustibl £e material r or d with listed or app d { § pads, curtains, fire-resistive
tarpaulins), metal shields, or non-combustible material.

All wall and floor openings are covered.

Ducts and conveyors that might carry sparks to bl | are d, or shut down.

I

Requirements for hot work on walls, ceilings or roofs

D D Construction is noncombustible and without combustible coverings or insulation.

D D Combustible material on other side of walls, cellings, or roofs Is moved away.
Page 1 of 2
See Page 2
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Yes N/A

Requirements for hot work on enclosed equipment
D D Enclosed equipment is cleaned of all combustibles.

[, I:, Containers are purged of flammable liquid / vapor.

I:, D Pressurized vessels, piping, and equipment removed from service, isolated, and vented.

Requirements for hot work fire watch and fire monitoring

|:| D Fire watch Is provided with 1 Bu and, where practical, a charged fire hose.

D |:I Fire watch is trained in use of equipment, sounding alarm, and r of gency

[:, D Fire watch is required in adjoining areas, or above and below the work area.

D D Per the PAI / fire watch, monitoring of hot work area Is required, per the table below.

Construction Factors
Noncombustible construction Combustible construction without Combustible Construction
concealed cavities with unprotected
concealed cavities

(Occupancy Fire Watch Monitor Fire Watch Monitor Fire Watch Monitor
Factors
[Noncombustible with 30 minutes 0 hours 1 hour 3 hours 1 hour S hours
[any combustibles
lcontained within closed
lequipment
(e.g., ignitable liquid
iwithin piping)
[Office, retail or 1 hour 1 hour 1 hour 3 hours 1 hour 5 hours
manufacturing
lwith limited combustible
loading

POST A COPY OF THIS PERMIT IN/NEAR THE HOT WORK AREA.

Admin: University employees shall file hot work permits in departmental safety file records.

Contract personnel shallfile copies of permits in the University of Missouri Project Management File System.

Page 2 of 2 Rev. March 2025

END OF SECTION
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SECTION 02 4119 - SELECTIVE DEMOLITION

PART 1 - GENERAL
11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
B. Demolition and removal of selected portions of building or structure.
1. Demolition and removal of selected site elements.
2. Salvage of existing items to be reused or recycled.

C. Related Requirements:

D. Section 011000 "Summary" for restrictions on the use of the premises, Owner-occupancy
requirements, and phasing requirements.

1. Section 017300 "Execution"” for cutting and patching procedures.
1.3 DEFINITIONS

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

B. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to Owner ready for reuse.

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

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

1.4 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and
their contents, commemorative plaques and tablets, and other items of interest or value to Owner
that may be uncovered during demolition remain the property of Owner.

C. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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1.5

PREINSTALLATION MEETINGS

A. Pre-demolition Conference: Conduct conference at Project site.
B. Inspect and discuss condition of construction to be selectively demolished.
1. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid delays.
2. Review requirements of work performed by other trades that rely on substrates exposed
by selective demolition operations.
3. Review areas where existing construction is to remain and requires protection.
1.6 INFORMATIONAL SUBMITTALS

A. Proposed Protection Measures: Submit report, including drawings, that indicates the measures
proposed for protecting individuals and property, for environmental protection, for dust control
and for noise control. Indicate proposed locations and construction of barriers.

B. Schedule of Selective Demolition Activities:

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

1. Interruption of utility services. Indicate how long utility services will be interrupted.

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

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

D. Inventory: Submit a list of items to be removed and salvaged and deliver to Owner prior to start
of demolition.

E. Pre-demolition Photographs or Video: Submit before Work begins.

1.7 FIELD CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct
selective demolition so Owner's operations will not be disrupted.

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

C. Before selective demolition, Owner will remove the following items: Furniture, Computers,
Televisions, Vending Machines, Custodial Supplies and Equipment.

D. Items to be salvaged by Contractor and delivered to Owner:

1. IT Data Racks and Server Equipment.
2. Smartboards, Projectors.
3. Fire Extinguishers.
4. Door Hardware Lock Set.
5. Shelving.
6. Wireless Access Points.
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7. Network Switches.
8. Patch Cabling.
9. Router.

E. Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

F. Hazardous Materials: It is expected that minor amounts of hazardous materials will be
encountered in the Work at floor penetrations and inaccessible thermal insulation. Refer to the

02 0813 Asbestos-Containing Materials Removal and Disposal & Universal Waste/Hazardous

Building Materials Removal specifications for the requirements for removal of Hazardous

Materials.

1. If suspected hazardous materials beyond those addressed in the 02 0813 specifications,
are encountered, do not disturb; immediately notify Architect and Owner. Hazardous
materials will be removed by Owner under a separate contract.

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

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

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

PART 2 - PRODUCTS

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

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

31 EXAMINATION
A. Verify that utilities have been disconnected and capped before starting selective demolition
operations.
B. Review record documents of existing construction provided by Owner. Owner does not guarantee

that existing conditions are same as those indicated in record documents.

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

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Architect.
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3.2

3.3

34

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect
them against damage.

Comply with requirements for existing services/systems interruptions specified in Section 011000
"Summary."

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off indicated utility services and mechanical/electrical systems serving
areas to be selectively demolished.

Owner will arrange to shut off indicated services/systems when requested by Contractor.

1. Arrange to shut off indicated utilities with utility companies.
If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

PREPARATION

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

Comply with requirements for access and protection specified in Section 015000 "Temporary
Facilities and Controls."

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

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

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

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

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

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

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:
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B. Proceed with selective demolition systematically, from higher to lower level. Complete selective
demolition operations above each floor or tier before disturbing supporting members on the next
lower level.

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

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

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

4. Maintain adequate ventilation when using cutting torches.

5. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

6. Remove structural framing members and lower to ground by method suitable to avoid free
fall and to prevent ground impact or dust generation.

7. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

8. Dispose of demolished items and materials promptly. Comply with requirements in Section
017419 "Construction Waste Management and Disposal."

3.5 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or
otherwise indicated to remain Owner's property, remove demolished materials from Project site
and legally dispose of them in an EPA-approved landfill.

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

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

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

3. Comply with requirements specified in Section 017419 "Construction Waste Management
and Disposal."

C. Burning: Do not burn demolished materials.

3.6 CLEANING

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

END OF SECTION 02 4119
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SECTION 03 3000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.
B. Design Mixtures: For each concrete mixture.
C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and

placement.

1.3 INFORMATIONAL SUBMITTALS

A. Material certificates.
B. Material test reports.

C. Floor surface flatness and levelness measurements.

14 QUALITY ASSURANCE

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

B. Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

C. ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

D. Concrete Testing Service: Owner engage a qualified independent testing agency to perform
material evaluation tests and to design concrete mixtures.

E. Moisture Vapor Reduction Admixture Warranty
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1. Manufacturer’'s Warranty: Submit, for the owner’s acceptance, the manufacturer’s
standard warranty document executed by an authorized company official. The
manufacturer’s warranty is in addition to, and not a limitation of, other rights the Owner
may have under provisions of the contract documents.

2. Warranty Period: Ten years commencing on the date of acceptance of the project by the
Owner or Notice of Completion whichever is earliest.

a. Warranty Terms: Terms to include moisture related failures, including all finish floor
materials and labor. Admixture warranty issued on completion of ASTM-D-5084 or
ASTM-D-4263 test and results submitted to a Moisture Vapor Reducing Admixture
Representative.

PART 2 - PRODUCTS

21 FORM-FACING MATERIALS

A. Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

2.2 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

B. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn
steel wire into flat sheets.

C. Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

D. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice.

23 CONCRETE MATERIALS

A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

1. Portland Cement: ASTM C 150 Type I/ll, gray. Supplement with the following:
a. Fly Ash: ASTM C 618, Class F or C.
b. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120.

B. Normal-Weight Aggregates: ASTM C 33, graded.
1. Maximum Coarse-Aggregate Size: 1-1/2 inches (38 mm) nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C. Water: ASTM C 94/C 94M and potable.
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24

25

2.6

2.7

ADMIXTURES

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

o gk w N

WATERSTOPS

Self-Expanding Butyl Strip Waterstops: Manufactured rectangular or trapezoidal strip, butyl
rubber with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete,
3/4 by 1 inch (19 by 25 mm).

Self-Expanding Rubber Strip Waterstops: Manufactured rectangular or trapezoidal strip,

bentonite-free hydrophilic polymer modified chloroprene rubber, for adhesive bonding to
concrete, 3/8 by 3/4 inch (10 by 19 mm).

VAPOR RETARDERS

Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended adhesive
or pressure-sensitive tape.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to
fresh concrete.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. (305 g/sq. m) when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor
covering.

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.
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1. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

H. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1,
Class A.

1. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2.8 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or
ASTM D 1752, cork or self-expanding cork.

B. Concure Systems Crack Fill Binder
1. Acceptable Products:
a. Concure Systems 1618 E. Briarwood Terrace, Phoenix, AZ 85048

1) Contact: Emil Pikula Cell — (480) 820-7171, Fax (480) 820-7787, E-mail:
epikula@cox.net

29 CONCRETE MIXTURES

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

B. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica
fume as needed to reduce the total amount of portland cement, which would otherwise be used,
by not less than 20 percent.

C. Admixtures: Use admixtures according to manufacturer's written instructions.
1. Use water-reducing admixture in concrete, as required, for placement and workability.

D. Proportion normal-weight concrete mixture as follows:
1. Minimum Compressive Strength: As specified in drawings at 28 days.
2. Maximum Water-Cementitious Materials Ratio: 0.50 — footings; 0.45 — all other mixes

3. Slump Limit: 4 inches (125 mm) or 8 inches (200 mm for concrete with verified slump of 2
to 4 inches (50 to 100 mm) before adding high-range water-reducing admixture or
plasticizing admixture, plus or minus 1 inch (25 mm).

4.  Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

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

a. Add water vapor reducing admixture per manufacturers specified dosage rate to
ready mix truck at the batch plant, or jobsite before discharge, mix rapidly for 7
minutes. (Follow Manufacturer’s Instructions).

210 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
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2.1 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32
deg C), reduce mixing and delivery time to 60 minutes.

212 LIQUID FLOOR TREATMENTS

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of inorganic
silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens,
and densifies concrete surfaces.

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

PROSOCO, Inc; Consolideck LS.
SpecChem, LLC; SpecHard .

Specialty Products Group; Vapor Lock 1™,
W.R. Meadows, Liqui-Hard 378

Pentra-Sil, (H)

®ooow

PART 3 - EXECUTION

31 FORMWORK

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

C. Chamfer exterior corners and edges of permanently exposed concrete.

3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

3.3 VAPOR RETARDERS

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches (150 mm) and seal with manufacturers recommended tape.
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34

3.5

3.6

3.7

STEEL REINFORCEMENT

General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Architect.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows:

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

Waterstops: Install in construction joints and at other joints indicated according to
manufacturer's written instructions.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded items
is complete and that required inspections have been performed.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

Cold-Weather Placement: Comply with ACI 306.1.

Hot-Weather Placement: Comply with ACI 301.

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.
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3.8

3.9

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by hand
or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

2. Finish and measure surface so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and
placed anywhere on the surface does not exceed 1/8 inch (3.2 mm) at the gymnasium
floor and 1/4" (6.4mm) at all other locations.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sq. m x h) before and
during finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:
1. Moisture Curing: Keep surfaces continuously moist for not less than seven days.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.
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a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere with
bonding of floor covering used on Project.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

3.10 CONCRETE SURFACE REPAIRS

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

3.1 FIELD QUALITY CONTROL

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

END OF SECTION 033000
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SECTION 04 2200 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:

Concrete masonry units.

Mortar and grout.

Steel reinforcing bars.

Masonry-joint reinforcement.
Miscellaneous masonry accessories.

arON =

1.2 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

14 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each type and size of the following:

1. Masonry units.
a. Include material test reports substantiating compliance with requirements.
2. Cementitious materials. Include name of manufacturer, brand name, and type.
3. Mortar admixtures.
4. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
5. Joint reinforcement.
6. Anchors, ties, and metal accessories.
B. Mix Designs: For each type of mortar. Include description of type and proportions of ingredients.
1. Include test reports for mortar mixes required to comply with property specification. Test in

accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for water
retention, and ASTM C91/C91M for air content.

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to comply
with compressive strength requirement.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed
location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become
wet, do not install until they are dry.
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Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar
mix in delivery containers on elevated platforms in a dry location or in covered weatherproof
dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

1.6 FIELD CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely in
place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.
2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from
splashing mortar and dirt onto completed masonry.
PART 2 - PRODUCTS
21 MANUFACTURERS

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single source
from single manufacturer for each product required.

2.2 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by
requirements in the Contract Documents.
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B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such
defects are exposed in the completed Work.

23 CONCRETE MASONRY UNITS

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces
of adjacent units unless otherwise indicated.

1. Provide square-edged units for outside corners unless otherwise indicated.

24 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C150/C150M, Type | or Il, except Type Il may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color indicated.

1. Alkali content is not more than 0.1 percent when tested in accordance with ASTM C114.
B. Hydrated Lime: ASTM C207, Type S.

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no
other ingredients.

D. Mortar Cement: ASTM C1329/C1329M.
E. Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

F. Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with CMUs
containing integral water repellent from same manufacturer.

G. Water: Potable.

25 REINFORCEMENT
A. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60.
B. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A951/A951M.

Exterior Walls: Hot-dip galvanized carbon steel.

Wire Size for Side Rods: 0.187-inch diameter.

Wire Size for Cross Rods: 0.187-inch diameter.

Wire Size for Veneer Ties: 0.187-inch diameter.

Spacing of Cross Rods: Not more than 16 inches o.c.

Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

2 e e
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2.6

TIES AND ANCHORS

A. General: Ties and anchors extend at least 1-1/2 inches into masonry but with at least a 5/8-inch
cover on outside face.

B. Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated:

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M,
Class B-2 coating.
2. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, with
ASTM A153/A153M, Class B coating.
2.7 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene
urethane or PVC.

B. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type | (No. 15
asphalt felt).

2.8 MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use portland cement-lime, masonry cement, or mortar cement mortar unless otherwise
indicated.

3. For exterior masonry, use portland cement-lime, masonry cement, or mortar cement
mortar.

4. For reinforced masonry, use portland cement-lime, masonry cement, or mortar cement
mortar.

5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before
delivering to Project site.

C. Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the
following types of mortar for applications stated unless another type is indicated or needed to
provide required compressive strength of masonry.

1. For masonry below grade or in contact with earth, use Type S.

2. For reinforced masonry, use Type N.

3 For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for
interior load-bearing walls; for interior non-load-bearing partitions; and for other
applications where another type is not indicated, use Type N.

D. Grout for Unit Masonry: Comply with ASTM C 476.
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1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified
28-day compressive strength indicated, but not less than 2000 psi.

3. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C
143M.

29 MASONRY CLEANERS
A. Mild detergent cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry or adjoining surfaces. Use product expressly approved for
intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.
1. Masonry contractor shall clean as the work progresses and use a product that does not
contain Hydrochloric acid, Hydrofluoric acid or ammonium bi-fluoride.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of the Work.
2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that would impair mortar bond.
B. Before installation, examine rough-in and built-in construction for piping systems to verify actual

locations of piping.

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

3.2 INSTALLATION, GENERAL
A. Build chases and recesses to accommodate items specified in this and other Sections.

B. Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match construction immediately adjacent to opening.

C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern
or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped
edges. Allow units to dry before laying unless wetting of units is specified. Install cut units with cut
surfaces and, where possible, cut edges concealed.
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3.3

TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or
minus 1/4 inch.

2. For location of elements in plan, do not vary from that indicated by more than plus or minus
1/2 inch.

3. For location of elements in elevation, do not vary from that indicated by more than plus or
minus 1/4 inch in a story height or 1/2-inch total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 feet, or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet, 3/8
inch in 20 feet, or 1/2-inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4
inch in 20 feet, or 1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch
in 20 feet, or 1/2-inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet, or 1/2-inch maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch.

C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch,
with a maximum thickness limited to 1/2 inch.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8 inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch
or minus 1/4 inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch.

3.4 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other
locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in bond
pattern indicated on Drawings; do not use units with less-than-nominal 4-inch horizontal face
dimensions at corners or jambs.

C. Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
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mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

D. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill
in solidly with masonry around built-in items.

E. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

3.5 MORTAR BEDDING AND JOINTING

A. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill
head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

B. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and similar
holes.
1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear
water.
2. Wet joint surfaces thoroughly before applying mortar.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

3.6 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch
on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
3. Provide reinforcement not more than 8 inches above and below wall openings and

extending 12 inches beyond openings in addition to continuous reinforcement.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
C. Provide continuity at wall intersections by using prefabricated T-shaped units.
D. Provide continuity at corners by using prefabricated L-shaped units.
E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns,
offsets, column fireproofing, pipe enclosures, and other special conditions.
3.7 REINFORCED UNIT MASONRY INSTALLATION

A. Placing Reinforcement: Comply with requirements in ACI 530.1/ASCE 6/TMS 602.

B. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough
strength to resist grout pressure.

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.
2. Limit height of vertical grout pours to not more than 60 inches.
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3.8

3.9

3.10

3.11

STEEL ANGLES
Install steel angles where indicated.

Provide anchorage and member sizes as indicated on the drawings for top of wall condition.

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections
and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform
tests and inspections. Retesting of materials that fail to meet specifications requirements shall be
done at contractor’'s expense.

Inspections: Level 1 special inspections according to the International Building Code, 2018.

1. Begin masonry construction only after inspectors have verified proportions of site-prepared
mortar.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provide, according to ASTM
C 780.

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install in
fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely
fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide
a neat, uniform appearance. Prepare joints for sealant application, where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing
surfaces thoroughly with clear water.

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.

MASONRY WASTE DISPOSAL

Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.
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Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1. Crush masonry waste to less than 4 inches in each dimension.

2. Mix masonry waste with at least two parts of specified fill material for each part of masonry
waste. Fill material is specified in Section 31 2000 "Earth Moving."

3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.
Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as

described above or recycled, and other masonry waste, and legally dispose of off Owner's
property.

END OF SECTION 04 2200
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SECTION 07 8413 - PENETRATION FIRESTOPPING

PART 1 - GENERAL
11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Penetrations in fire-resistance-rated walls.
2. Penetrations in horizontal assembilies.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Product Schedule: For each penetration firestopping system. Include location, illustration of
firestopping system, and design designation of qualified testing and inspecting agency.

1. Engineering Judgments: Where Project conditions require modification to a qualified
testing and inspecting agency's illustration for a particular penetration firestopping system,
submit illustration, with modifications marked, approved by penetration firestopping system
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly. Obtain approval of authorities having jurisdiction prior to
submittal.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer.
B. Product Test Reports: For each penetration firestopping system, for tests performed by a qualified
testing agency.
1.5 CLOSEOUT SUBMITTALS
A. Installer Certificates: From Installer indicating that penetration firestopping systems have been
installed in compliance with requirements and manufacturer's written instructions.
1.6 QUALITY ASSURANCE
A. Installer Qualifications: A firm that has been approved by FM Approval according to

FM Approval 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL and

found to comply with its "Qualified Firestop Contractor Program Requirements."
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1.7

1.8

A

B.

A

B.

PROJECT CONDITIONS

Environmental Limitations: Do not install penetration firestopping system when ambient or
substrate temperatures are outside limits permitted by penetration firestopping system
manufacturers or when substrates are wet because of rain, frost, condensation, or other causes.
Install and cure penetration firestopping materials per manufacturer's written instructions using
natural means of ventilations or, where this is inadequate, forced-air circulation.

COORDINATION

Coordinate construction of openings and penetrating items to ensure that penetration firestopping
systems can be installed according to specified firestopping system design.

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

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Fire-Test-Response Characteristics:
1. Perform penetration firestopping system tests by a qualified testing agency acceptable to
authorities having jurisdiction.
2. Test per testing standards referenced in "Penetration Firestopping Systems" Article.
Provide rated systems complying with the following requirements:
a. Penetration firestopping systems shall bear classification marking of a qualified
testing agency.
1) UL in its "Fire Resistance Directory."
2) Intertek Group in its "Directory of Listed Building Products."
3) FM Approval in its "Approval Guide."
2.2 PENETRATION FIRESTOPPING SYSTEMS
A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other
gases, and maintain original fire-resistance rating of construction penetrated. Penetration
firestopping systems shall be compatible with one another, with the substrates forming openings,
and with penetrating items if any.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. 3M Fire Protection Products.
b. A/D Fire Protection Systems Inc.
C. Grabber Construction Products.
d. Hilti, Inc.
e. RectorSeal.
f. Specified Technologies, Inc.
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g. Tremco, Inc.

Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings
determined per ASTM E814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg.

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.

Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings determined
per ASTM E814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg.

1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions
penetrated.

2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions
penetrated except for floor penetrations within the cavity of a wall.

3. W-Rating: Provide penetration firestopping systems showing no evidence of water leakage
when tested according to UL 1479.

Accessories: Provide components for each penetration firestopping system that are needed to
install fill materials and to maintain ratings required. Use only those components specified by
penetration firestopping system manufacturer and approved by qualified testing and inspecting
agency for conditions indicated.

1. Permanent forming/damming/backing materials.
2. Substrate primers.

3. Collars.

4. Steel sleeves.

FILL MATERIALS

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

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

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

Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced intumescent
elastomeric sheet bonded to galvanized-steel sheet.

Intumescent Putties: Nonhardening, water-resistant, intumescent putties containing no solvents
or inorganic fibers.

Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil
on one side.

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

PART 3 -

31

A

B.

3.2

A

B.

3.3

A

Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant
additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect
pillows/bags from being easily removed.

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

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants.

MIXING

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

EXECUTION

EXAMINATION

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

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning: Before installing penetration firestopping systems, clean out openings
immediately to comply with manufacturer's written instructions and with the following
requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign materials
that could interfere with adhesion of penetration firestopping materials.

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

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

Prime substrates where recommended in writing by manufacturer using that manufacturer's
recommended products and methods. Confine primers to areas of bond; do not allow spillage
and migration onto exposed surfaces.

INSTALLATION

General: Install penetration firestopping systems to comply with manufacturer's written installation
instructions and published drawings for products and applications.
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Install forming materials and other accessories of types required to support fill materials during
their application and in the position needed to produce cross-sectional shapes and depths
required to achieve fire ratings.

1. After installing fill materials and allowing them to fully cure, remove combustible forming
materials and other accessories not forming permanent components of firestopping.

C. Install fill materials by proven techniques to produce the following results:
1. Fill voids and cavities formed by openings, forming materials, accessories and penetrating
items to achieve required fire-resistance ratings.
2. Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.
3. For fill materials that will remain exposed after completing the Work, finish to produce
smooth, uniform surfaces that are flush with adjoining finishes.
3.4 IDENTIFICATION

A. Wall Identification: Permanently label walls containing penetration firestopping systems with the
words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering not less
than 3 inches high and with minimum 0.375-inch strokes.

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of wall
and at intervals not exceeding 30 feet.

B. Penetration Identification: Identify each penetration firestopping system with legible metal or
plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of penetration
firestopping system edge so labels are visible to anyone seeking to remove penetrating items or
firestopping systems. Use mechanical fasteners or self-adhering-type labels with adhesives
capable of permanently bonding labels to surfaces on which labels are placed. Include the
following information on labels:

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building
Management of Any Damage."
2. Contractor's name, address, and phone number.
3. Designation of applicable testing and inspecting agency.
4. Date of installation.
5. Manufacturer's name.
6. Installer's name.
3.5 CLEANING AND PROTECTION

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

B. Provide final protection and maintain conditions during and after installation that ensure that
penetration firestopping systems are without damage or deterioration at time of Substantial
Completion. If, despite such protection, damage or deterioration occurs, immediately cut out and
remove damaged or deteriorated penetration firestopping material and install new materials to
produce systems complying with specified requirements.
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END OF SECTION 07 8413
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SECTION 07 9200 - JOINT SEALANTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Silicone joint sealants.
Urethane joint sealants.
Mildew-resistant joint sealants.
Butyl joint sealants.

Latex joint sealants.

arON=

1.3 ACTION SUBMITTALS
A. Product Data: For each joint-sealant product.
B. Samples for Verification: For each kind and color of joint sealant required, provide Samples with
joint sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching

the appearance of exposed surfaces adjacent to joint sealants.

C. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.
14 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Product Test Reports: For each kind of joint sealant, for tests performed by a qualified testing
agency.

C. Sample Warranties: For special warranties.

1.5 QUALITY ASSURANCE
A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.
B. Product Testing: Test joint sealants using a qualified testing agency.
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C.

1.6

A

1.7

A

B.

PART 2 -

21

A

B.

1. Testing Agency Qualifications: Qualified according to ASTM C1021 to conduct the testing
indicated.

Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated
to receive joint sealants specified in this Section. Use materials and installation methods specified
in this Section.

FIELD CONDITIONS
Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for
applications indicated.

4. Where contaminants capable of interfering with adhesion have not yet been removed from
joint substrates.

WARRANTY

Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or
replace those joint sealants that do not comply with performance and other requirements specified
in this Section within specified warranty period.

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

Special warranties specified in this article exclude deterioration or failure of joint sealants from
the following:

1. Movement of the structure caused by stresses on the sealant exceeding sealant
manufacturer's written specifications for sealant elongation and compression.

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

3. Mechanical damage caused by individuals, tools, or other outside agents.

4 Changes in sealant appearance caused by accumulation of dirt or other atmospheric
contaminants.

PRODUCTS

JOINT SEALANTS, GENERAL

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

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.
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2.2 SILICONE JOINT SEALANTS

A. Silicone, S, NS, 50, NT: Single-component, nonsag, plus 50 percent and minus 50 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S,
Grade NS, Class 50, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Dow Corning Corporation; Dow Corning® 791 Silicone Weatherproofing Sealant.
b. GE Construction Sealants; Momentive Performance Materials Inc.; SCS2000
SilPruf.
C. May National Associates, Inc.; a subsidiary of Sika Corporation; Bondaflex Sil 265
LTS.

d. Pecora Corporation;PCS.
e. Sika Corporation; Joint Sealants; Sikasil WS-295.

23 URETHANE JOINT SEALANTS

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent and
minus 25 percent movement capability, urethane joint sealant; ASTM C920, Type S, Grade NS,
Class 25, Use NT.

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

BASF Corporation;MasterSeal TX 1 (Pre-2014: Sonolastic TX1).

Bostik, Inc;Chem-Calk GPS1.

ER Systems; an ITW Company; Pacific Polymers Elasto-Thane 230 MP.
Pecora Corporation; Dynatrol I-XL.

Polymeric Systems, Inc; Flexiprene 1000.

Schnee-Morehead, Inc., an ITW company; Permathane SM7108.
Sherwin-Williams Company (The); Stampede-1.

Sika Corporation; Joint Sealants; Sikaflex Textured Sealant.

Tremco Incorporated; Dymonic.

R N

B. Urethane, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S,
Grade P, Class 25, Uses T and NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. BASF Corporation; MasterSeal SL 1 (Pre-2014: Sonolastic SL1).
b. Pecora Corporation; NR-201.
C. Polymeric Systems, Inc; Flexiprene 952.
d. Schnee-Morehead, Inc., an ITW company; Permathane SM7101.
e. Sherwin-Williams Company (The); Stampede 1SL.

24 MILDEW-RESISTANT JOINT SEALANTS

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide
to prevent mold and mildew growth.

CP241935 Memorial Stadium Facilities - 07 9200 - 3 of 8 JOINT SEALANTS
Concourse Restroom & Concession Stand
Upgrades



25

2.6

27

Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component,
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing
silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.

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

a. Dow Corning Corporation; DOW CORNING® 786 SILICONE SEALANT -.

b. GE Construction Sealants; Momentive Performance Materials Inc.; SCS1700
Sanitary.

c. May National Associates, Inc.; a subsidiary of Sika Corporation; Bondaflex Sil 100
WEF.

d. Soudal USA; RTV GP.

e. Tremco Incorporated; Tremsil 200.

BUTYL JOINT SEALANTS
Butyl-Rubber-Based Joint Sealants: ASTM C1311.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Bostik, Inc; Chem-Calk 300.
b. Pecora Corporation; BC-158.

LATEX JOINT SEALANTS
Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.
1. Products: Subject to compliance with requirements, provide one of the following:

BASF Consruction Chemicals — Building Systems; Sonolac.

May National Associates, Inc.; a subsidiary of Sika Corporation; Bondaflex 600.
Pecora Corporation; AC-20.

Sherwin-Williams Company (The); 850A Siliconized Acrylic Latex Caulk.
Tremco Incorporated; Tremflex 834.

poooTw

JOINT-SEALANT BACKING

Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants,
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer
based on field experience and laboratory testing.

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

a. BASF Corporation.
b. Construction Foam Products; a division of Nomaco, Inc.

Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin),
and of size and density to control sealant depth and otherwise contribute to producing optimum
sealant performance.
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2.8

A

B.

C.

PART 3 -

31

A

B.

3.2

A

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

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

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

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

EXECUTION

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting
performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply
with joint-sealant manufacturer's written instructions and the following requirements:

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

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

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

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

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do
not stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants. Nonporous joint substrates include the following:

CP241935 Memorial Stadium Facilities - 07 9200 -5 0of 8 JOINT SEALANTS
Concourse Restroom & Concession Stand

Upgrades



a. Metal.

b. Glass.
C. Glazed surfaces of ceramic tile.

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

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

3.3 INSTALLATION OF JOINT SEALANTS

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

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

C. Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint widths
that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3 Remove absorbent sealant backings that have become wet before sealant application, and
replace them with dry materials.

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

E. Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses in each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that allow
optimum sealant movement capability.

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

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not
discolor sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated.
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3.5

3.6

CLEANING

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

PROTECTION

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

JOINT-SEALANT SCHEDULE
Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
1. Joint Locations:

Control and expansion joints in face brick masonry.

Joints in precast concrete panels.

Joints at perimeter of metal panels adjacent to dissimilar materials.

Joints between different materials listed above.

Perimeter joints between materials listed above and frames of doors windows and
louvers.

f. Control and expansion joints in ceilings and other overhead surfaces.

g. Other joints as indicated on Drawings.

®Pooow

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

Joint-Sealant Application: Interior joints in horizontal traffic surfaces.

1. Joint Locations:
a. Control and expansion joints in concrete floor slabs to remain exposed.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, S, P, 25, T, NT.
3 Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.

Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:
a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Perimeter joints between frames of doors, windows, storefronts, and adjacent
materials.
C. Tile control and expansion joints.
d. Vertical joints on exposed surfaces of walls and partitions.
e. Other joints as indicated on Drawings.
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2. Joint Sealant: Urethane, S, NS, 25, NT.

3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
D. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic surfaces not
subject to significant movement.
1. Joint Locations:
a. Other joints as indicated on Drawings.
2. Joint Sealant: Acrylic latex.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
E. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and horizontal
nontraffic surfaces.
1. Joint Locations:
a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Tile control and expansion joints where indicated.
C. Other joints as indicated on Drawings.
2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of colors.
F. Joint-Sealant Application: Concealed mastics.
1. Joint Locations:
a. Aluminum thresholds.
b. Sill plates.
C. Other joints as indicated on Drawings.
2. Joint Sealant: Butyl-rubber based.
END OF SECTION 07 9200
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SECTION 08 3113 - ACCESS DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Access doors and frames.
2. Fire-rated access doors and frames.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
1. Include construction details, fire ratings, material descriptions, dimensions of individual
components and profiles, and finishes.
14 INFORMATIONAL SUBMITTALS
A. Qualification Data: For testing and inspecting agency.
1. Fire-Rated Door Inspector: Submit documentation of compliance with NFPA 80,

Section 5.2.3.1.
2. Submit copy of DHI Fire and Egress Door Assembly Inspector (FDAI) certificate.

1.5 CLOSEOUT SUBMITTALS

1.6 QUALITY ASSURANCE

A. Fire-Rated Door Inspector Qualifications: Inspector for field quality control inspections of fire-rated
door assemblies meets the qualifications set forth in NFPA 80, Section 5.2.3.1 and the following:

1. Door and Hardware Institute Fire and Egress Door Assembly Inspector (FDAI) certification.
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Fire-Rated Access Doors and Frames: Assemblies complying with NFPA 80 that are listed and
labeled by a qualified testing agency, for fire-protection ratings indicated, according to NFPA 252
or UL 10B.

2.2 ACCESS DOORS AND FRAMES

A. Flush Access Doors with Concealed Flanges - As indicated on drawings:

1.

N

NG AW

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

Babcock-Davis.

Larsen's Manufacturing Company.
Milcor by Duravent; Duravent Group.
Nystrom, Inc.

coow

Description: Face of door flush with frame; with concealed flange for gypsum board
installation and concealed hinge.

Optional Features: Gasketing Piano hinges.

Locations: Wall and ceiling.

Door Size: As indicated on the drawings.

Metallic-Coated Steel Sheet for Door: Nominal 0.064 inch, 16 gage factory primed.
Frame Material: Same material and thickness as door.

Latch and Lock: Cam latch, pinned-hex-head wrench operated.

23 FIRE-RATED ACCESS DOORS AND FRAMES

A. Fire-Rated, Flush Access Doors with Concealed Flanges As indicated on Construction Drawings:

1.

Manufacturers: Subject to compliance with requirements, undefined:

a. Babcock-Davis.
b. J. L. Industries, Inc.; Activar Construction Products Group, Inc.
C. MIFAB, Inc.
d. Milcor by Duravent; Duravent Group.
e. Nystrom, Inc.

2. Description: Door face flush with frame, uninsulated; with concealed flange for gypsum
board installation, self-closing door, and concealed hinge.

3. Optional Features: Upward-opening doors for ceilings Gasketing Piano hinges.

4. Locations: Wall and ceiling.

5. Door Size: As indicated on Construction Drawings.

6. Fire-Resistance Rating: Not less than that of adjacent construction.

7. Metallic-Coated Steel Sheet for Door: Nominal 0.040 inch, 20 gage, factory primed.

8. Frame Material: Same material, thickness, and finish as door.

9. Latch and Lock: Self-closing, self-latching door hardware, operated by key, with interior
release.
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2.4 MATERIALS

A. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B; with minimum
G60 or A60 metallic coating.

B. Frame Anchors: Same material as door face.

C. Inserts, Bolts, and Anchor Fasteners: Hot-dip galvanized steel according to ASTM A153/A153M
or ASTM F2329.

25 FABRICATION

A. General: Provide access door and frame assemblies manufactured as integral units ready for
installation.

B. Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam
marks, roller marks, rolled trade names, or roughness.

C. Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish
mounting holes, attachment devices and fasteners of type required to secure access doors to
types of supports indicated.

1. For concealed flanges with drywall bead, provide edge trim for gypsum panels securely
attached to perimeter of frames.

D. Latch and Lock Hardware:

1. Quantity: Furnish number of latches and locks required to hold doors tightly closed.
2. Keys: Furnish two keys per lock and key all locks alike.
2.6 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations
in appearance of adjoining components are acceptable if they are within the range of approved
Samples and are assembled or installed to minimize contrast.

D. Painted Finishes: Comply with coating manufacturer's written instructions for cleaning, conversion
coating, and applying and baking finish.

1. Factory Primed: Apply manufacturer's standard, lead- and chromate-free, universal primer
immediately after surface preparation and pretreatment.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

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

3.2 INSTALLATION

A. Comply with manufacturer's written instructions for installing access doors and frames.

3.3 ADJUSTING

A. Adjust doors and hardware, after installation, for proper operation.

END OF SECTION 08 3113
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SECTION 09 9113 - EXTERIOR PAINTING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Primers.
2. Finish coatings.
B. Related Requirements:
1. Section 05 1213 "Architecturally Exposed Structural Steel Framing" for shop priming of
metal substrates.
2. Section 05 5000 "Metal Fabrications" for shop priming metal fabrications.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.

1. Include preparation requirements and application instructions.
2. Indicate VOC content.

B. Samples: For each type of topcoat product.
C. Samples for Initial Selection: For each type of topcoat product.
D. Samples for Verification: For each type of paint system and each color and gloss of topcoat.
1. Submit Samples on rigid backing, 8 inches square.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.
E. Product Schedule: Use same designations indicated on Drawings and in the Exterior Painting
Schedule to cross-reference paint systems specified in this Section. Include color designations.

14 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
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1.5 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

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

PART 2 - PRODUCTS

21 MANUFACTURERS

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

1. Benjamin Moore & Co.

2. Pratt & Lambert.

3. Sherwin-Williams Company (The).
4. Valspar Corporation (The).

B. Source Limitations: Obtain each paint product from single source from single manufacturer.

2.2 PAINT PRODUCTS, GENERAL
A. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by topcoat
manufacturer for use in paint system and on substrate indicated.

B. Colors: As selected by Architect from manufacturer's full range.

23 PRIMERS

A. Water-Based, Rust-Inhibitive Primer: Corrosion-resistant, water-based-emulsion primer
formulated for resistance to flash rusting when applied to cleaned, exterior ferrous metals subject
to mildly corrosive environments.

B. Water-Based, Galvanized-Metal Primer: Corrosion-resistant, pigmented, acrylic primer;
formulated for use on cleaned/etched, exterior, galvanized metal to prepare it for subsequent
water-based coatings.

24 FINISH COATINGS

A. Exterior Alkyd Enamel, Semigloss: Solvent-based, pigmented, alkyd enamel formulated for mold,
microbial, and water resistance and for use on exterior, primed, wood and metal surfaces.

1. Gloss Level: Manufacturer's standard semigloss finish.
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B.

Exterior, Water-Based, Light Industrial Coating, Semigloss: Corrosion-resistant, water-based,
pigmented, emulsion coating formulated for resistance to blocking (sticking of two painted
surfaces), water, alkalis, moderate abrasion, and mild chemical exposure and for use on exterior,
primed, wood and metal surfaces.

1. Gloss Level: Manufacturer's standard semigloss finish.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of the Work.

B. Portland Cement Plaster Substrates: Verify that plaster is fully cured.

C. Verify suitability of substrates, including surface conditions and compatibility, with finishes and
primers.

D. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.
3.2 PREPARATION

A. Comply with manufacturer's written instructions applicable to substrates and paint systems
indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item, provide
surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems specified in this Section.

D. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods
recommended in writing by paint manufacturer.

E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply
with SSPC-PA 1 for touching up shop-primed surfaces.

F. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by
mechanical methods to produce clean, lightly etched surfaces that promote adhesion of
subsequently applied paints.
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3.3 INSTALLATION

A. Apply paints in accordance with manufacturer's written instructions.

1. Use applicators and techniques suited for paint and substrate indicated.

Paint surfaces behind movable items same as similar exposed surfaces. Before final
installation, paint surfaces behind permanently fixed items with prime coat only.

3. Paint both sides and edges of exterior doors and entire exposed surface of exterior door
frames.

4. Do not paint over labels of independent testing agencies or equipment name, identification,
performance rating, or nomenclature plates.

5. Primers specified in the Exterior Painting Schedule may be omitted on items that are
factory primed or factory finished if compatible with intermediate and topcoat coatings and
acceptable to intermediate and topcoat paint manufacturers.

B. Tint undercoats same color as topcoat, but tint each undercoat a lighter shade to facilitate
identification of each coat if multiple coats of same material are to be applied. Provide sufficient
difference in shade of undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has
a uniform paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1. Paint the following work where exposed to view:

a. Uninsulated metal piping.
b. Pipe hangers and supports.
C. Metal conduit.
d.

34 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

1. Do not clean equipment with free-draining water and prevent solvents, thinners, cleaners,
and other contaminants from entering into waterways, sanitary and storm drain systems,
and ground.

2. Dispose of contaminants in accordance with requirements of authorities having jurisdiction.

3. Allow empty paint cans to dry before disposal.

4. Collect waste paint by type and deliver to recycling or collection facility.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave
in an undamaged condition.
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D. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.
3.5 EXTERIOR PAINTING SCHEDULE: (EPS-3A, EPS-5A)
A. Concrete Block Walls: (EPS-3A):
1. Satin, Exterior Acrylic on CMU:
a. Contractor to Prep existing exterior surfaces per paint manufacturer’s requirements.
b. Prime Coat: Contractor to verify if Prime Coat is needed. If Primecoat is needed,

contractor to follow Manufacturer's recommendation on product(s).

1) Either Loxon Concrete & Masonry Primer/Sealer or Loxon Acrylic Block
Surfacer A24\W200

C. Intermediate Coat: Sherwin Williams A100 Exterior Acrylic Latex, Satin, A82 Series
d. Topcoat: Sherwin Williams A100 Exterior Acrylic Latex, Satin, A82 Series

B. Ferrous Metal (Steel and Iron) Substrates (EPS-5A):
1. Semi-Gloss, Exterior Alkyd on Ferrous Metal:

a. Prime Coat: S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series

b. Intermediate Coat: matching topcoat.
C. Topcoat: S-W Pro Industrial Waterbased Alkyd Urethane Semi-Gloss, B53-1150
Series

C. Non-Ferrous Metal (Galvanized) Substrates (EPS-5A):

1. Semi-Gloss, Exterior Alkyd on Non-Ferrous Metal:
a. Prime Coat: S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series
b. Intermediate Coat: matching topcoat.
C. Topcoat: S-W Pro Industrial Waterbased Alkyd Urethane Semi-Gloss, B53-1150
Series

END OF SECTION 09 9113
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SECTION 09 9123 - INTERIOR PAINTING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section includes surface preparation and the application of paint systems on the following interior
substrates:
1. Concrete masonry units (CMUs).
2. Steel and iron.

3. Gypsum board.
B. Related Requirements:
1. Section 05 1200 "Structural Steel Framing for shop priming structural steel.
2. Section 05 5213 "Pipe and Tube Railings" for shop priming pipe and tube railings.
1.3 DEFINITIONS

A. MPI Gloss Level 1: Not more than five units at 60 degrees and 10 units at 85 degrees, according
to ASTM D 523.

B. MPI Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees,
according to ASTM D 523.

C. MPI Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to
ASTM D 523.

D. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,
according to ASTM D 523.

E. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
F. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

G. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

14 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application
instructions.

B. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
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1.5

1.6

1.7

1. Submit Samples on rigid backing, 8 inches’ square.
2. Step coats on Samples to show each coat required for system.

Product List: Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules. Include color designations.
MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

Furnish quantity of 5 percent for each type, and color of paint.

DELIVERY, STORAGE, AND HANDLING

Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.
FIELD CONDITIONS

Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg
F above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Basis-of-Design Products: Subject to compliance with requirements, provide products indicated

in Interior Painting Schedule or comparable product by one of the following:
1. Benjamin Moore and Co.
2. Sherwin-Williams Company
3. PPG Architectural Finishes Inc.

B. Products: Subject to compliance with requirements, available products that may be incorporated
into the Work include but are not limited to products listed in the Interior Painting Schedule for the
paint category indicated.

2.2 PAINT, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI
Approved Products Lists."

B. Material Compatibility:
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1. Materials for use within each paint system shall be compatible with one another and
substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat
manufacturers for use in paint system and on substrate indicated.

C. Colors: As listed in “Interior Finish Key” in Drawings.

23 PRIMER/SEALER

A. Primer Sealer, Latex, Interior: MPI #50.

24 METAL PRIMERS
A. Primer, Alkyd, Anti-Corrosive, for Metal: MPI #79.

B. Primer, Alkyd, Quick Dry, for Metal: MPI #76.

25 WATER-BASED PAINTS
A. Latex, Interior, High Performance Architectural, (Gloss Level 2): MPI #138.

B. Latex, Interior, High Performance Architectural, Semi-Gloss (Gloss Level 5): MPI #141.

2.6 SOLVENT-BASED PAINTS

A. Alkyd, Interior, Semi-Gloss (Gloss Level 5): MPI #47.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as
follows:

1. Masonry (Clay and CMUs): 12 percent.
2. Gypsum Board: 12 percent.

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

D. Verify suitability of substrates, including surface conditions and compatibility, with existing
finishes and primers.

E. Proceed with coating application only after unsatisfactory conditions have been corrected.
1. Application of coating indicates acceptance of surfaces and conditions.
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3.2

3.3

PREPARATION

Comply with manufacturer's written instructions and recommendations in "MPI Architectural
Painting Specification Manual" applicable to substrates and paint systems indicated.

Remove hardware, covers, plates, and similar items already in place that are removable and are
not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.

Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture content
or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's written
instructions.

Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended in writing by paint manufacturer.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop
paint is abraded. Paint exposed areas with the same material as used for shop priming to comply
with SSPC-PA 1 for touching up shop-primed surfaces.

APPLICATION

Apply paints according to manufacturer's written instructions and to recommendations in "MPI
Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
Paint surfaces behind movable equipment and furniture same as similar exposed
surfaces. Before final installation, paint surfaces behind permanently fixed equipment or
furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory primed
or factory finished if acceptable to topcoat manufacturers.

Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of
same material are to be applied. Tint undercoats to match color of topcoat but provide sufficient
difference in shade of undercoats to distinguish each separate coat.

If undercoats or other conditions show through topcoat, apply additional coats until cured film has
a uniform paint finish, color, and appearance.

Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks,
roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color
breaks.
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E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1. Paint the following work where exposed in equipment rooms:
a. Equipment, including panelboards.
2. Paint the following work where exposed in occupied spaces:
a. Equipment, including panelboards.
b. Uninsulated metal piping.
C. Pipe hangers and supports.
d. Metal conduit.
e. Duct, equipment, and pipe insulation having cotton or canvas insulation covering

or other paintable jacket material.
Other items as directed by Architect.

—h

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and
outlets that are visible from occupied spaces.
3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and inspecting
agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

B. After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE:
A Gypsum Board Substrates: (IPS-1A, IPS-1B, IPS-1C, IPS-2D) — NOT USED
1. Eggshell Epoxy (IPS-1A, IPS-1B, IPS-1C))

a. Prime Coat: S-W ProMar 200 Zero VOC Latex Flat, B30-12600 Series
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b. Intermediate and topcoats: S-W Pro Industrial Pre-Catalyzed Water Based Epoxy,
K45-1151 Series.

B. CMU Substrates: (IPS-3A, IPS-3B, IPS-3C, IPS-3D)
1. Eggshell Epoxy (IPS-3A, IPS-3B, IPS-3C, IPS-3D)
a. Prime Coat: S-W Pro Industrial Block Filler
b. Intermediate: : matching topcoat.
C. Topcoat: S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K45-1151 Series
C. Concrete Substrates: (IPS-2A, IPS-2B):
1. Flat Acrylic Dryfall on Concrete (IPS-2A, IPS-2B):
Prime Coat: S-W Pro Industrial Pro-Cryl Universal Primer,
B66-310Series.
Intermediate Coat: matching topcoat.

Topcoat: S-W Pro Industrial Waterborne Acrylic Dryfall, Flat,
B42-80 Series.

®ooow

D. Metal Substrates: (IPS-2A, IPS-2B, IPS-2C, IPS-5A): - SOME PAINTS NOT USED

1. Flat Acrylic Dryfall on Metal (IPS-2A, IPS-2B):

a. Prime Coat: S-W Pro Industrial Pro-Cryl Universal Primer,
b. B66-310Series.
C. Intermediate Coat: matching topcoat.
d. Topcoat: S-W Pro Industrial Waterborne Acrylic Dryfall, Flat,
e. B42-80 Series.

2. Semi-gloss Enamel on Metal or Concrete (IPS-5A):

a. Prime Coat: S-W Pro Industrial Pro-Cryl Universal Primer, B66-310 Series
b. Intermediate Coat: matching topcoat.
C. Topcoat: S-W Pro Industrial Pre-Catalyzed Water Based Epoxy, K46-1151 Series

E. Concrete Substrates, Traffic Surfaces: (SC-1):

1. Lithium-Silicate Sealer System:
a. Surface Preparation of Existing Concrete: Provide cleaning and preparation of
entire area of interior flooring per manufacturer’s instructions.
b. Topcoat: equal to Prosoco Consolideck LS installed per manufacturer's
instructions.

END OF SECTION 09 9123
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PART 1 -
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A

1.2

1.3

SECTION 10 2113.13 - METAL TOILET COMPARTMENTS
GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes painted steel toilet compartments configured as toilet enclosures and urinal
screens.

Related Requirements:

1. Section 06 1053 "Miscellaneous Rough Carpentry" for blocking.

2. Section 10 2800 "Toilet, Bath, and Laundry Accessories" for toilet tissue dispensers, grab
bars, purse shelves, and similar accessories mounted on toilet compartments.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for toilet compartments.

Shop Drawings: For toilet compartments.

1. Include plans, elevations, sections, and attachment details.

2. Show locations of cutouts for compartment-mounted toilet accessories.

3 Show locations of reinforcements for compartment-mounted grab bars and locations of
blocking for surface-mounted toilet accessories.

4. Show locations of centerlines of toilet fixtures.

5. Show locations of floor drains.

Samples for Initial Selection: For each type of toilet compartment material indicated.
1. Include Samples of hardware and accessories involving material and color selection.

Samples for Verification: For the following products, in manufacturer's standard sizes unless
otherwise indicated:

1. Each type of material, color, and finish required for toilet compartments, prepared on 6-
inch-square Samples of same thickness and material indicated for Work.

Product Schedule: For toilet compartments, prepared by or under the supervision of supplier,
detailing location and selected colors for toilet compartment material.
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14 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of toilet compartment.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For toilet compartments to include in maintenance manuals.

1.6 MAINTENANCE MATERIAL SUBMITTALS

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

Door Hinges: two hinge(s) with associated fasteners.

Latch and Keeper: One latch(es) and keeper(s) with associated fasteners.
Door Bumper: One door bumper(s) with associated fasteners.

Door Pull: One door pull(s) with associated fasteners.

Fasteners: 10 fasteners of each size and type.

oD =

1.7 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other
construction contiguous with toilet compartments by field measurements before fabrication.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings
and Facilities and ICC A117.1 for toilet compartments designated as accessible.

2.2 PAINTED STEEL TOILET COMPARTMENTS: (TP-1)

A. Basis of design: Subject to compliance with requirements, provide as listed in the “Finish
Schedule” or comparable product by one of the following:
1. Scranton.
2. General Partitions Mfg. Corp.
3. ASI Global Partitions.
4. Accurate Partitions
5. Bradley Partitions.

B. Toilet-Enclosure Style: Overhead braced.
C. Urinal-Screen Style: Wall hung, flat panel.
D. Door, Panel, and Pilaster Construction: Seamless, metal facing sheets pressure laminated to

core material; with continuous, interlocking molding strip or lapped-and-formed edge closures;
corners secured by welding or clips and exposed welds ground smooth. Exposed surfaces shall
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be free of pitting, seam marks, roller marks, stains, discolorations, telegraphing of core material,
or other imperfections.

1. Core Material: Manufacturer's standard sound-deadening honeycomb of resin-
impregnated kraft paper in thickness required to provide finished thickness of 1 inch for
doors and panels and 1-1/4 inches for pilasters.

2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars
mounted on units of size and material adequate for panel to withstand applied downward
load on grab bar of at least 250 Ibf (1112 N), when tested according to ASTM F 446,
without deformation of panel.

3. Tapping Reinforcement: Provide concealed reinforcement for tapping (threading) at
locations where machine screws are used for attaching items to units.

Urinal-Screen Construction:
1. Flat-Panel Urinal Screen: Matching panel construction.

Facing Sheets and Closures: Electrolytically coated steel or hot-dip galvanized-steel sheet with
nominal base-metal (uncoated) thicknesses as follows:

1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not less than
0.036 inch.

2. Panels: Manufacturer's standard thickness, but not less than 0.030 inch.

3. Doors: Manufacturer's standard thickness, but not less than 0.030 inch.

4. Flat-Panel Urinal Screens: Thickness matching the panels.

Pilaster Shoes and Sleeves (Caps): Stainless-steel sheet, not less than 0.031-inch nominal
thickness and 3 inches high, finished to match hardware.

Brackets (Fittings):
1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel
U-Brackets or Double and Single Ear Brackets. To match Existing.

Hinge:
1. Vault Hinge Type: Manufacturer’s standard design; To match existing.

Steel Sheet Finish: Immediately after cleaning and pretreating, apply manufacturer's standard
baked-on finish, including thermosetting, electrostatically applied, and powder coatings. Comply
with coating manufacturer's written instructions for applying and baking.

1. Color: provide as listed in the “Finish Schedule”, To match existing.

HARDWARE AND ACCESSORIES
Hardware and Accessories: Manufacturer's standard operating hardware and accessories.

1. Material: Chrome-plated zamac.

Hinges: Manufacturer's standard continuous, cam type that swings to a closed or partially
open position, allowing emergency access by lifting door.

3. Latch and Keeper: Manufacturer's standard recessed latch unit designed for emergency
access and with combination rubber-faced door strike and keeper. Provide units that
comply with regulatory requirements for accessibility at compartments designated as
accessible.
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4. Coat Hook: Manufacturer's standard combination hook and rubber-tipped bumper, sized
to prevent in-swinging door from hitting compartment-mounted accessories.

5. Door Bumper: Manufacturer's standard rubber-tipped bumper at out-swinging doors.

6. Door Pull: Manufacturer's standard unit at out-swinging doors that complies with
regulatory requirements for accessibility. Provide units on both sides of doors at
compartments designated as accessible.

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with
antigrip profile and in manufacturer's standard finish.

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel,
finished to match the items they are securing, with theft-resistant-type heads. Provide sex-type
bolts for through-bolt applications. For concealed anchors, use stainless steel, hot-dip
galvanized steel, or other rust-resistant, protective-coated steel compatible with related
materials.

24 MATERIALS

A. Aluminum Castings: ASTM B 26/B 26M.

B. Aluminum Extrusions: ASTM B 221.

C. Steel Sheet: Commercial steel sheet for exposed applications; mill phosphatized and selected
for smoothness.

1. Electrolytically Zinc Coated: ASTM A 879/A 879M, 01Z.
2. Hot-Dip Galvanized: ASTM A 653/A 653M, either hot-dip galvanized or galvannealed.

D. Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness.

E. Stainless-Steel Castings: ASTM A 743/A 743M.

25 FABRICATION

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate
requirements and provide cutouts for through-partition toilet accessories, and solid blocking
within panel where required for attachment of toilet accessories.

B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to
conceal supports and leveling mechanism.

C. Door Size and Swings: Unless otherwise indicated, provide 24-inch-wide, in-swinging doors for
standard toilet compartments and 36-inch-wide, out-swinging doors with a minimum 32-inch-
wide, clear opening for compartments designated as accessible.
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PART 3 -

3.1

A

3.2

3.3

EXECUTION

EXAMINATION

Examine substrates, areas and conditions, with Installer present, for compliance with
requirements for fastening, support, alignment, operating clearances, and other conditions
affecting performance of the Work.

1. Confirm location and adequacy of blocking and supports required for installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

Coordinate layout and installation of supports, inserts, and anchors built into other units of work
for toilet compartment anchorage.

INSTALLATION

General: Comply with manufacturer's written installation instructions. Install units rigid, straight,
level, and plumb. Secure units in position indicated with manufacturer's recommended
anchoring devices.

1. Maximum Clearances:

a. Pilasters and Panels: 1/2 inch.
b. Panels and Wallls: 1 inch.

2. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height
brackets.

a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints.
b. Align brackets at pilasters with brackets at walls.

Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters
with anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise
indicated in manufacturer's written instructions. Secure continuous head rail to each pilaster
with no fewer than two fasteners. Hang doors to align tops of doors with tops of panels, and
adjust so tops of doors are parallel with overhead brace when doors are in closed position.

ADJUSTING

Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's
written instructions for proper operation. Set hinges on in-swinging doors to hold doors open
approximately 30 degrees from closed position when unlatched. Set hinges on out-swinging
doors to return doors to fully closed position.

END OF SECTION 10 2113.13
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SECTION 10 2113.19 - PLASTIC TOILET COMPARTMENTS (BASE BID, ALT 2 & ALT 4)

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Solid-plastic toilet compartments and urinal screens.
B. Related Requirements:

1. Section 092216 "Non-Structural Metal Framing" for blocking.

2. Section 102800 "Toilet, Bath, and Laundry Accessories" for accessories mounted on toilet
compartments.
1.2 COORDINATION

A Coordinate requirements for overhead supports, blocking, reinforcing, and other supports
concealed within wall to ensure that toilet compartments can be supported and installed as
indicated.

1.3 ACTION SUBMITTALS
A. Product Data:

1. Solid-plastic toilet compartments:

a. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for toilet compartments.

B. Shop Drawings:

Include plans, elevations, sections, details, and attachment details.
Show locations of cutouts for compartment-mounted toilet accessories.
Show locations of centerlines of toilet fixtures.

Show locations of floor drains.

Show overhead support or bracing locations.

gD

C. Samples for Verification: Actual sample of finished products for each type of toilet compartment,
hardware, and accessory.

1. Size: Manufacturer's standard size.

14 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For toilet compartments.
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1.5

1.6

A

A

MAINTENANCE MATERIAL SUBMITTALS

Extra Stock Materials: Furnish extra materials to Owner that match products installed and that
are packaged with protective covering for storage and identified with labels describing contents.

Door Hinges: One hinge(s) with associated fasteners.

Latch and Keeper: One latch(es) and keeper(s) with associated fasteners.
Door Bumper: One bumper(s) with associated fasteners.

Door Pull: One door pull(s) with associated fasteners.

Fasteners: 10 fasteners of each size and type.

aorON =

FIELD CONDITIONS

Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and other
construction contiguous with toilet compartments by field measurements, and coordinate before
fabrication.

PART 2 - PRODUCTS

21 SOURCE LIMITATIONS
A. Obtain plastic toilet compartments from single source from single manufacturer.
2.2 PERFORMANCE REQUIREMENTS

A. Fire Performance: Tested in accordance with, and pass the acceptance criteria of, NFPA 286.

B. Structural Performance: Where grab bars are mounted on toilet compartments, design panels to
comply with the following requirements:

1. Panels are able to withstand a concentrated load on grab bar of at least 250 Ibf applied at
any direction and at any point, without deformation of panel.

C. Regulatory Requirements: Comply with applicable provisions in the USDOJ's "2010 ADA
Standards for Accessible Design" and ICC A117.1 for toilet compartments designated as
accessible.

23 SOLID-PLASTIC TOILET COMPARTMENTS: (TP-2)

A. Basis of design: Subject to compliance with requirements, provide as listed in the “Finish
Schedule” or comparable product by one of the following:

1. Scranton.

2. General Partitions Mfg. Corp.
3. ASI Global Partitions.

4. Accurate Partitions

5. Bradley Partitions.

B. Toilet-Enclosure Style: Floor Anchored/Overhead braced.
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1. Toilet Enclosure panel and door size: Provide as shown in the Drawings.
C. Urinal-Screen Style: Wall hung.
1. Screen size: 18 inches wide by 42-48 inches high.

D. Door, Panel, and Pilaster Construction: Solid, high-density polyethylene (HDPE) material, not less
than 1 inch thick, seamless, with eased edges, and with homogenous color throughout thickness

of material.

1. Provide with no-sightline system on both seams/sides of door:

a. Consisting of door and pilaster lapped edges on strike side of door or No Sight Strip.
b. Door and pilaster lapped edges on hinge side of door (unless continuous hinge is
used).

2. Integral Hinges: Configure doors and pilasters to receive integral hinges.

3. Heat-Sink Strip: Manufacturer's continuous, extruded-aluminum or stainless steel strip
fastened to exposed bottom edges of solid-plastic components to hinder malicious
combustion.

4, Color: As listed in the “Interior Finish Schedule” on the Drawings

E. Entrance-Screen Construction: Matching panel construction.
F. Urinal-Screen Construction: Matching panel construction.

G. Pilaster Shoes: Manufacturer's standard design; stainless steel.
H. Pilaster Sleeves (Caps): Manufacturer's standard design; stainless steel.
l. Brackets (Fittings):

1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel U-Brackets
or Double and Single Ear Brackets.

J. Hinge:

1. Full-Height (Continuous) Type: Manufacturer’s standard design; Continuous Stainless
Steel Helix Hinges.

K. Overhead Cross Bracing for Ceiling-Hung Units: As recommended by manufacturer and
fabricated from solid plastic.

L. Color:

1. Refer to “Finish Schedule” for selections.

24 HARDWARE AND ACCESSORIES

A. Door Hardware and Accessories: Manufacturer's operating hardware and accessories. Mount
with through bolts.
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1.

Hinges:

a. Manufacturer's integral hinge for solid-plastic doors, allowing emergency access by
lifting door.

1) Material, Integral Hinge: Nylon gravity cam unit with stainless steel
pins/screws.

2) Integral Hinges - Stealth: Fabricated in mount on inside of the toilet
compartment on the door and pilaster. The door and pilaster is not to have
exposed metal parts on the outside of the toilet compartment. Hinges operate
with field adjustable nylon cams. Cams can be field adjusted to any degree.
The pilaster and doors have to be fabricated to accept the hinge.

3) Manufacturer’s standard paired, self-closing type that can be adjusted to hold
doors open at any angle up to 90 degrees. Set non-ADA stalls at 20 degrees.

Latch and Keeper: Manufacturer's surface-mounted latch unit, designed for emergency
access, and with combination rubber-faced door strike and keeper. Provide units that
comply with regulatory requirements for accessibility at toilet enclosures designated as
accessible.

a. Material: Stainless steel.

Coat Hook: Manufacturer's combination hook and rubber-tipped bumper, sized to prevent
inswinging door from hitting compartment-mounted accessories.

a. Material: Stainless steel.

Door Bumper: Manufacturer's rubber-tipped bumper at outswinging doors.

a. Material: Stainless steel.

Door Pull: Manufacturer's unit at outswinging doors that complies with regulatory

requirements for accessibility. Provide units on both sides of doors at toilet enclosures
designated as accessible.

a. Material: Stainless steel.

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with
antigrip profile and in manufacturer's standard finish.

C. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel,
finished to match items they are securing, with theft-resistant-type heads. Provide sex-type bolts
for through-bolt applications. For concealed anchors, use stainless steel, hot-dip galvanized steel,
or other rust-resistant, protective-coated steel compatible with related materials.

25 MATERIALS

A. Aluminum Castings: ASTM B26/B26M.

B. Aluminum Extrusions: ASTM B221.

C. Stainless Steel Sheet: ASTM A240/A240M or ASTM A666, Type 304, stretcher-leveled standard
of flatness.
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D. Stainless Steel Castings: ASTM A743/A743M.

E. Zamac: ASTM B86, commercial zinc-alloy die castings.

2.6 FABRICATION
A. Fabricate toilet compartment components to sizes indicated. Coordinate requirements and
provide cutouts for through-partition toilet accessories where required for attachment of toilet
accessories.
B. Overhead-Braced Units: Manufacturer's standard corrosion-resistant supports, leveling
mechanism, and anchors at pilasters and walls to suit floor and wall conditions. Provide shoes at
pilasters to conceal supports and leveling mechanism.

C. Urinal-Screen: Manufacturer's standard corrosion-resistant anchoring assemblies at walls, with
leveling adjustment nuts at tops and bottoms of posts.

D. Door Size and Swings: Unless otherwise indicated, provide 24-inch- wide, inswinging doors for

standard toilet enclosures and 36-inch- wide, outswinging doors with a minimum 32-inch- wide,
clear opening for toilet enclosures designated as accessible.

PART 3 - EXECUTION

31 EXAMINATION
A. Examine areas and conditions, with Installer present, for compliance with requirements for
fastening, support, alignment, operating clearances, and other conditions affecting performance
of the Work.

1. Confirm location and adequacy of blocking and supports required for installation.

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

3.2 INSTALLATION

A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight,
level, and plumb. Secure units in position with manufacturer's recommended anchoring devices.

1. Maximum Clearances:
a. Pilasters and Panels or Screens: 1/2 inch.
b. Panels or Screens and Walls: 1 inch.
2. Full-Height (Continuous) Brackets: Secure panels or screens to walls and to pilasters with

full-height brackets.

a. Locate bracket fasteners, so holes for wall anchors occur in masonry or tile joints.
b. Align brackets at pilasters with brackets at walls.
B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters with

anchors penetrating not less than 1-3/4 inches into structural floor unless otherwise indicated in
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manufacturer's written instructions. Secure continuous head rail to each pilaster with no fewer
than two fasteners. Hang doors to align tops of doors with tops of panels and adjust, so tops of
doors are parallel with overhead brace when doors are in closed position.

C. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and
plumb, rigid, and secured to resist lateral impact.
D. Install partitions rigid, straight, plumb, and level manor, with plastic laid out as shown on shop
drawings.
E. Clearance at vertical edges of doors shall be uniform top to bottom and shall not exceed 3/8 inch
(9.5 mm).
F. No evidence of cutting, drilling, and/or patching shall be visible on the finished work.
G. Finished surfaces shall be cleaned after installation and be left free of imperfections.
3.3 ADJUSTING
A. Hardware Adjustment: Adjust and lubricate hardware in accordance with hardware
manufacturer's written instructions for proper operation. Set hinges on inswinging doors to hold
doors open approximately 30 degrees from closed position when unlatched. Set hinges on
outswinging doors to return doors to fully closed position.
END OF SECTION 10 2113.19
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SECTION 10 2800 - TOILET, BATH, AND LAUNDRY ACCESSORIES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Public-use washroom accessories.
2. Childcare Accessories.
B. Owner-Furnished Material: See individual item types in Part 2 for Owner-furnished, Contractor-

installed items.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product indicated. Include the following:
1. Construction details and dimensions.

Anchoring and mounting requirements, including requirements for cutouts in other work
and substrate preparation.

3. Material and finish descriptions.
4. Features that will be included for Project.
5. Manufacturer's warranty.
B. Product Schedule: Indicating types, quantities, sizes, and installation locations by room of each

accessory required.

1. Identify locations using room designations indicated.
2. Identify products using designations indicated.
14 INFORMATIONAL SUBMITTALS

A. Warranty: Sample of special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: For toilet and bath accessories to include in maintenance manuals.

1.6 QUALITY ASSURANCE

A. Source Limitations: For products listed together in the same Part 2 articles, obtain products from
single source from single manufacturer.
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1.7 COORDINATION
A. Coordinate accessory locations with other work to prevent interference with clearances required
for access by people with disabilities, and for proper installation, adjustment, operation, cleaning,
and servicing of accessories.
B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.
1.8 WARRANTY
A. Special Mirror Warranty: Manufacturer's standard form in which manufacturer agrees to replace
mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within

specified warranty period.

1. Warranty Period: 15 years from date of Substantial Completion.

PART 2 - PRODUCTS

21 MATERIALS

A. Stainless Steel: ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless otherwise
indicated.

B. Brass: ASTM B 19, flat products; ASTM B 16/B 16M, rods, shapes, forgings, and flat products
with finished edges; or ASTM B 30, castings.

C. Steel Sheet: ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 0.036-inch
minimum nominal thickness.

D. Galvanized-Steel Sheet: ASTM A 653/A 653M, with G60 hot-dip zinc coating.
E. Galvanized-Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication.

F. Fasteners: Screws, bolts, and other devices of same material as accessory unit and tamper-and-
theft resistant where exposed, and of galvanized steel where concealed.

G. Chrome Plating: ASTM B 456, Service Condition Number SC 2 (moderate service).
H. Mirrors: ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.

l. ABS Plastic: Acrylonitrile-butadiene-styrene resin formulation.

2.2 PUBLIC-USE WASHROOM ACCESSORIES

A. Basis-of-Design Product: Subject to compliance with requirements, provide basis-of-design
product indicated for each item type or comparable product by one of the following:

1. American Specialties, Inc.
2. Bobrick Washroom Equipment, Inc.
3. Bradley Corporation.
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B. Toilet Tissue (Roll) Dispenser (TTP):

1. Owner furnished and Contractor installed.
C. Paper Towel Dispenser (PTD):

1. Owner furnished and Contractor installed.
D. Electric Hand Dryer (HD):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Excel ThinAir
Hand Dryer Model TA-SB-H (Stainless) or equal product by one of the following:

a. Excel.
b. Dyson.

E. Liquid-Soap Dispenser (SD):
1. Owner furnished and Contractor installed.
F. Grab Bar (GB-1, GB-2, GG-3, GB-4):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick; B-
6806 or equal product by one of the following:

a. American Specialties, Inc.
b. Bradley Corporation.

Mounting: Flanges with concealed fasteners.
Material: Stainless steel, 0.05 inch thick.

@n

a. Finish: Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area.

4. Outside Diameter: 1-1/2 inches.
5. GB-1 Configurations and Lengths:

a. Back Wall: 36 inches long behind accessible toilets (GB-1)

b. Side Wall: 42 inches long to side of accessible toilets (GB-2)

C. Vertical: Provide 18-inch vertical bar, above and to front of 42 inch grab bar at side
of accessible toilets (GB-3)

d. Ambulatory Stall: 54 inches long, both sides of toilet (GB-4)
e. Shower grab bars: Refer to Spec Section 10 2116.15.

G. Sanitary Napkin Vendor (SNV):

1. Owner furnished and Contractor installed.
H. Sanitary-Napkin Disposal Unit (SND):

1. Owner furnished and Contractor installed.
l. Mirror Unit (MR):

1. Basis-of-Design Product: Subject to compliance with requirements, provide Bobrick B-290
Series; B-2908 or equal products by one of the following:
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23

a. American Specialties, Inc.
b. Bradley Corporation.

2. Frame: Stainless-steel channel, in No. 4 satin finish.
a. Corners: Manufacturer's standard, mitered.
3. Glazing: Polished tempered glass mirror.
4. Hangers: Produce rigid, tamper- and theft-resistant installation, using method indicated
below.
a. One-piece, galvanized-steel, wall-hanger device with spring-action locking
mechanism to hold mirror unit in position with no exposed screws or bolts.
b. Wall bracket of galvanized steel, equipped with concealed locking devices requiring
a special tool to remove.
C. Mounting Height: 40 inches to bottom when over sink; 35 inches to bottom when not
over sink.
5. Concourse Restrooms: Size: 18 inches wide by 36 inches tall unless otherwise noted in

the drawings.
Robe Hook (RH):

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

a. ASI-American Specialties, Inc.

b. Bobrick Washroom Equipment, Inc.

C. Bradley Corporation.
2. Description: Double -prong unit.
3. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin).
CHILDCARE ACCESSORIES

Source Limitations: Obtain each type of childcare accessory from single source from single
manufacturer.

Baby-Changing Station (BCS):

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ASI-American Specialties, Inc.
b. Gamco Commercial Restroom Accessories; Bobrick Washroom Equipment, Inc.
C. Koala Kare Products; Bobrick Washroom Equipment, Inc.
2. Basis-of-Design Product: Koala Kare: KB310-SSWM Series
3. Description: Horizontal unit that opens by folding down from stored position and with child-
protection strap.
a. Engineered to support minimum of 250-Ib static load when opened.
CP241935 Memorial Stadium Facilities - 102800 -4 of 5 TOILET, BATH, AND LAUNDRY
Concourse Restroom & Concession Stand ACCESORIES

Upgrades



4. Mounting: Surface mounted, with unit projecting not more than 4 inches from wall when
closed.
5. Operation: By pneumatic shock-absorbing mechanism.
6. Material and Finish: Stainless steel, ASTM A480/A480M No. 4 finish (satin), with
replaceable insulated polystyrene tray liner and rounded plastic corners.
7. Liner Dispenser: Provide built-in dispenser for disposable sanitary liners.
24 FABRICATION
A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang doors and
access panels with full-length, continuous hinges. Equip units for concealed anchorage and with
corrosion-resistant backing plates.
B. Keys: Provide universal keys for internal access to accessories for servicing and resupplying.
Provide minimum of six keys to Owner's representative.

PART 3 - EXECUTION

31 INSTALLATION
A. Install accessories according to manufacturers' written instructions, using fasteners appropriate
to substrate indicated and recommended by unit manufacturer. Install units level, plumb, and
firmly anchored in locations and at heights indicated.
B. Grab Bars: Install to withstand a downward load of at least 250 Ibf, when tested according to
ASTM F 446.
3.2 ADJUSTING AND CLEANING
A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective items.

B. Remove temporary labels and protective coatings.

C. Clean and polish exposed surfaces according to manufacturer's written recommendations.

END OF SECTION 10 2800
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SECTION 12 3616 - METAL COUNTERTOPS

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1. Stainless steel material countertops.
2. Stainless steel material backsplashes.
3. Stainless steel material end splashes.
B. Related Requirements:
1. Section 22 4100 "Residential Plumbing Fixtures" for non-integral sinks and plumbing
fittings.
1.2 ACTION SUBMITTALS

A. Product Data: For countertop materials.

B. Shop Drawings: For countertops. Show materials, finishes, edge and backsplash profiles,
methods of joining, and cutouts for plumbing fixtures.

1. Show locations and details of joints.
2. Show direction of directional pattern, if any.

C. Samples for Verification: For the following products:

1. Countertop material, 6 inches square.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For fabricator.

14 CLOSEOUT SUBMITTALS
A Maintenance Data: For Stainless steel material countertops to include in maintenance manuals.
Include Product Data for care products used or recommended by Installer and names, addresses,
and telephone numbers of local sources for products.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications: Shop that employs skilled workers who custom-fabricate countertops
similar to that required for this Project, and whose products have a record of successful in-service

performance.
B. Installer Qualifications: Fabricator of countertops.
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1.6

A

1.7

A

FIELD CONDITIONS

Field Measurements: Verify dimensions of countertops by field measurements after base
cabinets are installed but before countertop fabrication is complete.

COORDINATION

Coordinate locations of utilities that will penetrate countertops or backsplashes.

PART 2 - PRODUCTS

21 STAINLESS STEEL COUNTERTOP MATERIALS: (ST-1)
A. STAINLESS STEEL COUNTERTOP MATERIALS: (ST-1)
1. All stainless steel tops shall have all corners welded also all seams.
2. Welded seams shall be ground smooth and polished to match the adjacent surfaces.
3 The edges, unless otherwise specified in itemized specifications, shall have a 1-1/2”
straight turn down with 72" return on 20 degree angle.
4. End apertures to be closed.
5. All exposed leading corners shall be bull-nosed. Underside of worktop shall be galvanized
iron (galvalume underbracing).
6. Deeper countertops at soda fountains to have stainless steel channel underbracing, end
apertures of channel bracing shall be closed and Pipe stand stainless steel legs.
7. Where angle iron required, shall be 1-1/2” x 2” H.R., welded, extending around outer
perimeter and 2’-0” on centers.
8. Underbracing to be stud bolted to underside of top and secured with stainless steel acorn
nuts. Provide threadlocker on nuts to insure that they remain secured. Provide Schnee
Butyl sound deadening between top and underbracing.
9. Underside of top shall be given a smooth coating of sound deadening mastic painted
aluminum.
B. BASE CABINETS

1. All cabinet type bodies shall be constructed of 18-gauge stainless steel.

2. Where entirely concealed from view, 18-gauge galvanized steel shall be used. Interior
walls shall be galvanized where enclosed by doors, but of stainless steel where open
to shelves. Vertical mullions shall be closed flush on the inner side.

C. FIELD JOINTS

1. All field joints in both tops and cabinet bases shall be completely welded on the job
and ground smooth and polished to match original finish. Tack welding will not be ac-
cepted.

D. SERVICE PIPE CHASES

1. Cabinet bases are to be constructed with adequate pipe chases provided in the equip-
ment prior to delivery to the jobsite. If necessary to provide overlooked pipe chases in
equipment delivered to the jobsite, they are to be provided by the Foodservice Equip-
ment Sub-Contractor and are to be adequately finished to the complete satisfaction of
the Owner.

E. SHELVES

1. All interior shelves and cabinet bases or counters shall be constructed of 18-gauge
stainless steel, or of gauges specified in itemized specifications.

2. Under shelves for pipe base tables shall be constructed of 18-gauge stainless steel
and are to have outside edges turned down 1-1/2” with 1/2” toe in edge.
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3. Shelves for both cabinet bases and pipe base tables are to be rigidly braced.
4. All stainless steel under shelves on open pipe leg tables shall be coved up 2” on the
rear when the tables are up against a wall

2.2 FABRICATION

A. Fabricate countertops according to stainless steel material manufacturer's written instructions and
to the AWI/AWMAC/WI's "Architectural Woodwork Standards."

1. Grade: Premium.
B. Countertops:
1. 1-1/2-inch- thick.

C. Fabricate tops with shop-applied edges unless otherwise indicated. Comply with stainless steel
material manufacturer's written instructions for adhesives, sealers, fabrication, and finishing.

23 INSTALLATION MATERIALS
A. Metal Support Brackets (B-1):

1. Rakks (B-1):
a. EH-1818(18"x18") for counters up to 24” deep
b. Finish: As indicated in the Interior Finish Key in drawings.
C. Spacing: maximum 32” center to center. As recommended by manufacturer.

B. PIPE STANDS AND OPEN BASE TABLES

1. All pipe stands shall be constructed of 1-5/8” O.D. 16 gauge stainless steel tubing with all
pipe joints fully welded, ground smooth and polished.

Assembly of pipe stands by use of threaded or slip joint fittings will not be accepted.
Tables over 6’-0” in length shall have legs spaced not over 5-0” apart.

Top of each leg shall be fitted with fully closed stainless steel gusset.

Gusset shall be welded to the channel under bracing or table top as required.

Each legs shall be fitted with a 1-3/4” polished, stainless steel adjustable foot unless
otherwise specified.

L N

C. Adhesive: Product recommended by material manufacturer.
D. Sealant for Countertops: Comply with applicable requirements in Section 07 9200 "Joint
Sealants."

PART 3 - EXECUTION

31 EXAMINATION

A. Examine substrates to receive stainless steel material countertops and conditions under which
countertops will be installed, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of countertops.
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3.2

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install countertops level to a tolerance of 1/8 inch in 8 feet, 1/4 inch maximum. Do not exceed
1/64-inch difference between planes of adjacent units.

Fasten sub tops to cabinets or wall bracket.
Secure countertops to subtops with adhesive according to stainless steel material manufacturer's
written instructions. Align adjacent surfaces and, using adhesive in color to match countertop,

form seams to comply with manufacturer's written instructions.

Bond joints with adhesive and draw tight as countertops are set. Mask areas of countertops
adjacent to joints to prevent adhesive smears.

1. Clamp units to temporary bracing, supports, or each other to ensure that countertops are
properly aligned and joints are of specified width.

Install backsplashes and end splashes by adhering to wall and countertops with adhesive. Mask
areas of countertops and splashes adjacent to joints to prevent adhesive smears.

Complete cutouts not finished in shop. Mask areas of countertops adjacent to cutouts to prevent

damage while cutting. Make cutouts to accurately fit items to be installed, and at right angles to
finished surfaces unless beveling is required for clearance. Ease edges slightly to prevent

snipping.

Apply sealant to gaps at walls; comply with Section 07 9200 "Joint Sealants."

END OF SECTION 12 3616
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SECTION 22 0518 - ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Escutcheons.
2. Floor plates.

1.2 ACTION SUBMITTALS

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

PART 2 - PRODUCTS

21 ESCUTCHEONS
A. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

2.2 FLOOR PLATES

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

PART 3 - EXECUTION

31 INSTALLATION
A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD

that completely covers opening.
1. Escutcheons for New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.

b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated
finish.
c. Insulated Piping: One-piece, stamped-steel type.
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Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-
brass type with polished, chrome-plated finish.

e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass
type with polished, chrome-plated finish.
f. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
g. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.
C. Install floor plates for piping penetrations of equipment-room floors.
D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD

that completely covers opening.

1. New Piping: One-piece, floor-plate type.

3.2 FIELD QUALITY CONTROL

A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 22 0518
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SECTION 22 0523.12 - BALL VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

A

1.2

A

SUMMARY
Section Includes:

1. Brass ball valves.

ACTION SUBMITTALS
Product Data: For each type of valve.

1. Certification that products comply with NSF 61 Annex G and NSF 372.

PART 2 - PRODUCTS

21

GENERAL REQUIREMENTS FOR VALVES

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance:

1. ASME B1.20.1 for threads for threaded end valves.
2. ASME B16.18 for solder-joint connections.

3. ASME B31.9 for building services piping valves.

NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-water service.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.
Valve Actuator Types:

1. Gear Actuator: For quarter-turn valves NPS 4 and larger.
2. Handlever: For quarter-turn valves smaller than NPS 4.

Valves in Insulated Piping:

1. Include 2-inch stem extensions.
Extended operating handles of nonthermal-conductive material and protective sleeves
that allow operation of valves without breaking vapor seals or disturbing insulation.

3. Memory stops that are fully adjustable after insulation is applied.
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2.2 BRASS BALL VALVES

A. Two-Piece, Brass Ball Valves with Full Port and Brass Trim:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Legend Valve & Fitting, Inc.
b. NIBCO INC.
C. Red-White Valve Corporation.

2. Description:

Standard: MSS SP-110.

CWP Rating: 600 psig.

Body Design: Two piece.
Body Material: Forged brass.
Ends: Threaded and soldered.
Seats: PTFE.

Stem: Brass.

Ball: Chrome-plated brass.
Port: Full.

TTQm0 00T

PART 3 - EXECUTION

31 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valves in horizontal piping with stem at or above center of pipe.
D. Install valves in position to allow full stem movement.
3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP

ratings may be substituted.
B. Select valves with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-
end option is indicated in valve schedules below.
3.3 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Pipe NPS 2 and Smaller:
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1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded

ends.
2. Two-piece, brass ball valves with full port and brass trim.
END OF SECTION 22 0523.12
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SECTION 22 0529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Pipe positioning systems.
Equipment supports.

ook wdd =

1.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of

supported equipment and connected systems and components.

1.3 ACTION SUBMITTALS

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

1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.5 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.
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PART 2 - PRODUCTS

21 METAL PIPE HANGERS AND SUPPORTS
A. Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4, Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
B. Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.
2.2 THERMAL-HANGER SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with
125-psig minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: ASTM C 591, Type VI, Grade 1 polyisocyanurate with
125-psig minimum compressive strength.

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

2.3 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

2.4 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
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2.5

A.

2.6

A

B.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

31 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

C. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

D. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

G. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

H. Install lateral bracing with pipe hangers and supports to prevent swaying.

l. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
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3.2

larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
C. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.
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3.3

34

3.5

3.6

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.
Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and attachments for general service applications.
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F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
G. Use padded hangers for piping that is subject to scratching.
H. Use thermal-hanger shield inserts for insulated piping and tubing.

l. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes
NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.
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8.
9.

C-Clamps (MSS Type 23): For structural shapes.
Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.
N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping

system Sections, install the following types:

1.

2.

3.

Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

0. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

P. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.

END OF SECTION 22 0529
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PART 1 -

SECTION 23 0532 - HEAT TRACING FOR PLUMBING PIPING

GENERAL

1.1 SUMMARY

A.

Section includes heat tracing for freeze prevention of Plumbing piping with self-regulating,
parallel-resistance, electric heating cables:

1.2 ACTION SUBMITTALS

A.

Product Data: For each type of product.

1.3 WARRANTY

A.

PART 2 -

Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in
materials or workmanship within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.

PRODUCTS

21 SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES

A. Standard: IEEE 515.1.

B. Heating Element: Pair of parallel No. 16 AWG, tinned, stranded copper bus wires embedded in
crosslinked conductive polymer core, which varies heat output in response to temperature along
its length.

C. Electrical Insulating Jacket: Flame-retardant polyolefin.

D. Grounding Cover: Copper braid.

E. Cable Cover: Tinned-copper braid.

F. Terminate with waterproof, factory-assembled, nonheating leads with connectors at one end,
and seal the opposite end watertight. Cable is to be capable of crossing over itself once without
overheating.

G. Maximum Operating Temperature (Power On): 150 deg F.

H. Maximum Exposure Temperature (Power Off): 185 deg F.

I. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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2.2 CONTROLS

A. Pipe-Mounted Thermostats for Freeze Protection:

1.
2.

3.

4.

Remote bulb temperature-control unit with adjustable range from 30 to 50 deg F.

Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

Remote temperature-sensing bulb on capillary, resistance temperature device, or thermistor
for directly sensing ambient air or pipe-wall temperature.

Corrosion-resistant, waterproof control enclosure.

B. Control Panel:

1.

Automatic control with manual on, automatic, and standby/reset switch.

2. Remote temperature sensors sense outside air temperature; programmable to energize the

w

No ok

cable when temperature falls below 34 to 44 deg F.

Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for controls and
precipitation and temperature sensors.

Minimum 30 A contactor to energize cable or close other contactors.

Ground-fault protection.

Single-point control of heat tracing for freeze protection.

Provide communication ports with contacts, RS485, or Ethernet interface for remote
monitoring and alarm by central HVAC-control system. Coordinate type of connection ports
with Section 23 0900 "JCI Control Systems (MU)."

2.3 ACCESSORIES

A. Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in
writing by manufacturer.

B. Warning Labels: See Section 22 0553 "ldentification for Plumbing Piping and Equipment."

C. Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and with
pressure-sensitive, permanent, waterproof, self-adhesive back.

1.

2.

Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: 3/4 inch
minimum.
Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1-1/2 inches
minimum.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install electric heating cable at locations indicated and in accordance with NFPA 70.

B. Install electric heating cable across expansion, construction, and control joints in accordance
with manufacturer's written instructions; use cable-protection conduit and slack cable to allow
movement without damage to cable.

C. Install electric heating cables after piping has been tested and before insulation is installed.
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D. Install electric heating cables in accordance with IEEE 515.1.

E. Install insulation over piping with electric cables in accordance with Section 22 0719 "Plumbing
Piping Insulation."

F. Install warning tape on piping insulation where piping is equipped with electric heating cables.

G. Set field-adjustable switches and circuit-breaker trip ranges.

H. Install temperature-control units in an accessible location and in accordance with
manufacturer's written instructions. Locate sensing bulbs to sense outside air temperature in a
location where it will not be affected by direct sunlight or other heat sources.

I. Install control panels and distribution panels where indicated and in accordance with
manufacturer's written instructions.

J. Install outside air and pipe temperature sensors.

3.2 ELECTRICAL CONNECTIONS

A. Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical
Systems."

B. Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables."

C. Connect temperature-control unit to interrupt power supply to electric heating cable when
outside air is above set point.

D. Connect remote electronic temperature sensors.

3.3 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Perform tests after cable installation but before application of coverings, such as insulation,
wall or ceiling construction, or concrete.

2. Test cables for electrical continuity and insulation integrity before energizing.

3. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

B. Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.

C. Cables will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports.

3.4 PROTECTION

A. Protect installed heating cables, including nonheating leads, from damage.
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B. Remove and replace damaged heat-tracing cables.

END OF SECTION 23 0532
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SECTION 22 0553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.
2.
3.

Equipment labels.
Warning signs and labels.
Pipe labels.

1.2 ACTION SUBMITTALS

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

PART 2 - PRODUCTS

21 EQUIPMENT LABELS

A. Plastic Labels for Equipment:

1.

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

a. Brady Corporation.
b. Brimar Industries, Inc.
C. Seton Identification Products.

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.

3. Letter Color: White.

4. Background Color: Black.

5. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

6. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

7. Minimum Letter Size: 3/4 inch for name of units if viewing distance is less than 24 inches,
3/4 inch for viewing distances up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-quarters the
size of principal lettering.

8. Fasteners: Stainless-steel rivets or self-tapping screws.

9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number.

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond
paper. Tabulate equipment identification number, and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number
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2.2

23

and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.
WARNING SIGNS AND LABELS

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

1. Brady Corporation.
2. Brimar Industries, Inc.
3. Seton Identification Products.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick, and having predrilled holes for attachment hardware.

Letter Color: White.
Background Color: Red.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 3/4 inch for name of units if viewing distance is less than 24 inches, %
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal
lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information plus emergency noatification instructions.

PIPE LABELS

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

1. Brady Corporation.
2. Brimar Industries, Inc.
3. Seton Identification Products.

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

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe
and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
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E. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow
direction.

1.

2.

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.

Lettering Size: At least 3/4 inch for viewing distances up to 72 inches and proportionately
larger lettering for greater viewing distances.

PART 3 - EXECUTION

31 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.2 PIPE LABEL INSTALLATION

A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels,
and plenums; and exterior exposed locations as follows:

1.

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

At access doors, manholes, and similar access points that permit view of concealed
piping.

Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B. Pipe Label Color Schedule:

1.

Domestic Water Piping

a. Background: Blue
b. Letter Colors: White.

2. Sanitary Waste and Vent Piping:
a. Background Color: Black
b. Letter Color: White.
3. Natural Gas Piping
a. Background Color: Yellow
b. Letter Color: Black
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END OF SECTION 22 0553
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SECTION 22 0719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A.

14

A.

SUMMARY
Section includes insulating the following plumbing piping services:

Domestic cold-water piping.

Domestic hot-water piping.

Exposed sanitary drains

Exposed combustion flue piping for water heaters.

Supplies and drains for handicap-accessible lavatories and sinks.

abhwbh =

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

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

Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.

PART 2 - PRODUCTS

21 INSULATION MATERIALS
A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials shall be applied.
B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
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Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable

according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Aeroflex USA.
b. Armacell LLC.
C. K-Flex USA.
2.2 ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.
B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class .

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Aeroflex USA.
b. Armacell LLC.
C. K-Flex USA.
2.3 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.
B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Knauf Insulation.
C. Vimasco Corporation.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.
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4.

Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Knauf Insulation.
C. Vimasco Corporation.

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: 60 percent by volume and 66 percent by weight.

5. Color: White.

2.4 SEALANTS
25 SECUREMENTS
A. Wire: 0.062-inch soft-annealed, stainless steel.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. C & F Wire.
2.6 PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers:

1.

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

a. Just Manufacturing.
b. Plumberex Specialty Products, Inc.
C. Truebro.

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water
supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA)
requirements.
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PART 3 - EXECUTION

31 PREPARATION

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

B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements
for heat tracing that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

3.2 GENERAL INSTALLATION REQUIREMENTS

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

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

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

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

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

l. Install insulation with least number of joints practical.

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

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

For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

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

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

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

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

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

0. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.

3. Nameplates and data plates.

4, Cleanouts.

3.3 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

3.4 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

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

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

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

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

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

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.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except
divide the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied in
two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1.

Install 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.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.
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3.6

3.7

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.
2. When preformed valve covers are not available, install cut sections of pipe and sheet

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

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

FINISHES

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection
of the completed Work.

Do not field paint aluminum or stainless-steel jackets.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General"
Article.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
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3.8 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.9 INDOOR PIPING INSULATION SCHEDULE
A. Domestic Cold: Insulation shall be the following:

1. Flexible Elastomeric:

a. Pipe less than 1.5” shall be 0.5 inch thick.
b. Pipe 1.5” and larger shall be 1 inch thick.

B. Domestic Hot, and Recirculated Hot Water: Insulation shall be the following:

a. Pipe less than 1.5” shall be 1 thick.
b. Pipe 1.5” and larger shall be 1.5 inch thick.

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities: Insulation shall be the following:

1. Flexible Elastomeric: 3/4 inch thick.
D. Exposed combustion flue piping greater than 2’-0” in length serving water heaters

1. Flexible Elastomeric: 1 inch thick.

END OF SECTION 22 0719
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SECTION 22 1116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A.

B.

SUMMARY
Section Includes:

Copper tube and fittings.
Piping joining materials.
Transition fittings.
Dielectric fittings.

PON=

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.

INFORMATIONAL SUBMITTALS
System purging and disinfecting activities report.

Field quality-control reports.

PART 2 - PRODUCTS

21 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic
piping components shall be marked with "NSF-pw."
C. Comply with NSF 372 for low lead.
2.2 COPPER TUBE AND FITTINGS
A. Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.
B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
D. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
E. Copper Unions:
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MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.
Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

i

23 PIPING JOINING MATERIALS
A. Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and
asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys.

D. Flux: ASTM B 813, water flushable.

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing unless otherwise indicated.

F. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping
system manufacturer unless otherwise indicated.

2.4 TRANSITION FITTINGS

A. General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.

3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.
25 DIELECTRIC FITTINGS
A. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.
B. Dielectric Nipples (Waterways):

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Elster Perfection Corporation.
b. Sioux Chief Manufacturing Company, Inc.
C. Victaulic Company.

2. Standard: IAPMO PS 66.
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Electroplated steel nipple complying with ASTM F 1545.
Pressure Rating and Temperature: 300 psig at 225 deg F.
End Connections: Male threaded or grooved.

Lining: Inert and noncorrosive, propylene.

ook w

PART 3 - EXECUTION

31 EARTHWORK

A. Comply with requirements in Section 31 2000 "Earth Moving" for excavating, trenching, and
backfilling.

3.2 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install shutoff valve immediately upstream of each dielectric fitting.

D. Install domestic water piping level without pitch and plumb.

E. Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

F. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

H. Install piping to permit valve servicing.

l. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

J. Install piping free of sags and bends.

K. Install fittings for changes in direction and branch connections.

L. Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

M. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 22 0518 "Escutcheons for Plumbing Piping."
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3.3

34

3.5

3.6

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

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join
copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal
transition fittings.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 4 and Smaller: Use dielectric nipples.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for pipe hanger, support products, and installation in Section 22 0529
"Hangers and Supports for Plumbing Piping and Equipment.”

1. Vertical Piping: MSS Type 8 or 42, clamps.
Individual, Straight, Horizontal Piping Runs:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

Support vertical piping and tubing at base and at each floor.
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3.7

3.8

3.9

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

NPS 3 to NPS 5: 10 feet with 1/2-inch rod.

NPS 6: 10 feet with 5/8-inch rod.

NPS 8: 10 feet with 3/4-inch rod.

Nooabkwdd=

Install supports for vertical copper tubing every 10 feet.

Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's
written instructions.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.

3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 and larger.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 22 0553 "ldentification for Plumbing Piping and Equipment.”

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Piping Inspections:
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Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

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.

Piping Tests:

e.

f.

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 subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow it to stand for four hours. Leaks and loss in test pressure
constitute defects that must be repaired.

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.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.10 ADJUSTING

A. Perform the following adjustments before operation:

PN

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a.

b.

Manually adjust ball-type balancing valves in hot-water-circulation return piping to
provide hot-water flow in each branch.
Adjust calibrated balancing valves to flows indicated.

Remove plugs used during testing of piping and for temporary sealing of piping during
installation.
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6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.
3.1 CLEANING
A. Clean and disinfect potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging 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.
C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.
B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.
3.12 PIPING SCHEDULE
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.
D. Aboveground domestic water piping,, shall be the following:
1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; and
soldered joints.
END OF SECTION 22 1116
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SECTION 22 1119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A.

14

A.

SUMMARY
Section Includes:

1. Temperature-actuated, water mixing valves.
2. Water-hammer arresters.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
A. Potable-water piping and components shall comply with NSF 61 Annex G.
2.2 PERFORMANCE REQUIREMENTS
A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise
indicated.
23 TEMPERATURE-ACTUATED, WATER MIXING VALVES
A. Water-Temperature Limiting Devices:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Cash Acme, A Division of Reliance Worldwide Corporation.
b. WATTS.
C. Zurn Industries, LLC.
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A.

d. Caleffi

Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Thermostatically controlled, water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Connections: Threaded inlets and outlet.

Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-
control handle.

Tempered-Water Setting: 110 deg F.

9. Valve Finish: Rough bronze.

Nooabkowd

WATER-HAMMER ARRESTERS

Water-Hammer Arresters:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. WATTS.
C. Zurn Industries, LLC.

2. Standard: ASSE 1010 or PDI-WH 201.
3. Type: Copper tube with piston.
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

PART 3 - EXECUTION

31 INSTALLATION
A. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets
and with shutoff valve on outlet.
B. Install water-hammer arresters in water piping according to PDI-WH 201.
3.2 CONNECTIONS
A. Comply with requirements for ground equipment in Section 26 0526 "Grounding and Bonding
for Electrical Systems."
B. Fire-retardant-treated-wood blocking is specified in Section 26 0519 "Low-Voltage Electrical
Power Conductors and Cables" for electrical connections.
3.3 ADJUSTING
A. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.
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END OF SECTION 22 1119
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SECTION 22 1316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A.

14

A.

SUMMARY

Section Includes:

1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

FIELD CONDITIONS

Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to
provide temporary service according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of sanitary
waste service.

2. Do not proceed with interruption of sanitary waste service without Owner's written
permission.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Components and installation shall be capable of withstanding the following minimum working
pressure unless otherwise indicated:
1. Soil, Waste, and Vent Piping: 10-foot head of water.
2.2 PIPING MATERIALS
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
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COPPER TUBE AND FITTINGS

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-
joint fittings.

C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.

D. Soft Copper Tube: ASTM B 88, Type L, water tube, annealed temper.

E. Copper Pressure Fittings:
1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper,

solder-joint fittings. Furnish wrought-copper fittings if indicated.
F. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.
2.4 PVC PIPE AND FITTINGS

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic
piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping
and "NSF-sewer" for plastic sewer piping.

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.

D. Adhesive Primer: ASTM F 656.

E. Solvent Cement: ASTM D 2564.

25 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

2. Unshielded, Nonpressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Dallas Specialty & Mfg. Co.
2) Fernco Inc.
3) Mission Rubber Company, LLC; a division of MCP Industries.

b. Standard: ASTM C 1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear
ring and corrosion-resistant-metal tension band and tightening mechanism on each
end.
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B.

End Connections: Same size as and compatible with pipes to be joined.
Sleeve Materials:

1) For Cast-lron Soil Pipes: ASTM C 564, rubber.

2) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.

3) For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

Dielectric Fittings:

1. Dielectric Unions:

a.

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

1) Watts; a Watts Water Technologies company.
2) Wilkins.
3) Zurn Industries, LLC.

Description:
1) Standard: ASSE 1079.

2) Pressure Rating: 125 psig minimum at 180 deg F.
3) End Connections: Solder-joint copper alloy and threaded ferrous.

2. Dielectric-Flange Insulating Kits:

a.

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

1) Advance Products & Systems, Inc.
2) Calpico, Inc.
3) Pipeline Seal and Insulator, Inc.

Description:

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig.

Gasket: Neoprene or phenolic.

Bolt Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

URSC

PART 3 - EXECUTION

31 EARTH MOVING
A. Comply with requirements for excavating, trenching, and backfilling specified in Section 31 2000
"Earth Moving."
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3.2

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems.

1. Indicated locations and arrangements were used to size pipe and calculate friction loss,
expansion, pump sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on coordination
drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

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.

Install piping to allow application of insulation.

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends.

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in
direction of flow is from horizontal to vertical.
2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to

back or side by side with common drain pipe.

a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.

4, Use proper size of standard increasers and reducers if pipes of different sizes are
connected.
a. Reducing size of waste piping in direction of flow is prohibited.

Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place
hub ends of piping upstream.

2. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements.

3. Maintain swab in piping and pull past each joint as completed.

Install soil and waste and vent piping at the following minimum slopes unless otherwise
indicated:
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1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.
M. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
N. Install aboveground PVC piping according to ASTM D 2665.

0. Install underground PVC piping according to ASTM D 2321.

P. Install engineered soil and waste and vent piping systems as follows:
1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
2. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

Q. Plumbing Specialties:
1. Install backwater valves in sanitary waster gravity-flow piping.

a. Comply with requirements for backwater valves specified in Section 22 1319
"Sanitary Waste Piping Specialties."

2. Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary waste gravity-flow piping.

a. Install cleanout fitting with closure plug inside the building in sanitary drainage
force-main piping.
b. Comply with requirements for cleanouts specified in Section 22 1319 "Sanitary

Waste Piping Specialties."
3. Install drains in sanitary waste gravity-flow piping.

a. Comply with requirements for drains specified in Section 22 1319 "Sanitary Waste
Piping Specialties."

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

S. Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 22 0517 "Sleeves and Sleeve
Seals for Plumbing Piping."

T. Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 22 0517 "Sleeves and
Sleeve Seals for Plumbing Piping."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 22 0518 "Escutcheons for
Plumbing Piping."
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3.3

34

3.5

JOINT CONSTRUCTION

Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings according to the following:

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

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

SPECIALTY PIPE FITTING INSTALLATION

Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, nonpressure transition couplings.

Dielectric Fittings:

1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

3. Dielectric Fittings for NPS 2-1/2 and Larger: Use dielectric flange kits.

VALVE INSTALLATION

Comply with requirements in Section 22 0523.12 "Ball Valves for Plumbing Piping,"
Section 22 0523.13 "Butterfly Valves for Plumbing Piping," Section 22 0523.14 "Check Valves
for Plumbing Piping," and Section 22 0523.15 "Gate Valves for Plumbing Piping" for general-
duty valve installation requirements.

Shutoff Valves:

1. Install gate or full-port ball valve for piping NPS 2 and smaller.
2. Install gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage
pump discharge.

Backwater Valves: Install backwater valves in piping subject to backflow.

1. Horizontal Piping: Horizontal backwater valves. Use normally closed type unless
otherwise indicated.

2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.

3. Install backwater valves in accessible locations.

4. Comply with requirements for backwater valve specified in Section 22 1319 "Sanitary

Waste Piping Specialties."
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3.6

HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Section 22 0548 "Vibration
and Seismic Controls for Plumbing Piping and Equipment.”
B. Comply with requirements for pipe hanger and support devices and installation specified in
Section 22 0529 "Hangers and Supports for Plumbing Piping and Equipment.”
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
6. Install individual, straight, horizontal piping runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
8. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
F. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1. NPS 1-1/4: 72 inches with 3/8-inch rod.
2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
3. NPS 2-1/2: 108 inches with 1/2-inch rod.
4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.
5. NPS 6: 10 feet with 5/8-inch rod.
6. NPS 8: 10 feet with 3/4-inch rod.
G. Install supports for vertical copper tubing every 10 feet.
H. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
2. NPS 3: 48 inches with 1/2-inch rod.
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.
l. Install supports for vertical PVC piping every 48 inches.
J. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written
instructions.
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3.7

3.8

3.9

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required
by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller
than required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.

5. Install horizontal backwater valves.

6. Comply with requirements for backwater valves, cleanouts, and drains specified in
Section 22 1319 "Sanitary Waste Piping Specialties."

7. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final

connection to each piece of equipment.

IDENTIFICATION

Identify exposed sanitary waste and vent piping.

Comply with requirements for identification specified in Section 22 0553 "ldentification for
Plumbing Piping and Equipment."

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.
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Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or,
in absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired.
a. If testing is performed in segments, submit separate report for each test, complete
with diagram of portion of piping tested.
2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent
piping until it has been tested and approved.
a. Expose work that was covered or concealed before it was tested.
3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside
leaders on completion of roughing-in.
a. Close openings in piping system and fill with water to point of overflow, but not less
than 10-foot head of water.
b. From 15 minutes before inspection starts to completion of inspection, water level
must not drop.
C. Inspect joints for leaks.
4, Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight.
a. Plug vent-stack openings on roof and building drains where they leave building.
Introduce air into piping system equal to pressure of 1-inch wg.
b. Use U-tube or manometer inserted in trap of water closet to measure this
pressure.
C. Air pressure must remain constant without introducing additional air throughout
period of inspection.
d. Inspect plumbing fixture connections for gas and water leaks.
5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.
3.10 CLEANING AND PROTECTION
A. Clean interior of piping. Remove dirt and debris as work progresses.
B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging
with dirt and debris and to prevent damage from traffic and construction work.
C. Place plugs in ends of uncompleted piping at end of day and when work stops.
D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based
latex paint.
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E. Repair damage to adjacent materials caused by waste and vent piping installation.
3.11 PIPING SCHEDULE
A. Aboveground, soil, waste, and vent piping not in HVAC plenums shall be any of the following:

1. Copper Type DWV tube, copper drainage fittings, and soldered joints.

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

3. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

B. Aboveground, soil, waste, and vent piping in HVAC plenums shall be any of the following:

1. Copper Type DWV tube, copper drainage fittings, and soldered joints.

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. PVC in plenums
shall be wrapped with fiberglass insulation with all-service jacket listed for such use, with
flame spread rating of 25 or less and smoke developed rating of 50 or less in accordance
with ASTM E84.

3. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

C. Underground, soil, waste, and vent piping shall be any of the following:
1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
2. Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.
END OF SECTION 22 1316
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SECTION 22 1319 - SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Cleanouts.
1.2 DEFINITIONS

A. ABS: Acrylonitrile-butadiene-styrene.

B. PVC: Polyvinyl chloride.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

14 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

21 ASSEMBLY DESCRIPTIONS

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing
agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.

2.2 CLEANOUTS
A. Cast-lron Exposed Cleanouts:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Mifab
b. JR Smith

C. Watts
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d. Zurn Industries, LLC.

Standard: ASME A112.36.2M for cast iron for cleanout test tee.

Size: Same as connected drainage piping

Body Material: Hub-and-spigot, cast-iron soil pipe T-branch as required to match
connected piping.

Closure: Countersunk or raised-head, brass plug.

Closure Plug Size: Same as or not more than one size smaller than cleanout size.
Closure: Stainless-steel plug with seal.

B. Cast-lron Exposed Floor Cleanouts:

1.

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

a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. Mifab
C. Watts

d. Zurn Industries, LLC.

2. Standard: ASME A112.36.2M for threaded, adjustable housing cleanout.

3. Size: Same as connected branch.

4, Type: Threaded, adjustable housing.

5. Body or Ferrule: Cast iron.

6. Clamping Device: Not required.

7. Outlet Connection: Inside calk.

8. Closure: Brass plug with straight threads and gasket.

9. Adjustable Housing Material: Cast iron with threads.

10. Frame and Cover Material and Finish: Nickel-bronze, copper alloy.

11.  Frame and Cover Shape: Round.

12.  Top Loading Classification: Heavy Duty.

13. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

C. Cast-Iron Wall Cleanouts:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. Josam Company.
C. Zurn Industries, LLC.

2. Standard: ASME A112.36.2M. Include wall access.

3. Size: Same as connected drainage piping.

4, Body: Hubless, cast-iron soil pipe test tee as required to match connected piping.

5. Closure Plug:

a. Brass.

b. Countersunk head.

C. Drilled and threaded for cover attachment screw.

d. Size: Same as or not more than one size smaller than cleanout size.
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6. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.

PART 3 - EXECUTION

31 INSTALLATION
A. Install backwater valves in building drain piping.
1. For interior installation, provide cleanout deck plate flush with floor and centered over
backwater valve cover, and of adequate size to remove valve cover for servicing.
B. Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:
1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.
4. Locate at base of each vertical soil and waste stack.
C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.
D. For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.
E. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof
membrane.
F. Install wood-blocking reinforcement for wall-mounting-type specialties.
G. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.
3.2 CONNECTIONS
A. Comply with requirements in Section 22 1316 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and
specialties.
B. Install piping adjacent to equipment to allow service and maintenance.
C. Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical
Systems."
D. Connect wiring according to Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables."
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3.3 LABELING AND IDENTIFYING
A. Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit.
1. Nameplates and signs are specified in Section 22 0553 "Identification for Plumbing
Piping and Equipment.”
3.4 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 22 1319
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SECTION 22 1319.13 - SANITARY DRAINS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Floor drains.
2, Floor Sinks
1.2 DEFINITIONS
A. ABS: Acrylonitrile-butadiene styrene.
B. FRP: Fiberglass-reinforced plastic.
C. HDPE: High-density polyethylene.
D PE: Polyethylene.
E. PP: Polypropylene.

F. PVC: Polyvinyl chloride.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.
PART 2 - PRODUCTS

21 DRAIN ASSEMBLIES
A. Sanitary drains shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14 for plastic sanitary piping specialty components.

2.2 FLOOR DRAINS

A. Plastic Floor Drains:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Mifab
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A.

b. Sioux Chief Manufacturing Company, Inc.

C. Zurn Industries, LLC.
2. Standard: ASME A112.6.3.
3. Material: PVC.
4, Outlet: Bottom.
5. Top or Strainer Material: Bronze.
6. Top of Body and Strainer Finish: Nickel bronze.
7. Top Shape: Round.
8. Trap Material: Plastic drainage piping.
9. Trap Pattern: Standard P-trap.
FLOOR SINKS

Plastic Floor Sinks

1.

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

a. Sioux Chief Manufacturing Company, Inc.
b. Mifab
C. Sioux Chief Manufacturing Company, Inc.

d. Zurn Industries, LLC.

Standard: ASME A112.6.7.

Pattern: Floor drain.

Body Material: PVC.

Outlet: Bottom, PVC primer and solvent cement, connection.
Sediment Bucket: Not required.
Internal Strainer: Not required.
Internal Strainer Material: PVC.

Top Grate Material: PVC.

Top Shape: Square.

Top Loading Classification: 1,000 Ibs.
Funnel: Not required.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.

1.

3.

Position floor drains for easy access and maintenance.
Set floor drains below elevation of surrounding finished floor to allow floor drainage.
Set with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-
inch total depression.
b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
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3.2

3.3

34

C. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-
inch total depression.

4, Install floor-drain flashing collar or flange, so no leakage occurs between drain and
adjoining flooring.

a. Maintain integrity of waterproof membranes where penetrated.
5. Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.
CONNECTIONS
Comply with requirements in Section 22 1316 "Sanitary Waste and Vent Piping" for piping
installation requirements. Drawings indicate general arrangement of piping, fittings, and

specialties.

Comply with requirements in Section 22 1319 "Sanitary Waste Piping Specialties" for backwater
valves, air admittance devices and miscellaneous sanitary drainage piping specialties.

Install piping adjacent to equipment to allow service and maintenance.

Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical
Systems."

LABELING AND IDENTIFYING

Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Section 22 0553 "ldentification for
Plumbing Piping and Equipment.”

PROTECTION

Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 22 1319.13
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SECTION 22 3300 - ELECTRIC, DOMESTIC-WATER HEATERS

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Commercial, electric, storage, domestic-water heaters.
2. Commercial, light-duty, storage, electric, domestic-water heaters.
3. Domestic-water heater accessories.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Shop Drawings:

1. Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Equipment room drawing or BIM model, drawn to scale and coordinated
with all building trades.

B. Product Certificates: For each type of commercial and tankless, electric, domestic-water heater.

C. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to
authorities having jurisdiction.

D. Source quality-control reports.
E. Field quality-control reports.

F. Sample warranty.

14 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.
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1.6

A.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of electric, domestic-
water heaters that fail in materials or workmanship within specified warranty period.

1. Warranty Periods: From date of Substantial Completion.
a. Commercial, Electric, Storage, Domestic-Water Heaters:

1) Storage Tank: Three years.
2) Controls and Other Components: Three years.

b. Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters:

1) Storage Tank: Three years.
2) Controls and Other Components: Two years.

C. Electric, Tankless, Domestic-Water Heaters: One year(s).
d. Expansion Tanks: Five years.

PART 2 - PRODUCTS

21

2.2

A

B.

C.

D.

A.

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by an NRTL, and marked for intended location and use.

ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.

ASME Compliance: Where ASME-code construction is indicated, fabricate and label

commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure

Vessel Code: Section VIII, Division 1.

NSF Compliance: Fabricate and label equipment components that will be in contact with potable

water to comply with NSF 61 and NSF 372.

COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS

Commercial, Electric, Storage, Domestic-Water Heaters:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. A. O. Smith Corporation.

b. Bradford White Corporation.
C. Rheem Manufacturing Company.

2. Standard: UL 1453.
3. Storage-Tank Construction: ASME-code, steel vertical arrangement.
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a. Tappings: Factory fabricated of materials compatible with tank and piping
connections. Attach tappings to tank before testing.

1) NPS 2 and Smaller: Threaded ends in accordance with ASME B1.20.1.

2) NPS 2-1/2 and Larger: Flanged ends in accordance with ASME B16.5 for
steel and stainless steel flanges, and in accordance with ASME B16.24 for
copper and copper-alloy flanges.

b. Pressure Rating: 150 psig.
C. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-
water tank linings, including extending lining material into tappings.

4. Factory-Installed, Storage-Tank Appurtenances:
a. Anode Rod: Replaceable magnesium.
b. Drain Valve: Corrosion-resistant metal with hose-end connection.
C. Insulation: Comply with ASHRAE/IES 90.1.
d. Jacket: Steel with enameled finish or high-impact composite material.
e. Heating Elements: Electric, screw-in or bolt-on immersion type arranged in

multiples of three.

Temperature Control: Adjustable thermostat.

Safety Controls: High-temperature-limit and low-water cutoff devices or systems.
Relief Valves: ASME rated and stamped for combination temperature-and-
pressure relief valves. Include one or more relief valves with total relieving capacity
at least as great as heat input, and include pressure setting less than working-
pressure rating of domestic-water heater. Select one relief valve with sensing
element that extends into storage tank.

sa@ =

5. Special Requirements: NSF 5 construction.

B. Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. A. O. Smith Corporation.
b. Bradford White Corporation.
C. Ruud Water Heaters; a Rheem brand.

2. Standard: UL 174.
3. Storage-Tank Construction: Steel, vertical arrangement.

a. Tappings: ASME B1.20.1 pipe thread.

b. Pressure Rating: 150 psig.

C. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-
water tank linings, including extending lining material into tappings.

4. Factory-Installed, Storage-Tank Appurtenances:
a. Anode Rod: Replaceable magnesium.
b. Dip Tube: Required unless cold-water inlet is near bottom of tank.
C. Drain Valve: Corrosion-resistant metal with hose-end connection.
d. Insulation: Comply with ASHRAE/IES 90.1.
e. Jacket: Steel with enameled finish or high-impact composite material.
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Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
Heating Elements: Electric, screw-in immersion type.

Temperature Control: Adjustable thermostat.

Safety Control: High-temperature-limit cutoff device or system.

Relief Valve: ASME rated and stamped for combination temperature-and-pressure
relief valves. Include relieving capacity at least as great as heat input, and include
pressure setting less than working-pressure rating of domestic-water heater.
Select relief valve with sensing element that extends into storage tank.

- TQ o™

DOMESTIC-WATER HEATER ACCESSORIES

Domestic-Water Expansion Tanks:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. AMTROL, Inc.

b. ProFlo; a Ferguson Enterprises, Inc. brand.
C. Taco Comfort Solutions.
2. Description: Steel pressure-rated tank constructed with welded joints and factory-

installed, butyl-rubber diaphragm. Include air precharge to minimum system-operating
pressure at tank.
3. Construction:

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling.
Include ASME B1.20.1 pipe thread.

b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-
water tank linings, including extending finish into and through tank fittings and
outlets.

C. Air-Charging Valve: Factory installed.

Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than base
of domestic-water heater, and include drain outlet not less than NPS 3/4 with ASME B1.20.1
pipe threads.

Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with
ASHRAE/IES 90.1.

Heat-Trap Fittings: ASHRAE/IES 90.1.

Pressure-Reducing Valves: ASSE 1003 for water. Set at 25-psig-maximum outlet pressure
unless otherwise indicated.

Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include
relieving capacity at least as great as heat input, and include pressure setting less than working-
pressure rating of domestic-water heater. Select relief valves with sensing element that extends
into storage tank.

Pressure Relief Valves: ASME rated and stamped. Include pressure setting less than working-
pressure rating of domestic-water heater.

Vacuum Relief Valves: ANS| Z21.22/CSA 4.4.
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J.

K.

A.

B.

C.

D.

Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester.

Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor mounting,
capable of supporting domestic-water heater and water. Include dimension that will support
bottom of domestic-water heater a minimum of [18 inches] <Insert dimension> above the
floor.

Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for
wall mounting, capable of supporting domestic-water heater and water.

SOURCE QUALITY CONTROL

Factory Tests: Test and inspect domestic-water heaters specified to be ASME-code
construction, in accordance with ASME Boiler and Pressure Vessel Code.

Hydrostatically test commercial domestic-water heaters to minimum of one and one-half times
pressure rating before shipment.

Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

31 DOMESTIC-WATER HEATER INSTALLATION
A. Commercial, Electric, Domestic-Water Heater Mounting: Install commercial, electric, domestic-
water heaters on concrete base. Comply with requirements for concrete bases specified in
Section 03 3000 "Cast-in-Place Concrete."
1. Exception: Omit concrete bases for commercial, electric, domestic-water heaters if
installation on stand, bracket, suspended platform, or directly on floor is indicated.
2. Maintain manufacturer's recommended clearances.
3. Arrange units so controls and devices that require servicing are accessible.
4 Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.
5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.
6. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
7. Install anchor bolts to elevations required for proper attachment to supported equipment.
8. Anchor domestic-water heaters to substrate.
B. Electric, Tankless, Domestic-Water Heater Mounting: Install electric, tankless, domestic-water
heaters at least 8 inches above floor on wall bracket.
1. Maintain manufacturer's recommended clearances.
2. Arrange units so controls and devices that require servicing are accessible.
3 Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
4, Install anchor bolts to elevations required for proper attachment to supported equipment.
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5. Anchor domestic-water heaters to substrate.

C. Install electric, domestic-water heaters level and plumb, in accordance with layout drawings,
original design, and referenced standards. Maintain manufacturer's recommended clearances.
Arrange units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on
domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in
Section 22 0523 "General-Duty Valves for Plumbing Piping."

D. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use
relief valves with sensing elements that extend into tanks. Extend domestic-water heater relief-
valve outlet, with drain piping same as domestic-water piping in continuous downward pitch,
and discharge by positive air gap onto closest floor drain.

E. Install combination temperature-and-pressure relief valves in water piping for electric, domestic-
water heaters without storage. Extend domestic-water heater relief-valve outlet, with drain
piping same as domestic-water piping in continuous downward pitch, and discharge by positive
air gap onto closest floor drain.

F. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or
over floor drains. Install hose-end drain valves at low points in water piping for electric,
domestic-water heaters that do not have tank drains. Comply with requirements for hose-end
drain valves specified in Section 22 1119 "Domestic Water Piping Specialties."

G. Install thermometers on outlet piping of electric, domestic-water heaters. Comply with
requirements for thermometers specified in Section 22 0500 "Common Work Results for
Plumbing."

H. Install thermometers on inlet and outlet piping of residential, solar, electric, domestic-water

heaters. Comply with requirements for thermometers specified in Section 22 0500 "Common
Work Results for Plumbing."

l. Assemble and install inlet and outlet piping manifold kits for multiple electric, domestic-water
heaters. Fabricate, modify, or arrange manifolds for balanced water flow through each electric,
domestic-water heater. Include shutoff valve and thermometer in each domestic-water heater
inlet and outlet, and throttling valve in each electric, domestic-water heater outlet. Comply with
requirements for valves specified in Section 22 0523 "General-Duty Valves for Plumbing Piping"
and comply with requirements for thermometers specified in Section 22 0500 "Common Work
Results for Plumbing."

J. Install piping-type heat traps on inlet and outlet piping of electric, domestic-water heater storage
tanks without integral or fitting-type heat traps.

K. Fill electric, domestic-water heaters with water.

L. Charge domestic-water expansion tanks with air to required system pressure.

M. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The
wetted surface of the dielectric fitting contacted by potable water to contain less than 0.25

percent of lead by weight.

N. Identify system components. Comply with requirements for identification specified in
Section 22 0553 "Identification for Plumbing Piping and Equipment.”
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3.2

3.3

34

PIPING CONNECTIONS

Comply with requirements for piping specified in Section 22 1116 "Domestic Water Piping."
Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to electric, domestic-water heaters, allow space for service and
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.
FIELD QUALITY CONTROL

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

Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain commercial and
tankless, electric, domestic-water heaters. Training to be a minimum of one hour(s).

END OF SECTION 22 3300
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SECTION 22 4213.13 - COMMERCIAL WATER CLOSETS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Water closets.
2. Flushometer valves.
3. Toilet seats.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

21 WALL-MOUNTED WATER CLOSETS

A. Water Closets: Wall mounted, top spud.

1.

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

a.
b.
C.

American Standard America.
Kohler Co.
TOTO USA, INC.

Bowil:

®oo oD

@ =

Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.

Material: Vitreous china.

Type: Siphon jet.

Style: Flushometer valve.

Height: Handicapped/elderly, complying with ICC/ANSI A117.1 or Standard per
architectural elevations.

Rim Contour: Elongated.

Water Consumption: 1.6 gal. per flush.

Spud Size and Location: NPS 1-1/2; top.

Flushometer Valve: Per article “Flushometer Valves” in this section.
Toilet Seat: Per article “Toilet Seats” in this section.
Support:

a.
b.

Standard: ASME A112.6.1M.
Description: Waste-fitting assembly, as required to match drainage piping material and
arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching
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fixture. Include additional extension coupling, faceplate, and feet for installation in wide
pipe space.
c. Water-Closet Mounting Height: per architectural elevations.

2.2 FLUSHOMETER VALVES

A. Lever-Handle, Diaphragm Flushometer Valves:

1.

SOONOOORWN

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

a. Hydrotek
b. Sloan Valve Company.
c. Zurn Industries, LLC; Commercial Brass and Fixtures.

Standard: ASSE 1037.

Minimum Pressure Rating: 125 psig.

Features: Include integral check stop and backflow-prevention device.
Material: Brass body with corrosion-resistant components.

Exposed Flushometer-Valve Finish: Chrome plated.

Style: Exposed.

Consumption: 1.6 gal. per flush.

Minimum Inlet: NPS 1.

0.Minimum Outlet: NPS 1-1/2.

2.3 TOILET SEATS

A. Toilet Seats:

1.

©CoeNOOA~WN

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

a. Bemis Manufacturing Company.
b. Church Seats.
c. Olsonite Seat Co.

Standard: IAPMO/ANSI Z124.5.
Material: Plastic.

Type: Commercial (Standard).
Shape: Elongated rim, open front.
Hinge: Self-sustaining, check.
Hinge Material: Noncorroding metal.
Seat Cover: Not required.

Color: White.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Water-Closet Installation:
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1. Install level and plumb according to roughing-in drawings.

2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping
or building substrate.

3. Install accessible, wall-mounted water closets at mounting height for handicapped/elderly,
according to ICC/ANSI A117.1.

B. Support Installation:
1. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets.
2. Use carrier supports with waste-fitting assembly and seal.
3. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and
waste-fitting seals; and affix to building substrate.
C. Flushometer-Valve Installation:
1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3. Install lever-handle flushometer valves for accessible water closets with handle mounted on
open side of water closet.
4. Install actuators in locations that are easy for people with disabilities to reach.
D. Install toilet seats on water closets.
E. Wall Flange and Escutcheon Installation:
1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations
and within cabinets and millwork.
2. Install deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Section 22 0518 "Escutcheons for
Plumbing Piping."
F. Joint Sealing:
1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-
resistant silicone sealant.
2. Match sealant color to water-closet color.
3. Comply with sealant requirements specified in Section 07 9200 "Joint Sealants."
3.2 CONNECTIONS
A. Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings
required to match water closets.
B. Comply with water piping requirements specified in Section 22 1116 "Domestic Water Piping."
C. Comply with soil and waste piping requirements specified in Section 22 1316 "Sanitary Waste
and Vent Piping."
D. Where installing piping adjacent to water closets, allow space for service and maintenance.
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3.3 ADJUSTING

A. Operate and adjust water closets and controls. Replace damaged and malfunctioning water
closets, fittings, and controls.

B. Adjust water pressure at flushometer valves to produce proper flow.

3.4 CLEANING AND PROTECTION

A. Clean water closets and fittings with manufacturers' recommended cleaning methods and
materials.

B. Install protective covering for installed water closets and fittings.

C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner.

END OF SECTION 22 4213.13
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A

B.

1.2

A.

1.3

A.

SECTION 22 4213.16 - COMMERCIAL URINALS

SUMMARY

Section Includes:

1.
2.
3.

Wall-hung urinals.
Urinal flushometer valves.
Supports.

Related Requirements:

1.

Section 22 4600 "Security Plumbing Fixtures" for security urinals.

ACTION SUBMITTALS

Product Data: For each type of product.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

21 WALL-HUNG URINALS
A. Urinals - Wall Hung, Back Outlet, Siphon Jet: Accessible.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. American Standard.
b. Kohler Co.
C. Mansfield Plumbing Products LLC.

2. Fixture:

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5/CSA B45.15.
b. Material: Vitreous china.

C. Type: Siphon jet.

d. Strainer or Trapway: Manufacturer's standard strainer with integral trap.

e. Water Consumption: 0.5 gpf.

f. Spud Size and Location: NPS 3/4; top.

g. Outlet Size and Location: NPS 2; back.

h. Color: White.

3. Flushometer Valve: Insert urinal flushometer-valve designation from "Urinal Flushometer
Valves" Article.
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Waste Fitting:

a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
b. Size: NPS 2.

5. Support: Type | urinal carrier with fixture support plates and coupling with seal and
fixture bolts and hardware matching fixture. Include rectangular, steel uprights.

6. Urinal Mounting Height: Standard / Handicapped/elderly according to ICC A117.1.

2.2 URINAL FLUSHOMETER VALVES
A. Lever-Handle, Diaphragm Flushometer Valves:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Hydrotek.
b. Sloan Valve Company.
C. Zurn Industries, LLC.

2. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.

3. Minimum Pressure Rating: 125 psig.

4, Features: Include integral check stop and backflow-prevention device.

5. Material: Brass body with corrosion-resistant components.

6. Exposed Flushometer-Valve Finish: Chrome plated.

7. Panel Finish: Chrome plated or stainless steel.

8. Style: Exposed.

9. Consumption: 0.5 gal. per flush.

10.  Minimum Inlet: NPS 1.

11.  Minimum Outlet: NPS 3/4.

2.3 SUPPORTS

A. Type | Urinal Carrier:

1.

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

a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. MIFAB, Inc.
C. Zurn Industries, LLC.

Standard: ASME A112.6.1M.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Urinal Installation:
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1. Install urinals level and plumb according to rough-in drawings.
2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports.
3. Install wall-hung, bottom-outlet urinals with tubular waste piping attached to supports.
4, Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly,
according to ICC A117.1.
5. Install trap-seal liquid in waterless urinals.
B. Support Installation:
1. Install supports, affixed to building substrate, for wall-hung urinals.
2. Use off-floor carriers with waste fitting and seal for back-outlet urinals.
3. Use carriers without waste fitting for urinals with tubular waste piping.
4. Use chair-type carrier supports with rectangular steel uprights for accessible urinals.
C. Flushometer-Valve Installation:
1. Install flushometer-valve water-supply fitting on each supply to each urinal.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3 Install lever-handle flushometer valves for accessible urinals with handle mounted on
open side of compartment.
4, Install fresh batteries in battery-powered, electronic-sensor mechanisms.
D. Wall Flange and Escutcheon Installation:
1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations.
2. Install deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Section 22 0500 "Common Work
Results for Plumbing."
E. Joint Sealing:
1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-
resistant silicone sealant.
2. Match sealant color to urinal color.
3. Comply with sealant requirements specified in Section 07 9200 "Joint Sealants."
3.2 PIPING CONNECTIONS
A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required
to match urinals.
B. Comply with water piping requirements specified in Section 22 1116 "Domestic Water Piping."
C. Comply with soil and waste piping requirements specified in Section 22 1316 "Sanitary Waste
and Vent Piping."
D. Where installing piping adjacent to urinals, allow space for service and maintenance.
3.3 ADJUSTING
A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings,
and controls.
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B. Adjust water pressure at flushometer valves to produce proper flow.

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms.
3.4 CLEANING AND PROTECTION
A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials.
B. Install protective covering for installed urinals and fittings.
C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner.

END OF SECTION 22 4213.16
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SECTION 22 4216.13 -COMMERCIAL LAVATORIES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lavatories.
2. Faucets.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic faucets.

1.3 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For lavatories and faucets to include in operation and
maintenance manuals.

PART 2 - PRODUCTS

21 VITREOUS-CHINA, LAVATORIES
A. LAVATORY: Wheelchair, vitreous china, wall mounted.

1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

a. American Standard America.
b. Gerber Plumbing Fixtures LLC.

c. Kohler Co.

2. Fixture:
a. Standard: ASME A112.19.2/CSA B45.1.
b. Type: Slab or wheelchair.
c. Nominal Size: Rectangular, 27 by 20 inches.
d. Faucet-Hole Punching: Three holes, 2-inch centers.
e. Faucet-Hole Location: Top.
f. Color: White.
g. Mounting: For concealed-arm carrier.

3. Support: ASME A112.6.1M, Type Il, concealed-arm lavatory carrier with rectangular, steel
uprights.
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2.2 SOLID-BRASS, MANUALLY OPERATED FAUCETS
A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for faucet materials that will be in contact with potable water.
2.3 SUPPLY FITTINGS

A. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for supply-fitting materials that will be in contact with potable water.

B. Standard: ASME A112.18.1/CSA B125.1.

C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated-brass or stainless-steel wall flange.

D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

E. Operation: Loose key.
F. Risers:
1. NPS 3/8.

2. Chrome-plated, soft-copper flexible tube riser.

2.4 WASTE FITTINGS
A. Standard: ASME A112.18.2/CSA B125.2.
B. Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.
C. Trap:
1. Size: NPS 1-1/2 by NPS 1-1/4.
2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch-thick

brass tube to wall; and chrome-plated, brass or steel wall flange.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before lavatory installation.

B. Examine counters and walls for suitable conditions where lavatories will be installed.
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3.2

3.3

34

3.5

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

INSTALLATION
A. Install lavatories level and plumb according to roughing-in drawings.

B. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people
with disabilities or the elderly, according to ICC/ANSI A117.1.

C. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings.

D. Seal joints between lavatories and counters and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color.

E. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible lavatories. Comply with requirements in Section 22 0719 "Plumbing Piping
Insulation."

CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

ADJUSTING

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories,
fittings, and controls.

B. Adjust water pressure at faucets to produce proper flow.

CLEANING AND PROTECTION
A. After completing installation of lavatories, inspect and repair damaged finishes.

B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.

C. Provide protective covering for installed lavatories and fittings.

D. Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.

END OF SECTION 22 4216.13
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SECTION 23 0500 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Motors.

Packed expansion joints.
Sleeves without waterstop.
Sleeves with waterstop.
Stack-sleeve fittings.
Sleeve-seal systems.

Grout.

Silicone sealants.

. Escutcheons.
10.Thermometers, bimetallic actuated.
11.Thermometers, liquid in glass.
12.Thermowells.

13.Pressure gauges, dial type.
14.Gauge attachments.
15.Flowmeters.

©CoNOOAWN =

B. Related Requirements:

1.2 ACTION SUBMITTALS

A. Product data.

1.3 QUALITY ASSURANCE

A. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in
accordance with 2021 ASME Boiler and Pressure Vessel Code, Section IX.

1.4 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

N =
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PART 2 - PRODUCTS

21 MOTORS

A. Motor Requirements, General:

1.

2.

3.

Content includes motors for use on alternating-current power systems of up to 600 V and
installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

Comply with requirements in this Section except when stricter requirements are specified in
equipment schedules or Sections.

Comply with NEMA MG 1 unless otherwise indicated.

B. Motor Characteristics:

1.

2.

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft. above
sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

C. Polyphase Motors:

i

1. Description: NEMA MG 1, Design B, medium induction motor.
2.
3. Multispeed Motors: Variable torque.

Efficiency: Premium Efficient, as defined in NEMA MG 1.

a. For motors with 2:1 speed ratio, consequent pole, single winding.
b. For motors with other than 2:1 speed ratio, separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

a. Motors 15 Hp and Larger: NEMA starting Code F or Code G.
b. Motors Smaller Than 15 Hp: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

D. Additional Requirements for Polyphase Motors:

1.

2.

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal
box, suited to control method.

Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

a. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time-rise pulses produced by
pulse-width-modulated inverters.
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b. Premium-Efficient Motors: Class B temperature rise; Class F insulation.

Inverter-Duty Motors: Class F temperature rise; Class H insulation.

Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.

oo

E. Single-Phase Motors:

1. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

2. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and
thrust loading.

3. Motors 1/20 hp and Smaller: Shaded-pole type.

4. Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor
insulation. Thermal-protection device will automatically reset when motor temperature
returns to normal range.

F. Electronically Commutated Motors:

1. Microprocessor-Based Electronic Control Module: Converts 120 V or 240 V single-phase AC
power to three-phase DC power to operate the brushless DC motor.

2. Three-phase power motor module with permanent magnet rotor.

3. Building Automation System Interface: Via Digital Serial Interface (DSI).

2.2 SLEEVES AND SLEEVE SEALS
A. Sleeves without Waterstop:
1. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends.
2. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized,
with plain ends.
3. Steel Sheet Sleeves: ASTM A653/A653M, 24 gauge minimum thickness; hot-dip galvanized,
round tube closed with welded longitudinal joint.
B. Sleeves with Waterstop:
1. Description: Manufactured, sleeve-type, waterstop assembly, made for imbedding in
concrete slab or wall.
C. Sleeve-Seal Systems:
1. Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.
a. Hydrostatic Seal: 20 psig.
b. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size.
c. Pressure Plates: Carbon steel.
d. Connecting Bolts and Nuts: Carbon steel, with zinc coating. ASTM B633 of length
required to secure pressure plates to sealing elements.
D. Grout:
1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or
floors.
CP241935 Memorial Stadium Facilities - 230500 - 3 of 9 COMMON WORK RESULTS FOR HVAC

Concourse Restroom & Concession
Stand Upgrades



23

2.

3.
4.

Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Design Mix: 5000 psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

E. Silicone Sealants:

1.

2.

Silicone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25
percent movement capability, nontraffic-use, neutral-curing silicone joint sealant.

a. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT.
Silicone Sealant, S, P, T, NT: Single-component, 25, pourable, plus 25 percent and minus
25 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint

sealant.

a. Standard: ASTM C920, Type S, Grade P, [Class 25] [Class 100/50], Uses T and NT.

ESCUTCHEONS

A. Escutcheon Types:

1.

One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.

2. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated

finish and spring-clip fasteners.

One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip
fasteners.

Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed hinge; and
spring-clip fasteners.

B. Floor Plates:

1.

Split Floor Plates: Steel with concealed hinge.

PART 3 - EXECUTION

3.1 INSTALLATION OF EXPANSION JOINTS - GENERAL
A. Install expansion joints of sizes matching sizes of piping in which they are installed.
3.2 INSTALLATION OF PACKED EXPANSION JOINTS
A. Install packed expansion joints with packing suitable for fluid service.
3.3 INSTALLATION OF SLEEVES - GENERAL
A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
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. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to

provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and

walls are constructed.
1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet
areas above finished floor level.

2. Using grout or silicone sealant, seal space outside of sleeves in floors/slabs/walls without
sleeve-seal system. Select to maintain fire resistance of floor/slab/wall.

. Install sleeves for pipes passing through interior partitions.

1. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve
and pipe or pipe insulation.

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that
joint sealant manufacturer's literature indicates is appropriate for size, depth, and location of
joint.

. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke-Barrier

Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping and fill materials specified in Section 07 8413 "Penetration
Firestopping.”

3.4 INSTALLATION OF SLEEVES WITH WATERSTOP
. Install sleeve with waterstop as new walls and slabs are constructed.
. Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange centered across width of concrete slab or wall.
. Secure nailing flanges to wooden concrete forms.
. Using grout or silicone sealant, seal space around outside of sleeves.
3.5 INSTALLATION OF SLEEVE-SEAL SYSTEMS

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building, and passing through exterior walls.

B. Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Assemble sleeve-seal system components, and install in annular space
between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements
to expand and make a watertight seal.
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3.6 INSTALLATION OF ESCUTCHEONS
A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and
with OD that completely covers opening.
3.7 INSTALLATION OF METERS AND GAUGES
. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
. Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.
. Install thermowells with extension on insulated piping.
. Fill thermowells with heat-transfer medium.
. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect
cases with tubing, and support tubing to prevent kinks. Use minimum tubing length.
. Install pipe-mounted thermal-energy temperature sensors in thermowells and extend wiring to
indicator.
. Install duct-thermometer-mounting brackets in walls of ducts. Attach to duct with screws.
Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at
the most readable position.
. Install remote-mounted pressure gauges on panel.
. Install valve and snubber in piping for each pressure gauge for fluids (except steam).
. Install valve and syphon fitting in piping for each pressure gauge for steam.
. Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters according to manufacturer's written instructions.
. Install flowmeter elements in accessible positions in piping systems.
. Install all flowmeter elements, with at least minimum straight lengths of pipe, upstream and
downstream from element according to manufacturer's written instructions.
. Install permanent indicators on walls or brackets in accessible and readable positions.
. Install connection fittings in accessible locations for attachment to portable indicators.
. Install thermometers in the following locations:
1. Inlet and outlet of each hydronic zone.
2. Inlet and outlet of each hydronic boiler.
3. Two inlets and two outlets of each chiller.
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Inlet and outlet of each hydronic coil in air-handling units.
Two inlets and two outlets of each hydronic heat exchanger.
Inlet and outlet of each thermal-storage tank.

Outside-, return-, supply-, and mixed-air ducts.

No ok

S. Install pressure gauges in the following locations:
1. Discharge of each pressure-reducing valve.
2. Inlet and outlet of each chiller chilled-water and condenser-water connection.
3. Suction and discharge of each pump.

3.8 CONNECTIONS

A. Install meters and gauges adjacent to machines and equipment to allow space for service and
maintenance of meters, gauges, machines, and equipment.

B. Connect flowmeter-system elements to meters.

C. Connect flowmeter transmitters to meters.

3.9 ADJUSTING
A. After installation, calibrate meters according to manufacturer's written instructions.

B. Adjust faces of meters and gauges to proper angle for best visibility.

3.10 FIELD QUALITY CONTROL
A. Sleeves and Sleeve Seals:
1. Perform the following tests and inspections:
a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair
leaks and retest until no leaks exist.
b. Sleeves and sleeve seals will be considered defective if they do not pass tests and
inspections.
2. Prepare test and inspection reports.

B. Escutcheons:

1. Using new materials, replace broken and damaged escutcheons and floor plates.

3.11 SLEEVES APPLICATION
A. Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above and below Grade:

a. Sleeves with waterstops.
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2.

3.

4.

1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve
for installing sleeve-seal system.

Concrete Slabs-on-Grade:
a. Sleeves with waterstops.

1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve
for installing sleeve-seal system.

Concrete Slabs above Grade:
a. Sleeves with waterstops.
Interior Walls and Partitions:

a. Sleeves without waterstops.

3.12 ESCUTCHEONS APPLICATION

A. Escutcheons for New Piping and Relocated Existing Piping:

1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.
2.
3. Insulated Piping:

Chrome-Plated Piping: One piece, steel with polished, chrome-plated finish.

a. One piece, steel with polished, chrome-plated finish.
Bare Piping at Wall and Floor Penetrations in Finished Spaces:
a. One piece, steel with polished, chrome-plated finish.
Bare Piping at Ceiling Penetrations in Finished Spaces:

a. One piece, steel with polished, chrome-plated finish.

B. Escutcheons for Existing Piping to Remain:

1.

2.

Chrome-Plated Piping: Split plate, stamped steel with concealed hinge with polished,
chrome-plated finish.

Insulated Piping: Split plate, stamped steel with concealed hinge with polished, chrome-
plated finish.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split plate, stamped steel
with concealed hinge with polished, chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split plate, stamped steel with
concealed hinge with polished, chrome-plated finish.

Bare Piping in Unfinished Service Spaces: Split plate, stamped steel with concealed or
exposed-rivet hinge with polished, chrome-plated finish.

Bare Piping in Equipment Rooms: Split plate, stamped steel with concealed or exposed-rivet
hinge with polished, chrome-plated finish.

C. Install floor plates for piping penetrations of equipment-room floors.
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D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping and Relocated Existing Piping: Split floor plate.
2. Existing Piping to Remain: Split floor plate.

END OF SECTION 23 0500

CP241935 Memorial Stadium Facilities - 230500 -90f 9 COMMON WORK RESULTS FOR HVAC

Concourse Restroom & Concession
Stand Upgrades



THIS PAGE LEFT BLANK INTENTIONALLY



SECTION 23 0553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

21 EQUIPMENT LABELS

A. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, with predrilled holes for attachment hardware.

2. Letter and Background Color: As indicated for specific application under Part 3.

3. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

4. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,

1/2 inch for viewing distances of up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size
of principal lettering.

6. Fasteners: Stainless steel rivets or self-tapping screws.
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing

numbers where equipment is indicated (plans, details, and schedules), and the Specification
Section number and title where equipment is specified.
2.2 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick, with predrilled holes for attachment hardware.

B. Letter and Background Color: As indicated for specific application under Part 3.

C. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.
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Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances of up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

Fasteners: Stainless steel rivets or self-taping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in
accordance with requirements of OSHA and NFPA70E.

Label Content: Include caution and warning information plus emergency noatification instructions.

PART 3 - EXECUTION

31 PREPARATION

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well
as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

3.2 INSTALLATION, GENERAL REQUIREMENTS

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

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

D. Locate identifying devices so that they are readily visible from the point of normal approach.

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS

A. Permanently fasten labels on each item of mechanical equipment.

B. Sign and Label Colors:

1. White letters on an ANSI Z535.1 safety-blue background.

C. Locate equipment labels where accessible and visible.

D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other
equipment where arc-flash hazard exists, as indicated on Drawings, and in accordance with
requirements of OSHA and NFPA 70E[, and other applicable codes and standards].
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34 INSTALLATION OF DUCT LABELS

A. Install self-adhesive duct labels showing service and flow direction with permanent adhesive on
air ducts.
1. Provide labels in the following color codes:
a. For air supply ducts: White letters on blue background
b. For air return ducts: White letters on blue background
C. For exhaust-, outside-, relief-, return-, and mixed-air ducts: White letters on blue
background

END OF SECTION 23 0553
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SECTION 23 0593 — TEST-ADJUST-BALANCE

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Special Conditions apply to
this section.
1.2 DESCRIPTION OF WORK
A. This scope of services specifies the requirements and procedures for mechanical systems testing,
adjusting, and balancing. Requirements include measurement and establishment of the fluid
quantities of the mechanical systems as required to meet design specifications, and recording
and reporting the results. The test and balance work will be performed by the Owner’s personnel.
It is the Contractor’s responsibility to assist as outlined below.
B. Test, adjust and balance the following mechanical systems which are shown in the construction
documents.
1. Exhaust air systems.
2. Verify temperature control system operation.
C. The contractor’s responsibilities are as follows:
1. Notify the Owner's Representative fourteen (14) days prior to the schedule date for
balancing the system.
2. Schedule a two (2) week allowance for the testing and balancing firm to complete the
testing and balancing work when scheduling completion of all work required of the
Contractor by the contract documents.
3. Cooperate with the testing and balancing firm and shall make all necessary preparations
for the TAB efforts.
4. Complete the following work prior to requesting the TAB effort.
a. Clean and flush all piping systems.
b. Leak test and make tight all piping systems.
C. Fill all piping systems with clean water.
d. Clean and seal all ductwork systems.
e. Service and tag all equipment.
f. Set and align all motors and drives.
g. Start up and prove all equipment and systems.
h. Make preliminary settings on all control devices and have all systems operational.
i. Operate all systems successfully for twenty-four (24) hours minimum.
5. Lubricate all motors and bearings.
6. Check fan belt tension.
7. Check fan rotation.
8. Patch insulation, ductwork and housing, using materials identical to those removed.
9. Seal ducts and piping, and test for and repair leaks.
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10.  Seal insulation to re-establish integrity of the vapor barrier.

11.  Attend a coordination meeting prior to the balancing of the system and a coordination
meeting following the balancing of the system.

12.  Provide a complete set of as-built drawings prior to the TAB effort.

13.  Provide craftsmen of the proper trade to work with the TAB firm to make adjustments and
installation changes as required.

14. Change out fan sheaves when and if required by the TAB firm.

15. Dedicate the resources to accommodate all changes identified by the test and balance firm
in a timely manner.

16.  If a significant rebalance (Owner’s determination) of the HVAC system is required due to
the Contractor’s failure to properly install and check out the HVAC system, the cost of
rebalancing the system shall be borne by the Contractor.

1.3 PRE-BALANCING CONFERENCE

A. Prior to beginning of the testing, adjusting and balancing procedures, a conference with the
Owner’s representative, Engineer and the Test and Balance Agency'’s representative will be held.
The objective of the conference is final coordination and verification of system operation and
readiness for testing, adjusting and balancing.

14 SEQUENCING AND SCHEDULING OF SERVICES

A. Test, adjust and balance the air conditioning systems during summer season and heating
systems during winter season. This includes at least a period of operation at outside conditions
within 5 deg. F wet bulb temperature of maximum summer design condition, and within 10 deg.
F dry bulb temperature of minimum winter design conditions. Take final temperature readings
during seasonal operation.

PART 2 - PRODUCTS

21 PRODUCTS (Not applicable)

PART 3 - EXECUTION

3.1 3.1 GENERAL (Not applicable)

END OF SECTION 23 0593

CP241935 Memorial Stadium Facilities - 230593 -2 of 2 TEST-ADJUST-BALANCE
Concourse Restroom & Concession

Stand Upgrades



SECTION 23 0713 - DUCT INSULATION

PART 1 - GENERAL

1.1

A

1.2

A

B.

1.3

A.

14

A.

SUMMARY

Section includes insulating the following duct services:
1. Indoor, concealed exhaust between isolation damper and penetration of building exterior.

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.
2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each

type of insulation.
3. Detail application of field-applied jackets.
4. Detail application at linkages of control devices.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

PART 2 - PRODUCTS

21 INSULATION MATERIALS
A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule"
articles for where insulating materials shall be applied.
B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
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Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type lll with factory-applied FSK jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. CertainTeed Corporation.
b. Johns Manwville; a Berkshire Hathaway company.
C. Knauf Insulation.

G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide
insulation with factory-applied ASJ. Factory-applied jacket requirements are specified in
"Factory-Applied Jackets" Article.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.

2.2 ADHESIVES

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

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Mon-Eco Industries, Inc.

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to

the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Mon-Eco Industries, Inc.
23 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with

MIL-PRF-19565C, Type II.

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Knauf Insulation.
C. Vimasco Corporation.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4, Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.

C. Knauf Insulation.

d. Mon-Eco Industries, Inc.

e. Vimasco Corporation.

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: 60 percent by volume and 66 percent by weight.

5. Color: White.

2.4 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:
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2.5

2.6

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
C. Mon-Eco Industries, Inc.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

aorobd

ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Childers Brand; H. B. Fuller Construction Products.

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

oD

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 .
2. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;

complying with ASTM C 1136, Type Il

TAPES

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

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Compac Corporation.
b. Ideal Tape Co., Inc., an American Biltrite Company.
C. Knauf Insulation.

2. Width: 3 inches.

3. Thickness: 11.5 mils.

4. Adhesion: 90 ounces force/inch in width.

5. Elongation: 2 percent.

6. Tensile Strength: 40 Ibf/inch in width.

7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
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B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

1.

Nooabkowd

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

a.
b.
C.

Compac Corporation.
Ideal Tape Co., Inc., an American Biltrite Company.
Knauf Insulation.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

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

2.7 SECUREMENTS

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

1.

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

a.
b.

ITW Insulation Systems; lllinois Tool Works, Inc.
RPR Products, Inc.

B. Insulation Pins and Hangers:

1.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Gemco.
2) Hardcast; a Carlisle Company.
3) Midwest Fasteners, Inc.

b. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

C. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.
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2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened
to projecting spindle that is capable of holding insulation, of thickness indicated, securely
in position indicated when self-locking washer is in place. Comply with the following
requirements:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Gemco.
2) Midwest Fasteners, Inc.

b. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.

C. Spindle: Nylon, 0.106-inch-diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.

d. Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer is in place. Comply with the following requirements:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Gemco.
2) Hardcast; a Carlisle Company.
3) Midwest Fasteners, Inc.

b. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

C. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank, length to suit depth of insulation indicated.

d. Adhesive-backed base with a peel-off protective cover.

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick,
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in
place but not less than 1-1/2 inches in diameter.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Gemco.
2) Hardcast; a Carlisle Company.
3) Midwest Fasteners, Inc.

b. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.
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C.

D.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Gemco.
2) Midwest Fasteners, Inc.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. C & F Wire.

PART 3 - EXECUTION

31 PREPARATION

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

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of ducts and fittings.

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.

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

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Keep insulation materials dry during application and finishing.

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

H. Install insulation with least number of joints practical.

. 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.
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3.3

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

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

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. Clean and dry surface to receive
self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c.

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

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to duct 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.

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 Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.
For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.
4. Seal jacket to roof flashing with flashing sealant.

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

1. Seal penetrations with flashing sealant.
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2.

For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
4, Seal jacket to wall flashing with flashing sealant.
C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):

Install insulation continuously through walls and partitions.

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches.

1.

Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

3.4 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 50 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.
each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation

facing.

—h

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
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b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not less than 3 inches.

Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At
end joints, secure with steel bands spaced a maximum of 18 inches o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 50 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c.
each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not less than 3 inches.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
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inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

3.5 FINISHES
A. Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system identified
below and as specified in Section 09 9113 "Exterior Painting" and Section 09 9123 "Interior

Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material
and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection

of the completed Work.
C. Do not field paint aluminum or stainless-steel jackets.
3.6 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Tests and Inspections:
1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and

insulation in layers in reverse order of their installation. Extent of inspection shall be
limited to one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

C. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.7 DUCT INSULATION SCHEDULE, GENERAL
A. Plenums and Ducts Requiring Insulation:
1. Indoor, concealed exhaust between isolation damper and penetration of building exterior.
B. Items Not Insulated:
1. Fibrous-glass ducts.
2. Factory-insulated flexible ducts.
3. Factory-insulated plenums and casings.
4. Flexible connectors.
5. Vibration-control devices.
6. Factory-insulated access panels and doors.
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3.8 INDOOR DUCT INSULATION SCHEDULE

A. Concealed, Exhaust-Air Duct: Mineral-fiber blanket, 2 inches thick and 1.0-Ib/cu. ft. nominal
density.
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SECTION 23 0900 - CONTROL SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A.

B.

University of Missouri Controls Specification.

This section contains requirements for pneumatic, electric and digital control systems as
indicated on the contract drawings.

Contractor is responsible for providing, installing and connecting all sensors, pneumatic
actuators, control valves, control dampers, electrical components and all interconnecting
pneumatic tubing and electrical wiring between these devices and up to the Direct Digital
Controller (DDC).

DDC systems consist of Johnson Controls METASYS controllers. Contractor shall install
owner provided control enclosures. Owner will provide and install controllers. After all
equipment has been installed, wired and piped, Owner will be responsible for all termination
connections at the DDC controller’s and for checking, testing, programming and start-up of the
control system. Contractor must be on site at start-up to make any necessary hardware
adjustments as required.

Once each mechanical system is completely operational under the new control system,
contractor shall make any final connections and adjustments. For controls renovation jobs,
contractor shall remove all unused sensors, operators, panels, wiring, tubing, conduit, etc.
Owner shall have the option of retaining any removed pneumatic controls.

1.2 RELATED SECTIONS

A.

Drawings and general provisions of Contract, including General and Special Conditions apply
to work of this section.

1.3 QUALITY ASSURANCE

A.

B.

Contractor's Qualifications:

1. Contractor shall be regularly engaged in the installation of digital control systems and
equipment, of types and sizes required. Contractor shall have a minimum of five years’
experience installing digital control systems. Contractor shall supply sufficient and
competent supervision and personnel throughout the project in accordance with General
Condition’s section 3.4.1 and 3.4.4.

Codes and Standards:

1. Electrical Standards: Provide electrical components of control systems which have been
UL-listed and labeled, and comply with NEMA standards.

2. NEMA Compliance: Comply with NEMA standards pertaining to components and
devices for control systems.

3. NFPA Compliance: Comply with NFPA 90A "Standard for the Installation of Air
Conditioning and Ventilating Systems" where applicable to controls and control
sequences.

4, NFPA Compliance: Comply with NFPA 70 "National Electric Code."

1.4 SUBMITTALS
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G.
H

Shop Drawings: Submit shop drawings for each control system, containing the following
information:

Product data for each damper, valve, and control device.

Schematic flow diagrams of system showing fans, pumps, coils, dampers, valves, and control
devices.

Label each control device with setting or adjustable range of control.

Indicate all required electrical wiring. Clearly differentiate between portions of wiring that are
factory-installed and portions to be field-installed.

Provide details of faces on control panels, including controls, instruments, and labeling.
Include written description of sequence of operation.
Provide wiring diagrams of contractor provided interface and I/O panels.

Provide field routing of proposed network bus diagram listing all devices on bus.

PART 2 PRODUCTS

21 MATERIALS AND EQUIPMENT

A. Air Piping:

1.  Copper Tubing: Seamless copper tubing, Type M or L, ASTM B 88; wrought-copper
solder-joint fittings, ANSI B16.22; except brass compression-type fittings at connections
to equipment.

2. Flex Tubing: Virgin Polyethylene non-metallic tubing, ASTM D 2737, with flame-
retardant harness for multiple tubing. Use compression or push-on polyethylene fittings.
Tubing used above suspended ceilings to be plenum rated per NFPA 90A. See section
3.1.b for locations where flex tubing can be used.

3.  Copper to polyethylene connections shall be compression barbed fittings or solder
barbed fittings.

B. Conduit and Raceway:

1. Electrical Metallic Tubing: EMT and fittings shall conform to ANSI C80.3.

2.  Surface Metal Raceway and Fittings: Wiremold 500, Ivory, or approved equal.

3.  Flexible Metal Conduit: Indoors, per National Electric Code for connection to moving or
vibrating equipment.

4, Liquidtight Flexible Conduit: Outdoors, per National Electric Code for connection to
moving or vibrating equipment.

C. Control Dampers: Ruskin CD-50 or approved equal.

1. Provide dampers with parallel blades for 2- position control.

2. Provide opposed blades for modulating control.

3. Dampers shall be low leakage design with blade and edge seals.

4, Provide multiple sections and operators as required by opening size and sequence of
operations, as indicated on the contract drawings.

D. Electric Actuators: Johnson Controls, Bray, Belimo, TAC or approved equal. KMC actuators
are not approved. Size electric actuators to operate their appropriate dampers or valves with
sufficient reserve power to provide smooth modulating action or 2-position action as specified.
If mixed air AHU has return air, exhaust air and outside air dampers that are not mechanically
linked then static safety switch must be installed and wired to safety circuit. Spring return
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actuators should be provided on heat exchanger control valves or dampers or as specified on
the drawings. Control signal shall be 0 to 10 VDC unless otherwise specified on drawings.
Actuators with integral damper end switch are acceptable. For VAV reheat valves, actuators
shall have a manual override capability to aid in system flushing, startup, and balancing.

E. Air and Hot Water Electronic Temperature Sensors:

1. All electronic temperature sensors shall be compatible with Johnson METASYS
systems.

2.  Sensors shall be 1,000 ohm platinum, resistance temperature detectors (RTDs) with two
wire connections. Duct mounted sensors shall be averaging type. Contractor may
install probe type when field conditions prohibit averaging type, but must receive
permission from Owner's Representative.

3.  Coordinate thermowell manufacturer with RTD manufacturer. Thermowells that are
installed by the contractor, but are to have the RTD installed by owner, must be Johnson
Controls Inc. series WZ-1000.

H.  Occupant Override: Provide wall mounted occupant override button in locations shown on
drawings.

l. Low Limit Controllers: Provide unit-mounted low limit controllers, of rod-and-tube type, with an
adjustable set point and a manual reset. Capillary shall be of adequate length to horizontally
traverse face of cooling coil every 12". Multiple low limit controllers may be required for large
coils. Controller shall have an extra set of contactors for connection to control panel for alarm
status. Locate the thermostat case and bellows where the ambient temperature is always
warmer than the set point.

1.  Freeze Stats: Johnson Controls model A70HA-1 or approved equal.

J. Humidistats: Humidistats must be contamination resistant, capable of +2% RH accuracy, have
field adjustable calibration and provide a linear proportional signal.
1. HD20K-T91 or equivalent.

K. Humidity High Limit
1. Multi-function device that can function as a high limit or proportional override humidity
controller, as stand-alone proportional controller, or a stand-alone two-position
controller.
a) Johnson Controls TRUERH HL-67N5-8NOOP or approved equal.

L. Carbon Dioxide Sensor:
1. Wall Mount: ACI Model ESENSE-R.
2. Duct Mount: ACI Model ESENSE-D.

M. Fan/Pump Status: Status points for fan or pump motors with a VFD must be connected to the
terminal strip of the VFD for status indication.
Current switches: Current switches are required for fan and pump statuses that are not
connected to a VFD. The switches must have an adjustable trip setpoint with LED indication
and be capable of detecting broken belts or couplings. Units shall be powered by monitored
line, UL listed and CE certified, and have a five year warranty.
1. Kele, Hawkeye or approved equal.

N. Relays Used for Fan and Pump Start/Stop: Must have LED indication and be mounted
externally of starter enclosure or VFD.
1. Kele, RIBU1C or approved equal.

O. Power Supply Used to Provide Power to Contractor-Provided Control Devices: Shall have
adjustable DC output, screw terminals, overload protection and 24 VAC and 24 VDC output.
1.  Kele, DCPA-1.2 or approved equal.
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P.  Pressure Differential Switch:
1.  Fans: NECC model DP222 or approved equal.

Q. Differential Pressure Transmitter: Provide units with linear analog 4-20mA output proportional
to differential pressure, compatible with the Johnson METASYS Systems.

1. Water: Units shall be wet/wet differential pressure capable of a bi-directional pressure
range of +/- 50 psid. Accuracy shall be +/- 0.25% full scale with a compensated
temperature range of 30 to 150 deg F and a maximum working pressure of 250 psig.

2. Install transmitter in a pre-manufactured assembly with shut off valves, vent valves and
a bypass valve.

a) Setra model 230 with Kele model 3-VLV, three valve manifold or approved equal.

3. Air: Units shall be capable of measuring a differential pressure of 0 to 5 in. WC.
Accuracy shall be +/- 1.0% full scale with a compensated temperature range of 40 to
149 deg F and a maximum working pressure of 250 psig.

a) Shall be installed in control panel and piped 2/3 down the duct unless shown
otherwise or approved by owners representative.

R.  Building Static Pressure: Transducer shall utilize a ceramic capacitive sensing element to
provide a stable linear output over the specified range of building static pressure. Transducer
shall be housed in a wall-mounted enclosure with LCD display. Transducer shall have the
following capabilities:

1 Input Power: 24 VAC

2 Output: 0-10 VDC

3 Pressure Range: -0.25 to +0.25 inches w.g.

4, Display: 3-1/2 digit LCD, displaying pressure in inches w.g.

5. Accuracy: +/- 1.0% combined linearity and hysteresis

6 Temperature effect: 0.05% / deg C

7 Zero drift (1 year): 2.0% max

8 Zero adjust: Push-button auto-zero and digital input

9.  Operating Environment: 0 to 140 deg F, 90% RH (non-condensing)

10. Fittings: Brass barbs, 1/8” O.D.

11.  Enclosure: High-impact ABS plastic

12.  OQutside Air Sensor Pickup Port: UV stabilized thermoplastic or aluminum “can”
enclosure to shield outdoor pressure sensing tube from wind effects. BAPI ZPS-ACC10-
rooftop mount, wall mount, or equivalent.

13. Transducer shall be Veris Industries Model PXPLX01S, equivalent from Setra, or
approved equal.

S.  High Static Pressure Limit Switch: Provide pressure high limit switch to open contact in fan
circuit to shut down the supply fan when the inlet static pressure rises above the set point.
Provide with an adjustable set point, a manual reset button, 2 SPST (normally closed)
contacts, and 2" compression fittings.

1.  Kele model AFS-460-DDS, or approved equal.

T. AIRFLOW/TEMPERATURE MEASUREMENT DEVICES

1. Provide airflow/temperature measurement devices where indicated on the plans. Fan inlet
measurement devices shall not be substituted for duct or plenum measurement devices
indicated on the plans.

2. The measurement device shall consist of one or more sensor probe assemblies and a
single, remotely mounted, microprocessor-based transmitter. Each sensor probe
assembly shall contain one or more independently wired sensor housings. The airflow and
temperature readings calculated for each sensor housing shall be equally weighted and
averaged by the transmitter prior to output. Pitot tubes and arrays are not acceptable.
Vortex shedding flow meters are not acceptable.

3. All Sensor Probe Assemblies
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a) Each sensor housing shall be manufactured of a U.L. listed engineered
thermoplastic.

b)  Each sensor housing shall utilize two hermetically sealed, bead-in-glass thermistor
probes to determine airflow rate and ambient temperature. Devices that use “chip”
or diode case type thermistors are unacceptable. Devices that do not have 2
thermistors in each sensor housing are not acceptable.

c) Each sensor housing shall be calibrated at a minimum of 16 airflow rates and have
an accuracy of +/-2% of reading over the entire operating airflow range. Each
sensor housing shall be calibrated to standards that are traceable to the National
Institute of Standards and Technology (NIST).

(1) Devices whose accuracy is the combined accuracy of the transmitter and
sensor probes must demonstrate that the total accuracy meets the
performance requirements of this specification throughout the measurement
range.

d)  The operating temperature range for the sensor probe assembly shall be -20° F to
160 F. The operating humidity range for the sensor probe assembly shall be 0-
99% RH (non-condensing).

e) [Each temperature sensor shall be calibrated at a minimum of 3 temperatures and
have an accuracy of +/-0.15° F over the entire operating temperature range. Each
temperature sensor shall be calibrated to standards that are traceable to the
National Institute of Standards and Technology (NIST).

f) Each sensor probe assembly shall have an integral, U.L. listed, plenum rated cable
and terminal plug for connection to the remotely mounted transmitter. All terminal
plug interconnecting pins shall be gold plated.

g) Each sensor assembly shall not require matching to the transmitter in the field.

h) A single manufacturer shall provide both the airflow/temperature measuring
probe(s) and transmitter at a given measurement location.

4. Duct and Plenum Sensor Probe Assemblies

a) Sensor housings shall be mounted in an extruded, gold anodized, 6063 aluminum
tube probe assembly. Thermistor probes shall be mounted in sensor housings
using a waterproof marine grade epoxy resin. All wires within the aluminum tube
shall be Kynar coated.

b)  The number of sensor housings provided for each location shall be as follows:

(1) Area(sq.ft.) Sensors

<2 4
2to<4 6
4 to <8 8
8 to <16 12
>=16 16

c) Probe assembly mounting brackets shall be constructed of 304 stainless steel.
Probe assemblies shall be mounted using one of the following options:
(1) Insertion mounted through the side or top of the duct.
(2) Internally mounted inside the duct or plenum.
(3) Standoff mounted inside the plenum.
d)  The operating airflow range shall be 0 to 5,000 FPM unless otherwise indicated on
the plans.
5.  Fan Inlet Sensor Probe Assemblies
a) Sensor housings shall be mounted on 304 stainless steel blocks.
b)  Mounting rods shall be field adjustable to fit the fan inlet and constructed of nickel
plated steel.
c) Mounting feet shall be constructed of 304 stainless steel.
d)  The operating airflow range shall be 0 to 10,000 FPM unless otherwise indicated
on the plans.
6.  Transmitters
a) The transmitter shall have a 16 character alpha-numeric display capable of
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PART 3 EXECUTION

9)

displaying airflow, temperature, system status, configuration settings and

diagnostics. Configuration settings and diagnostics shall be accessed through a

pushbutton interface on the main circuit board. Airflow shall be field configurable to

be displayed as a velocity or a volumetric rate.

The transmitter shall be capable of independently monitoring and averaging up to

16 individual airflow and temperature readings. The transmitter shall be capable of

displaying the airflow and temperature readings of individual sensors on the LCD

display.

The transmitter shall have a power switch and operate on 24 VAC (isolation not

required). The transmitter shall use a switching power supply fused and protected

from transients and power surges.

All interconnecting pins, headers and connections on the main circuit board, option

cards and cable receptacles shall be gold plated.

The operating temperature range for the transmitter shall be -20° F to 120° F. The

transmitter shall be protected from weather and water.

The transmitter shall be capable of communicating with the host controls using one

of the following interface options:

(1) Linear analog output signal: Field selectable, fuse protected and isolated, 0-
10VDC and 4-20mA (4-wire).

(2) RS-485: Field selectable BACnet-MS/TP, ModBus-RTU and Johnson
Controls N2 Bus.

(3) 10 Base-T Ethernet: Field selectable BACnet Ethernet, BACnet-IP, ModBus-
TCP and TCP/IP.

(4) LonWorks Free Topology.

The transmitter shall have an infra-red interface capable of downloading individual

sensor airflow and temperature data or uploading transmitter configuration data to

a handheld PDA (Palm or Microsoft Pocket PC operating systems).

The measuring device shall be UL listed as an entire assembly.

The manufacturer’s authorized representative shall review and approve placement and
operating airflow rates for each measurement location indicated on the plans. A written
report shall be submitted to the consulting mechanical engineer if any measurement
locations do not meet the manufacturer’s placement requirements.

Manufacturer

a)

b)

Primary flow elements, sensors, meters and transducers shall be EBTRON, Inc.
Model GTx116-P and GTx116-F or approved equal.

The naming of any manufacturer does not automatically constitute acceptance of
this standard product nor waive their responsibility to comply totally with all
requirements of the proceeding specification.

Electrical Requirements: Provide electric-pneumatic switches, electrical devices, and relays
that are UL-listed and of type which meet current and voltage characteristics of the project. All
devices shall be of industrial/ commercial grade or better. Residential types will be rejected.

EP Switches: Landis & Gyr Powers, Inc. Series 265 - Junction Box Type or approved
equal.

Relays: Relays shall have an LED status indicator, voltage transient suppression,
Closed-Open-Auto switch, plastic enclosure, and color coded wires. Kele model
RIBU1C or approved equal.

3.1 INSTALLATION OF CONTROL SYSTEMS

A. General: Install systems and materials in accordance with manufacturer’s instructions,
roughing-in drawings and details shown on drawings.
B.  Control Air Piping:
All control air piping shall be copper. Exception: Flexible Tubing may be used for a
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6.

7.
8.

maximum of two (2) feet at connections to equipment [except for steam control valves]
and inside control cabinets.

Provide copper tubing with a maximum unsupported length of 3'-0".

Pressure Test control air piping at 30 psi for 24 hours. Test fails if more than 5 PSI loss
occurs.

Fasten flexible connections bridging cabinets and doors, neatly along hinge side, and
protect against abrasion. Tie and support tubing neatly.

Number-code or color-code tubing, except local individual room control tubing, for future
identification and servicing of control system.

All control tubing at control panel shall be tagged and labeled during installation to assist
owner in making termination connections at control panel.

Provide pressure gages on each output device.

Paint all exposed control tubing to match existing.

C. Raceway: Raceway is to be installed in accordance with the National Electric Code. Use of
flexible metal conduit or liquidtight flexible conduit is limited to 36" to connect from EMT to
devices subject to movement. Flexible raceway is not to be used to compensate for
misalignment of raceway during installation.

D. Control Wiring: Install control wiring in raceway, without splices between terminal points,
color-coded. Install in a neat workmanlike manner, securely fastened. Install in accordance
with National Electrical Code.

1.
2.

3.

Install circuits over 25-volt with color-coded No. 12 stranded wire.

Install electronic circuits and circuits under 25-volts with color-coded No. 18 stranded

twisted shielded pair type conductor.

N2 communications bus wire shall be 18 AWG, plenum rated, stranded twisted shielded,

3 conductor, with blue outer casing, descripted as 18-03 OAS STR PLNM NEON BLU

JK distributed by Windy City Wire, constructed by Cable-Tek, or approved equivalent.

a) Metastat wiring shall be minimum 20 AWG, plenum rated, stranded, 8 conductor
stranded wire.

FC communications bus wire shall be 22 AWG, plenum rated, stranded twisted shielded,

3 conductor, with blue outer casing, descripted as 22-03 OAS STR PLNM NEON BLU

JK distributed by Windy City Wire, constructed by Cable-Tek, or approved equivalent.

a) Network sensor wiring (SA Bus) shall be 22 gauge plenum rated stranded twisted
wire, 4 conductor.

All control wiring at control panel shall be tagged and labeled during installation to assist

owner in making termination connections at control panel. Label all control wires per bid

documents.

E. Alllow voltage electrical wiring shall be run as follows:

1.
2.
3.

4.

Route electrical wiring in concealed spaces and mechanical rooms whenever possible.
Provide EMT conduit and fittings in mechanical rooms and where indicated on drawings.
Low voltage electrical wiring routed above acoustical ceiling is not required to be in
conduit, but wire must be plenum rated and properly supported to building structure.
Provide surface raceway, fittings and boxes in finished areas where wiring cannot be run
in concealed spaces. Route on ceiling or along walls as close to ceiling as possible.
Run raceway parallel to walls. Diagonal runs are not permitted. Paint raceway and
fittings to match existing conditions. Patch/repair/paint any exposed wall penetrations to
match existing conditions.

F.  All devices shall be mounted appropriately for the intended service and location.

1.

Adjustable thermostats shall be provided with base and covers in occupied areas and
mounted 48" above finished floor to the top of the device. Tubing and/or wiring shall be
concealed within the wall up to the ceiling where ever possible. Surface raceway may
only be used with approval of Owners Representative. Wall mounted sensors such as
CO2, RH, and non-adjustable temperature sensors shall be mounted 54” above finished
floor. Duct mounted sensors shall be provided with mounting brackets to accommodate
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insulation. Mounting clips for capillary tubes for averaging sensors are required.

2. All control devices shall be tagged and labeled for future identification and servicing of
control system.

3. Preheat and mixed air discharge sensors must be of adequate length and installed with
capillary tube horizontally traversing face of coil, covering entire coil every 24 inches
bottom to top.

4.  All other air sensors located in AHU’s shall be of adequate length to cover every 36” of
the air flow path.

5.  Allfield devices must be accessible or access panels must be installed.

Install magnehelic pressure gage across each air handling unit filter bank. If the air handling
unit has a prefilter and a final filter, two magnehelic pressure gages are required.

Install disconnect switch that is field mounted on the face of AHU I/O panel. This switch shall
provide the equivalent of a software point to enable and disable the unit from BAS. Switch
shall have a plastic cover to prevent accidental use. Label switch to read “AH-XX BAS
ENABLE/DISABLE AUTHORIZED USE ONLY”. IDEC model ASD201NU 2-position selector
switch (30mm) and IDEC OL-KL1 Lock out Adapter (Switch Cover) or equivalent.

3.2 ADJUSTING AND START-UP

A.  Start-Up: Temporary control of Air Handling Units shall be allowed only if approved by the
owner’s representative to protect finishes, etc., AHUs may be run using caution with
temporary controls installed by contractor early in the startup process. All safeties including a
smoke detector for shut down must be operational. Some means of discharge air control shall
be utilized and provided by the contractor such as a temporary temperature sensor and
controller located and installed by the Contractor.

B. The start-up, testing, and adjusting of pneumatic and digital control systems will be conducted
by owner. Once all items are completed by the Contractor for each system, Contractor shall
allow time in the construction schedule for owner to complete commissioning of controls
before project substantial completion. This task should be included in the original schedule
and updated to include the allotted time necessary to complete it. As a minimum, the following
items are required to be completed by the Contractor for Owner to begin controls
commissioning.

1. Process Control Network
a) The control boards and enclosures need to be installed in the mechanical rooms.
b)  The fiber optic conduit and box for the process control network needs to be
installed. Once in place, Owner needs to be contacted so the length of the owner
provided fiber cable can be determined and ordered, if required. Coordinate with
Owner to schedule the pull in and termination of the fiber cable. Power should be
in place at that time. (Fiber for the process control network is required to allow
metering of utilities prior to turn on.)
2.  Heating System
a) Pumps, heat exchangers, steam pressure reducing station, piping, control valves,
steam and/or hot water meter, feeder conduit and wire, VFDs, control panels and
control wiring installed in the mechanical room. The house keeping pads must be
poured before pump operation. All must be in place in working order (pumps
aligned, VFDs set up by vendor, motors checked for rotation, steam regulators set
to required pressure, condensate pumps operational, heating system ready to
circulate (all piping pressure tested, flushed, and insulated) with differential
pressure sensors in place.
3. Cooling System
a) Pumps, heat exchangers, piping, control valves, chilled water meter, feeder
conduit and wire, VFDs, control panels and control wiring installed in the
mechanical room. The house keeping pads must be poured before pump
operation. All must be in place in working order (pumps aligned, VFDs set up by
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vendor, motors checked for rotation, cooling system ready to circulate (all piping
pressure tested, flushed, and insulated) with differential pressure sensors in place.

VAVs-First Pass

a) Power, (FC or N2 bus), and control wire installed before owner can make first
commissioning pass. First pass includes installation of VAV controller, termination
of power, control and network communication wiring.

Air Handlers

a)  Prior to owner commissioning, at a minimum, the following items shall be
complete: Power wiring, motor rotation check, fire/smoke dampers open, control
wiring including all safeties, 10 cabinet, air handler cleaned, and filters installed as
required. To protect the systems from dirt, outside air with no return will be used
until the building is clean enough for return air operation.

VAVs-Second Pass

a) After the air handlers are running and under static pressure control and the heating
water system is operating, a second pass can be made on the VAVs to download
the control program and commission controllers to verify the VAV dampers,
thermostat, and reheat control valves are working properly.

Exhaust and Energy Recovery Systems

a) Exhaust fans need to be operational and under control before labs can be
commissioned.

Lab Air Controls
a) Lab Air Controls vendor will have the same requirements as stated above for
VAVs.

Some balance work can be done alongside the control work as long as areas are mostly
complete and all diffusers are in place.

3.3 CLOSEOUT PROCEDURES

A. Contractor shall provide complete diagrams of the control system including flow diagrams with
each control device labeled, a diagram showing the termination connections, and an
explanation of the control sequence. The diagram and sequence shall be framed and
protected by glass and mounted next to controller.

B. Contractor shall provide as built diagram of network bus routing listing all devices on bus,
once wiring is complete prior to scope completion.

END OF SECTION 23 0900
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SECTION 23 1123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Pipes, tubes, and fittings.

Piping specialties.

Piping and tubing joining materials.
Valves.

Pressure regulators.

a0 =

1.2 PERFORMANCE REQUIREMENTS
A. Minimum Operating-Pressure Ratings:
1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 100 psig minimum unless otherwise indicated.
1.3 ACTION SUBMITTALS

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

1.4 QUALITY ASSURANCE

A. Steel Support Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and application.

PART 2 - PRODUCTS

21 PIPES, TUBES, AND FITTINGS
A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.

2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and
threaded ends.
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4. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy,
adhesive, and PE.

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

2.2 PIPING SPECIALTIES
A. Appliance Flexible Connectors:

Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
Corrugated stainless-steel tubing with polymer coating.
Operating-Pressure Rating: 0.5 psig.

End Fittings: Zinc-coated steel.

Threaded Ends: Comply with ASME B1.20.1.

Maximum Length: 72 inches

NGO AWN =

B. Quick-Disconnect Devices: Comply with ANSI Z21.41.

Copper-alloy convenience outlet and matching plug connector.
Nitrile seals.

Hand operated with automatic shutoff when disconnected.

For indoor or outdoor applications.

Adjustable, retractable restraining cable.

a0 =

C. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-
end connection.

2.3 JOINING MATERIALS
A. Joint Compound and Tape: Suitable for natural gas.

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

C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.

2.4 MANUAL GAS SHUTOFF VALVES

A. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

CWP Rating: 125 psig.

Threaded Ends: Comply with ASME B1.20.1.

Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch and smaller.

PN

o
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6.

Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked
on valve body.

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

Sk wdd =~

o N

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve
Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

C. Valve Boxes:

o=

Cast-iron, two-section box.

Top section with cover with "GAS" lettering.

Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.
Adjustable cast-iron extensions of length required for depth of bury.

Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head, and
with stem of length required to operate valve.

2.5 MOTORIZED GAS VALVES

A. Electrically Operated Valves: Comply with UL 429.

ONoOORWN =

Pilot operated.

Body: Brass or aluminum.

Seats and Disc: Nitrile rubber.

Springs and Valve Trim: Stainless steel.

120-V ac, 60 Hz, Class B, continuous-duty molded coil, and replaceable.
NEMA ICS 6, Type 4, coil enclosure.

Normally closed.

Visual position indicator.

2.6 PRESSURE REGULATORS

A. General Requirements:

1.
2.
3.
4.

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 and smaller.

B. Line Pressure Regulators: Comply with ANSI Z21.80.

1.
2.
3.

Body and Diaphragm Case: Cast iron or die-cast aluminum.
Springs: Zinc-plated steel; interchangeable.
Diaphragm Plate: Zinc-plated steel.
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4. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve
port.

5. Orifice: Aluminum; interchangeable.

6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

7. Single-port, self-contained regulator with orifice no larger than required at maximum
pressure inlet, and no pressure sensing piping external to the regulator.

8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed
150 percent of design discharge pressure at shutoff.

9. Overpressure Protection Device: Factory mounted on pressure regulator.

10.Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not
connected to vent piping.

11.Maximum Inlet Pressure: 2 psig.

C. Appliance Pressure Regulators: Comply with ANSI Z21.18.

Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
Regulator may include vent limiting device, instead of vent connection, if approved by
authorities having jurisdiction.

8. Maximum Inlet Pressure: 2 psig.

Noobkhowoh=

DIELECTRIC UNIONS

A. Dielectric Unions:

1. Description:

a. Standard: ASSE 1079.
b. Pressure Rating: 125 psig minimum at 180 deg F.
c. End Connections: Solder-joint copper alloy and threaded ferrous.

PART 3 - EXECUTION

3.1  OUTDOOR PIPING INSTALLATION
. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply
with requirements in Section 31 2000 "Earth Moving" for excavating, trenching, and backfilling.
1. If natural-gas piping is installed less than 36 inches below finished grade, install it in
containment conduit.
. Steel Piping with Protective Coating:
1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
2. Replace pipe having damaged PE coating with new pipe.
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D.

Install fittings for changes in direction and branch connections.

3.2 INDOOR PIPING INSTALLATION

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss,
expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on Coordination Drawings.

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during
progress of construction, to allow for mechanical installations.

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

G. Locate valves for easy access.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements.

L. Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same
size as connected pipe. Install with space below bottom of drip to remove plug or cap.

M. Extend relief vent connections for service regulators, line regulators, and overpressure
protection devices to outdoors and terminate with weatherproof vent cap.

N. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or
floors, and in floor channels unless indicated to be exposed to view.

O. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

P. Connect branch piping from top or side of horizontal piping.
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. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each

piece of equipment.

. Do not use natural-gas piping as grounding electrode.

. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for

sleeves specified in Section 23 0517 "Sleeves and Sleeve Seals for HVAC Piping."

. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with

requirements for sleeve seals specified in Section 23 0517 "Sleeves and Sleeve Seals for
HVAC Piping."

. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with

requirements for escutcheons specified in Section 23 0518 "Escutcheons for HVAC Piping."

3.3 VALVE INSTALLATION
A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel
tubing or copper connector.
B. Install underground valves with valve boxes.
C. Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.
3.4 PIPING JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
. Threaded Joints:
1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.
5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.
. Welded Joints:
1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding
operators.
2. Bevel plain ends of steel pipe.
3. Patch factory-applied protective coating as recommended by manufacturer at field welds and
where damage to coating occurs during construction.
. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter.
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F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not overtighten.

G. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.

3.5 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for pipe hangers and supports specified in Section 23 0529 "Hangers
and Supports for HVAC Piping and Equipment.”
B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod
sizes:
1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
3.6 CONNECTIONS
A. Connect to utility's gas main according to utility's procedures and requirements.
B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70.
C. Install piping adjacent to appliances to allow service and maintenance of appliances.
D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within
72 inches of each gas-fired appliance and equipment. Install union between valve and
appliances or equipment.
E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical
to inlet of each appliance.
3.7 LABELING AND IDENTIFYING
A. Comply with requirements in Section 23 0553 "ldentification for HVAC Piping and Equipment”
for piping and valve identification.
B. Install detectable warning tape directly above gas piping, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.
3.8 FIELD QUALITY CONTROL
A. Test, inspect, and purge natural gas according to the International Fuel Gas Code and
authorities having jurisdiction.
B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
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3.9

3.10

3.1

3.12

C. Prepare test and inspection reports.

OUTDOOR PIPING SCHEDULE
A. Underground natural-gas piping shall be the following:

1. Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings with protective
coating for steel piping.

B. Aboveground natural-gas piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

C. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.

INDOOR PIPING SCHEDULE

A. Aboveground, branch piping NPS 1 and smaller shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground, distribution piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

C. Underground, below building, piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

D. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and
fittings with protective coating for steel piping.

E. Containment Conduit Vent Piping: Steel pipe with malleable-iron fittings and threaded or
wrought-steel fittings with welded joints. Coat underground pipe and fittings with protective
coating for steel piping.

UNDERGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's
gas mains and listed by an NRTL.

B. Underground: Bronze plug valves.

ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Valves for shall be the following:
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1. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION 23 1123
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SECTION 23 3113 - METAL DUCTS

PART 1 - GENERAL

1.1

1.2

1.3

A

SUMMARY
Section Includes:

Rectangular ducts and fittings.
Round ducts and fittings.
Sheet metal materials.
Sealant and gaskets.

Hangers and supports.

abhwbh =

Related Sections:

1. Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

2. Section 23 3300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule" Article.

Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads
and stresses within limits and under conditions described in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" and ASCE/SEI 7.

ACTION SUBMITTALS
Product Data: For each type of product indicated.
Shop Drawings:

Factory- and shop-fabricated ducts and fittings.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Penetrations through fire-rated and other partitions.

Hangers and supports, including methods for duct and building attachment and vibration
isolation.

Sk wh -~
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A.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to AWS D9.1M/D9.1,
"Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS

21

2.2

A

B.

C.

D.

A.

B.

RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on
indicated static-pressure class unless otherwise indicated.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Linx Industries (formerly Lindab).

b. McGill AirFlow LLC.

C. SEMCO LLC.
Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
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24

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Fabricate round ducts larger Than 90 inches in diameter with butt-welded longitudinal
seams.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60 or G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed
ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the
"Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B,
No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black
and galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index

of 50 when tested according to UL 723; certified by an NRTL.

Water-Based Joint and Seam Sealant:

CP241935 Memorial Stadium Facilities - 233113-30f 9 METAL DUCTS
Concourse Restroom & Concession
Stand Upgrades



2.5

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

©CoNOOGO A WN =

Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.

oo =

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢cfm/100 sq. ft. at 1-inch wg and shall be
rated for10-inch wg static-pressure class, positive or negative.

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
CP241935 Memorial Stadium Facilities - 233113 -40f 9 METAL DUCTS

Concourse Restroom & Concession
Stand Upgrades



PART 3 - EXECUTION

31 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings
and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.

C. Install round ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

l. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Section 23 3300 "Air Duct Accessories" for fire and smoke
dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction,"
Appendix G, "Duct Cleanliness for New Construction Guidelines."

3.2 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.
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Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these
requirements.

3.3 DUCT SEALING

A. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction

Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

2. Outdoor, Supply-Air Ducts: Seal Class A.

3. Outdoor, Return-Air Ducts: Seal Class A.

4. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class A.

5. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal
Class A.

. Conditioned Space, Exhaust Ducts: Seal Class A.
7. Conditioned Space, Return-Air Ducts: Seal Class A.
3.4 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports."”

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3 Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches thick.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet.
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3.5

3.6

3.7

Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 23 3300 "Air
Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.

START UP

Air Balance: Comply with requirements in Section 23 0593 "Testing, Adjusting, and Balancing
for HVAC."

DUCT SCHEDULE

Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1. Underground Ducts: Concrete-encased, PVC-coated, galvanized sheet steel with thicker
coating on duct exterior.

Supply Ducts:
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a Pressure Class: Positive 2-inch wg.

b. Minimum SMACNA Seal Class: A.

C. SMACNA Leakage Class for Rectangular: 24.

d SMACNA Leakage Class for Round and Flat Oval: 12 .

2. Ducts Connected to Constant-Volume Air-Handling Units:

Pressure Class: Positive 3-inch wg.

Minimum SMACNA Seal Class: B.

SMACNA Leakage Class for Rectangular: 12.
SMACNA Leakage Class for Round and Flat Oval: 6.

oo oo

3. Ducts Connected to Variable-Air-Volume Air-Handling Units:

Pressure Class: Positive 4-inch wg.

Minimum SMACNA Seal Class: A.

SMACNA Leakage Class for Rectangular: 6.
SMACNA Leakage Class for Round and Flat Oval: 3.

Qoo

Return Ducts:
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

a. Pressure Class: Positive or negative 2-inch wg.
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b. Minimum SMACNA Seal Class: C.
c. SMACNA Leakage Class for Rectangular: 24.
d. SMACNA Leakage Class for Round and Flat Oval: 12.

2. Ducts Connected to Air-Handling Units:

Pressure Class: Positive or negative 3-inch wg.
Minimum SMACNA Seal Class: B.

SMACNA Leakage Class for Rectangular: 12.
SMACNA Leakage Class for Round and Flat Oval: 6.

a0 oo

D. Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a Pressure Class: Negative 2-inch wg.

b. Minimum SMACNA Seal Class: A.

C. SMACNA Leakage Class for Rectangular: 24.

d SMACNA Leakage Class for Round and Flat Oval: 12.

2. Ducts Connected to Commercial Kitchen Hoods: Comply with NFPA 96.

Exposed to View: Type 304, stainless-steel sheet, No. 4 finish.
Concealed: Carbon-steel sheet.

Welded seams and joints.

Pressure Class: Positive or negative 2-inch wg.

Minimum SMACNA Seal Class: Welded seams, joints, and penetrations.
SMACNA Leakage Class: 3.

SNCICHC IS Y

E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

Pressure Class: Positive or negative 2-inch wg.
Minimum SMACNA Seal Class: C.

SMACNA Leakage Class for Rectangular: 24.
SMACNA Leakage Class for Round and Flat Oval: 12.

cooow

2. Ducts Connected to Air-Handling Units:

a. Pressure Class: Positive or negative 3-inch wg.

b. Minimum SMACNA Seal Class: B.

c. SMACNA Leakage Class for Rectangular: 12.

d. SMACNA Leakage Class for Round and Flat Oval: 6.

F. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel.
2. Stainless-Steel Ducts:
a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream: Galvanized.

G. Elbow Configuration:
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1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

C. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered
Elbows." Elbows with less than 90-degree change of direction have proportionately
fewer segments.

1) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
C. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

H. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."
Saddle taps are permitted in existing duct.

a. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
C. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 23 3113
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SECTION 23 3300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A.

SUMMARY
Section Includes:

Backdraft and pressure relief dampers.
Manual volume dampers.

Control dampers.

Turning vanes.

Flexible connectors.

Duct accessory hardware.

ook wdd =

ACTION SUBMITTALS

Product Data: For each type of product.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

21 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

2.2 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60.
2. Exposed-Surface Finish: Mill phosphatized.

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.
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BACKDRAFT AND PRESSURE RELIEF DAMPERS

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

1. American Warming and Ventilating; a Mestek Architectural Group company.
2. Nailor Industries Inc.

3. Vent Products Co., Inc.

Description: Gravity balanced.

Maximum Air Velocity: 2000 fpm.

Maximum System Pressure: 1-inch wg.

Frame: Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or
mechanically attached and mounting flange.

Blades: Multiple single-piece blades, center pivoted, maximum 6-inch width, 0.025-inch-thick,
roll-formed aluminum with sealed edges.

Blade Action: Parallel.
Blade Seals: Felt.
Blade Axles:

1. Material: Nonferrous metal.
2. Diameter: 0.20 inch.

Tie Bars and Brackets: Aluminum.

Return Spring: Adjustable tension.

Bearings: Steel ball or synthetic pivot bushings.

Accessories:

Adjustment device to permit setting for varying differential static pressure.
Counterweights and spring-assist kits for vertical airflow installations.
Screen Mounting: Rear mounted.

Screen Material: Aluminum.

Screen Type: Insect.
90-degree stops.

Sk whN -~

MANUAL VOLUME DAMPERS

Standard, Steel, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to

the following:

a. Flexmaster U.S.A., Inc.
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b. McGill AirFlow LLC.
C. Nailor Industries Inc.

Standard leakage rating, with linkage outside airstream.
Suitable for horizontal or vertical applications.
Frames:

PoDd

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
b. Mitered and welded corners.
C. Flanges for attaching to walls and flangeless frames for installing in ducts.

5. Blades:

Multiple or single blade.

Parallel- or opposed-blade design.
Stiffen damper blades for stability.
Galvanized-steel, 0.064 inch thick.

coop

6. Blade Axles: Nonferrous metal.
7. Bearings:

a. Molded synthetic.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.

8. Tie Bars and Brackets: Galvanized steel.

Jackshaft:

1. Size: 1-inch diameter.
Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple-damper assemblies.

3. Length and Number of Mountings: As required to connect linkage of each damper in
multiple-damper assembly.

Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel,
and a 3/4-inch hexagon locking nut.

2. Include center hole to suit damper operating-rod size.

3. Include elevated platform for insulated duct mounting.

FLANGE CONNECTORS

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

1. CL WARD & Family Inc.
2. Ductmate Industries, Inc.
3. Ward Industries; a brand of Hart & Cooley, Inc.

Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors,
gaskets, and components.
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2.6

2.7

2.8

Material: Galvanized steel.

Gage and Shape: Match connecting ductwork.

TURNING VANES

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

1. CL WARD & Family Inc.
2. Ductmate Industries, Inc.
3. Ward Industries; a brand of Hart & Cooley, Inc.

Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support
with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

Vane Construction: Single wall.

FLEXIBLE CONNECTORS

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

1. CL WARD & Family Inc.

2. Ductmate Industries, Inc.

3. Ward Industries; a brand of Hart & Cooley, Inc.

Materials: Flame-retardant or noncombustible fabrics.

Coatings and Adhesives: Comply with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to
two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick
aluminum sheets. Provide metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 o0z./sq. yd..

2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit
duct-insulation thickness.
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B.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

31 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards," for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts,
and aluminum accessories in aluminum ducts.

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to
exhaust fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches
extend from larger ducts. Where dampers are installed in ducts having duct liner, install
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat
channel.

1. Install steel volume dampers in steel ducts.

E. Set dampers to fully open position before testing, adjusting, and balancing.

F. Install test holes at fan inlets and outlets and elsewhere as indicated.

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessories and equipment at the following locations:

1. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.
Access doors for access to fire or smoke dampers having fusible links shall be pressure
relief access doors and shall be outward operation for access doors installed upstream
from dampers and inward operation for access doors installed downstream from
dampers.

2. Elsewhere as indicated.

H. Install access doors with swing against duct static pressure.

l. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 5 inches.

2. Two-Hand Access: 12 by 6 inches.

3. Head and Hand Access: 18 by 10 inches.

4. Head and Shoulders Access: 21 by 14 inches.

5. Body Access: 25 by 14 inches.

6. Body plus Ladder Access: 25 by 17 inches.

J. Label access doors according to Section 23 0553 "Identification for HVAC Piping and
Equipment" to indicate the purpose of access door.
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K. Install flexible connectors to connect ducts to equipment.

L. Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. Do not
use flexible ducts to change directions.

M. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct
clamped or strapped in place.

N. Connect flexible ducts to metal ducts with draw bands.
0. Install duct test holes where required for testing and balancing purposes.
3.2 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.
Inspect locations of access doors and verify that purpose of access door can be
performed.

3. Operate fire and smoke dampers to verify full range of movement and verify that proper
heat-response device is installed.

4, Inspect turning vanes for proper and secure installation.

END OF SECTION 23 3300
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SECTION 23 3423 - HVAC POWER VENTILATORS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Centrifugal ventilators - roof downblast.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by an NRTL, and marked for intended location and application.

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit
components.

C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

2.2 CENTRIFUGAL VENTILATORS - ROOF DOWNBLAST

A. Housing: Downblast; removable spun-aluminum dome top and outlet baffle; square, one-piece
aluminum base with venturi inlet cone.

B. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
C. Direct Drive
D. Accessories:

1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less
than 50 percent.

2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan
housing, factory wired through an internal aluminum conduit.

3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.
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4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base;
factory set to close when fan stops.

5. Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator;
wired to close when fan stops.

6. Spark-resistant, all-aluminum wheel construction.

7. Mounting Pedestal: Galvanized steel with removable access panel.

E. Prefabricated Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch-thick, rigid,
fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit
roof opening and fan base.

1. Configuration: Self-flashing without a cant strip, with mounting flange.
2. Overall Height: 12 inches.
2.3 MOTORS

A. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements
for motors specified in Section 23 0500 "Common Work Results for HVAC."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not
require motor to operate in service factor range above 1.0.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL
A. Install power ventilators level and plumb.
B. Install units with clearances for service and maintenance.
C. Label units according to requirements specified in Section 23 0553 "ldentification for HVAC
Piping and Equipment."
3.2 DUCTWORK CONNECTIONS
A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Section 23 3300 "Air
Duct Accessories."

3.3 ELECTRICAL CONNECTIONS

A. Connect wiring according to Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables."

B. Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical
Systems."

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.
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1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in
Section 26 0553 "ldentification for Electrical Systems."

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and
engraved white letters at least 1/2 inch high.

3.4 CONTROL CONNECTIONS

A. Install control and electrical power wiring to field-mounted control devices.

3.5 ADJUSTING
A. Adjust damper linkages for proper damper operation.
B. Lubricate bearings.

C. Comply with requirements in Section 23 0593 "Testing, Adjusting, and Balancing for HVAC."

3.6 CLEANING

A. After completing system installation and testing, adjusting, and balancing and after completing
startup service, clean fans internally to remove foreign material and construction dirt and dust.

END OF SECTION 23 3423
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SECTION 23 3713 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Adjustable bar registers and grilles.
2. Fixed face grilles.

B. Related Sections:

1. Section 23 3300 "Air Duct Accessories" for fire and smoke dampers and volume-control
dampers not integral to diffusers, registers, and grilles.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance
data including throw and drop, static-pressure drop, and noise ratings.

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location,
quantity, model number, size, and accessories furnished.

1.3 MANUFACTURERS

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

1. Hart & Cooley Inc.
2. Price Industries.
3. Titus.

PART 2 - PRODUCTS

21 REGISTERS AND GRILLES
A. Adjustable Bar Register:

1. Material: Aluminum

Finish: Baked enamel, per air device schedule on bid documents. Pending wall / ceiling
color.

Face Blade Arrangement: Parallel to short dimension, spaced 3/4 inch apart.

Core Construction: Integral.

Rear-Blade Arrangement: Parallel to long dimension spaced 3/4 inch apart.

Frame: 1-1/4 inches wide.

Mounting: Countersunk screw.

N
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2.2

8.

Damper Type: Adjustable opposed blade.

B. Adjustable Bar Girille:

1. Material: Aluminum

N
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Finish: Baked enamel, per air device schedule on bid documents. Pending wall / ceiling
color.

Face Blade Arrangement: Parallel to short dimension spaced 3/4 inch apart.

Core Construction: Integral.

Rear-Blade Arrangement: Parallel to long dimension spaced 3/4 inch apart.

Frame: 1-1/4 inches wide.

Mounting: Countersunk screw.

C. Fixed Face Grille:

1. Material: Aluminum frame, aluminum core.

N
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Finish: Baked enamel, per air device schedule on bid documents. Pending wall / ceiling
color.

Face Arrangement: 1/2-by-1/2-by-1/2-inch grid core.

Core Construction: Integral.

Frame: 1-1/4 inches wide.

Mounting: Lay in.

SOURCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70,

"Method of Testing for Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1  INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final
locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
locate units in the center of panel. Where architectural features or other items conflict with
installation, notify Architect for a determination of final location.

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.

3.2 ADJUSTING
A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed,
before starting air balancing.
END OF SECTION 23 3713
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SECTION 23 5533.16 - GAS-FIRED UNIT HEATERS

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Gas-fired unit heaters.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of gas-fired unit heater.

1. Include rated capacities, operating characteristics, and accessories.

B. Shop Drawings: For gas-fired unit heaters. Include plans, elevations, sections, and attachment
details.

1. Prepare by or under the supervision of a qualified professional engineer detailing
fabrication and assembly of gas-fired unit heaters, as well as procedures and diagrams.

2. Design Calculations: Calculate requirements for selecting vibration isolators and for
designing vibration isolation bases.

3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

4, Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
B. Sample warranty.
1.4 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.
1.5 QUALITY ASSURANCE
A. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section6 -
"Heating, Ventilating, and Air-Conditioning."
1.6 WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace heat exchanger of gas-fired unit
heater that fails in materials or workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.
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PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
2.2 GAS-FIRED UNIT HEATERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Modine Manufacturing Company.

2. REZNOR, a brand of Nortek Global HVAC.

3. Trane.

B. Description: Factory assembled, piped, and wired, and complying with ANSI Z83.8/CSA 2.6.

C. Gas Type: Design burner for natural gas having characteristics same as those of gas available
at Project site.

D. Type of Venting: Indoor, separated combustion, direct vented.

E. Housing: Steel, with integral draft hood and inserts for suspension mounting rods.

F. Accessories:

1. Four-point suspension Kkit.

Power Venter: Centrifugal aluminized-steel fan, with stainless steel shaft; 120-V ac
motor.

3. Concentric, Terminal Vent Assembly: Combined combustion-air inlet and power-vent
outlet with wall or roof caps. Include adapter assembly for connection to inlet and outlet
pipes, and flashing for wall or roof penetration.

G. Heat Exchanger: Aluminized steel.
H. Burner Material: Aluminized steel with stainless steel inserts Stainless steel.
l. Propeller Unit Fan:

1. Aluminum propeller blades riveted to heavy-gage steel spider bolted to cast-iron hub,
dynamically balanced, and resiliently mounted.

2. Fan-Blade Guard: Galvanized steel, complying with OSHA specifications, removable for
maintenance.

J. Centrifugal Unit Fan:
1. Steel, centrifugal fan dynamically balanced and resiliently mounted.
2. Direct Drive

K. Motors:

1. Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 23 0500 "Common Work Results for HVAC."

2. Enclosure Materials: Rolled steel.
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L.

M.

3. Efficiency: Premium efficient.

Controls: Regulated redundant gas valve containing pilot solenoid valve, electric gas valve, pilot
filter, pressure regulator, pilot shutoff, and manual shutoff all in one body.

Gas Control Valve: Single stage.

Ignition: Electronically controlled electric spark with flame sensor.

Fan Thermal Switch: Operates fan on heat-exchanger temperature.

Control transformer.

High Limit: Thermal switch or fuse to stop burner.

Temperature sensor: Unit is controlled by the building automation system. Zone sensor to
be mounted to the back of the heater. See Unit Heater control diagram on sheet M5.1.

Sk wdd =~

Electrical Connection: Factory wire motors and controls for a single electrical connection.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

A

B.

A.

B.

C.

D.

INSTALLATION

Install and connect gas-fired unit heaters and associated gas and vent features and systems
according to NFPA 54 CSA B149.1, applicable local codes and regulations, and manufacturer's
written instructions.

EQUIPMENT MOUNTING

Suspended Units: Suspend from substrate using threaded rods, spring hangers, and building
attachments. Secure rods to unit hanger attachments. Adjust hangers so unit is level and
plumb.

Substrate-Mounted Units: Provide supports connected to substrate. Secure units to supports.

1. Spring hangers are specified in Section 23 0529 "Hangers and Supports for HVAC Piping
and Equipment.”

2. Threaded Rods, Spring Hangers, and Building Attachments: Comply with requirements in
Section 23 0529 "Hangers and Supports for HVAC Piping and Equipment" and
Section 23 0548 "Vibration and Seismic Controls for HVAC."

3. Threaded Rods, Spring Hangers, Building Attachments, and Seismic Restraints: Comply
with requirements in Section 23 0529 "Hangers and Supports for HVAC Piping and
Equipment." and Section 23 0548 "Vibration and Seismic Controls for HYAC."

4, Anchor the unit to resist code-required horizontal acceleration.

CONNECTIONS

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

Where installing piping adjacent to gas-fired unit heater, allow space for service and
maintenance.

Gas Piping: Comply with Section 23 1123 "Facility Natural-Gas Piping." Connect gas piping to
gas train inlet; provide union with enough clearance for burner removal and service.

Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical
Systems."
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3.4

3.6

Connect wiring according to Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables."
FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections| with the assistance of a factory-authorized service
representative]:

1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
2. Verify bearing lubrication.
3. Verify proper motor rotation.
4. Test Reports: Prepare a written report to record the following:
a. Test procedures used.
b. Test results that comply with requirements.
C. Test results that do not comply with requirements and corrective action taken to

achieve compliance with requirements.
Gas-fired unit heater will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

ADJUSTING
Adjust initial temperature and humidity set points.

Adjust burner and other unit components for optimum heating performance and efficiency.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain gas-fired unit heaters.

END OF SECTION 23 5533.16
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SECTION 23 8239.19 - WALL HEATERS

PART 1 - GENERAL

1.1

A

1.2

A

B.

C.

1.3

A.

SUMMARY

Section Includes: Wall heaters with propeller fans and electric-resistance heating coils.

ACTION SUBMITTALS
Product Data: For each type of product.
1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

Shop Drawings:

—_

Include plans, elevations, sections, and details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include details of anchorages and attachments to structure and to supported equipment.

4, Include equipment schedules to indicate rated capacities, operating characteristics,
furnished specialties, and accessories.

5. Wiring Diagrams: Power, signal, and control wiring.

Samples: For each exposed product and for each color and texture specified.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

21 WALL AND CEILING UNIT HEATERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Berko; Marley Engineered Products.
2. Marley Engineered Products.
3. QMark; Marley Engineered Products.
B. Heaters: Assembly including chassis, electric heating coil, fan, motor, and controls. Comply with
UL 2021.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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2.2

A.

B.

C.

23

A

24

A.

B.

2.5

A.

B.

CABINET
Front Panel: Stamped-steel louver, with removable panels fastened with tamperproof fasteners.

Finish: Baked enamel over baked-on primer with manufacturer's standard color selected by
Architect, applied to factory-assembled and -tested wall and ceiling heaters before shipping.

Surface-Mounted Cabinet Enclosure: Steel with finish to match cabinet.

COIL

Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion noise and
60-Hz hum, embedded in magnesium oxide refractory and sealed in corrosion-resistant metallic
sheath. Terminate elements in stainless steel, machine-staked terminals secured with stainless
steel hardware, and limit controls for high-temperature protection. Provide integral circuit
breaker for overcurrent protection.

FAN AND MOTOR

Fan: Aluminum propeller directly connected to motor.

Motor: Permanently lubricated. Comply with requirements in Section 23 0500 "Common Work
Results for HVAC."

CONTROLS

Controls: Unit-mounted thermostat.

Remote thermostats (if any) will be provided by the Temperature Control Contractor.

PART 3 - EXECUTION

31 INSTALLATION OF WALL AND CEILING UNIT HEATERS

A. Install wall and ceiling unit heaters to comply with NFPA 90A.

B. Install wall and ceiling unit heaters level and plumb.

C. Install wall-mounted thermostats and switch controls in electrical outlet boxes at heights to
match lighting controls. Verify location of thermostats and other exposed control sensors with
Drawings and room details before installation.

D. Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical
Systems."

E. Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables."

END OF SECTION 23 8239.19
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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Connectors, splices, and terminations rated 600 V and less.
1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Product Schedule: Indicate type, use, location, and termination locations.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

PART 2 - PRODUCTS

21 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Nonmetallic-sheathed cable is not permitted.
C. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.
22 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C.  Comply with NEMA WC 70
D. Thermoplastic-Insulated Conductors and Cables: Listed and labeled as complying with UL 83

E. Thermoset-Insulated Conductors and Cables: Listed and labeled as complying with UL-44
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Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, etc. as required for a complete operating system.

G. Conductor Material
1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Copper Conductors: Soft drawn annealed, 98% conductivity, uncoated copper
conductors complying with ASTM B 3, ASTM B 8, or ASTM B787/B787M unless
otherwise indicated.
3. Tinned Copper Conductors: Comply with ASTM B33
H. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method: Integrally colored insulation.
3. Color Code
a. 208Y/120V, 3 phase, 4 Wire System:
1) Phase A: Black
2) Phase B: Red
3) Phase C: Blue
4) Neutral/Grounded: White
b. Equipment Ground, All systems: Green
23 COPPER BUILDING WIRE
A. Description: Single conductor insulated wire.
B. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. American Bare Conductor.
2. Southwire Company.
3. WESCO.
C. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
2. RoHS compliant.
3 Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.
E. Conductor Insulation:
1. Type THHN/THWN or Type THHN/THWN-2: Comply with UL 83.
2. Insulation voltage rating: 600 V
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METAL-CLAD CABLE, TYPE MC

Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

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

1. American Bare Conductor.
2. Southwire Company.

3. WESCO.

Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.

3. RoHS compliant.

4, Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

Circuits:

1. Single circuit.

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

Ground Conductor: Insulated.
Minimum Conductor size is #12 AWG
Conductor Insulation:

1. Type TEN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

Minimum insulation rating is 90°C
Armor: Steel, interlocked.

Jacket: PVC applied over armor.

CONNECTORS AND SPLICES

Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.

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

1. 3M Electrical Products.
2. ABB (Electrification Products Division).

CP241935 Memorial Stadium Facilities - 26 0519 -3 of 5 LOW-VOLTAGE ELECTRICAL POWER
Concourse Restroom & Concession CONDUCTORS AND CABLES
Stand Upgrades


http://www.specagent.com/Lookup?ulid=12722
http://www.specagent.com/Lookup?uid=123457076813
http://www.specagent.com/Lookup?uid=123457076809
http://www.specagent.com/Lookup?uid=123457076812
http://www.specagent.com/Lookup?ulid=10633
http://www.specagent.com/Lookup?uid=123457076793
http://www.specagent.com/Lookup?uid=123457076794

C.

D.

3. Hubbell Incorporated (Hubbell Power Systems).

Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
Material: Copper.

1.
2. Type: One hole with standard barrels.
3 Termination: Compression.

PART 3 - EXECUTION

31 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

C. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway.

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway.

C. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type XHHW-2, single conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 26 0533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.
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3.5

3.6

Support cables according to Section 26 0529 "Hangers and Supports for Electrical Systems."

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 26 0553 "ldentification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 07 8413 "Penetration
Firestopping."

END OF SECTION 26 0519
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. This Section includes grounding of electrical systems and equipment. Grounding requirements
specified in this Section may be supplemented by special requirements of systems described in
other Sections.

B. This Section includes:

abrwN =

Grounding Electrodes

Ground Bars

Grounding Conductors

Connector Products

Miscellaneous Grounding Materials and Products

1.2 DEFINITIONS

A. The following apply to this and other Sections of these Specifications:

1. Ground ring: Bare underground grounding conductor encircling the building or structure.
2. NETA ATS: Acceptance Testing Specification.
3. PSF: Pounds per Square Foot
4. EMT: Electrical metallic tubing.
5. ENT: Electrical nonmetallic tubing.
6. FMC: Flexible metal conduit.
7. GRS: Galvanized Rigid Steel Conduit
8. IMC: Intermediate metal conduit.
9. LFMC: Liquidtight flexible metal conduit.
10. LFNC: Liquidtight flexible nonmetallic conduit.
11.  RAC: Rigid Aluminum Conduit
12.  RMC: Rigid Metal Conduit
13.  RNC: Rigid nonmetallic conduit.

1.3 SUBMITTALS

A. General: Submit the following in accordance with Division 01 and Division 26 Section “General

Electrical Requirements”:

1.

Product data for the following products:

a. Electrodes, mechanical and compression connectors, and exothermic connectors .
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Qualification Data: For a qualified testing and inspecting agency engaged by Contractor.

Quality-Control Test Reports:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with

requirements.

Record Drawings: Submit Record Drawings as required by Division 01 and Division 26 Section
“General Electrical Requirements”:

1. Accurately record actual locations of all buried electrodes, bonding conductors and ground
rings. Indicate dimensions from fixed structural elements.

QUALITY ASSURANCE

Materials shall be manufactured by companies that have been specializing in the products
specified in this Section, for a minimum of 3 years.

Test Equipment Suitability and Calibration: Comply with NETA ATS, "Suitability of Test
Equipment" and "Test Instrument Calibration.”

Testing Agency Qualifications: An independent testing agency, with the experience and
capability to conduct the testing indicated, that is a member company of the InterNational
Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as defined
by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories:

1. Listed and labeled as defined in NFPA 70, by an NRTL as defined by OSHA in 29
CFR 1910.7, and that is acceptable to authorities having jurisdiction.

2. Marked for intended use.
3. Comply with UL 467.

Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.

Comply with NFPA 70.

PART 2 - PRODUCTS AND MATERIALS

21 GROUNDING CONDUCTORS, CONNECTORS, AND ELECTRODES:
A. Available Manufacturers:
1. ABB, Inc.
2. Advanced Lightning Technology (ALT)
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3. AFL Global
4, Boggs, Inc.
5. Burndy; Hubbell.
6. Cooper Power; Eaton.
7. Copperweld Corp.
8. ECN/Korns; Division of Robroy Industries.
9. Erico; nVent.
10.  Galvan Industries, Inc.
11.  Greaves Corp.
12. Harger.
13. Hastings Fiber Glass Products, Inc.
14.  Heary Brothers Lightning Protection Co.
15.  Ideal Industries, Inc.
16. ILSCO.
17.  Lightning Master Corp.
18.  Lyncole XIT Grounding; Division of VFC.
19. 0-Z/Gedney Co.; Emerson.
20. Panduit, Inc
21. RACO; Hubbell, Inc.
22. Robbins Lightning, Inc.
23.  Superior Grounding Systems, Inc.
2.2 GROUNDING ELECTRODES

A. Ground Rods: UL-listed:

1. Copper-clad steel; bonded copper electrolytically-applied to minimum thickness of 10mils.
2. Hot-dip galvanized steel; minimum zinc thickness specified per ASTM A-123.
3. Stainless steel; Type 304.
4, Size: 5/8 inch by 8 feet.
B. Chemical Electrodes: Copper tube, straight or L-shaped, filled with nonhazardous chemical salts,

terminated with a bare conductor sized, at a minimum, for the size of the connecting grounding
electrode conductor.

C. Ground Plates: UL-listed, rectangular, bare solid copper plate; minimum 0.032-inch thick.

D. Ground Ring:

1.
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GROUND BARS
General

1. Ground bars described in this section are intended to be wall mounted bars used for
grounding and bonding. Equipment ground buses for switchboards, panelboards and
miscellaneous equipment are described in the individual equipment sections.

2. Supports: Minimum of two each 1-1/2-inch insulators and 1-inch stainless steel offset
mounting brackets.

Electrical Room Ground Bars

1. Rectangluar Ground Bars: bare, 74 inch thick, electrolytic, tough pitch copper bar, 4 inches
wide. Length as indicated on the Drawings but not less 24 inches long. Hole spacing as
required for conductor lugs.

GROUNDING CONDUCTORS

For insulated conductors, comply with Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables".

Material:

1. Aluminum.

2. Copper-clad aluminum.
3. Copper.

Equipment Grounding Conductors: Insulated and identified as indicated in Part 3 of this section.
Isolated Ground Conductors: Insulated and identified as indicated in Part 3 of this section.
Grounding Electrode Conductors: Bare, stranded, unless otherwise indicated.

Underground Conductors:

1. Bare-copper conductor.
2. No. 3/0 AWG minimum
3. Solid, unless otherwise indicated.

Bare Copper Conductors:

1. Solid Conductors: Comply with Conductors: ASTM B 8.
2. Tinned Conductors: Comply with ASTM B 33.

Copper Bonding Conductors:

1. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in

diameter.
2. Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor.
3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with
copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
4. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with
copper ferrules; 1-5/8 inches (wide and 1/16 inch thick.
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2.5

2.6

Aluminum Bonding Conductors:

1. Bonding Cable: 10 strands of No. 14 AWG aluminum conductor, 1/4 inch in diameter.
2. Bonding Conductor: No. 4 or No. 6 AWG, stranded aluminum conductor.
3. Bonding Jumper: Aluminum tape, braided bare aluminum conductors, terminated with

aluminum ferrules; 1-5/8 inches wide and 1/16 inch thick.
Ground Ring:
1. Bare copper grounding conductor, size as noted on Drawings but not less than #2/0 AWG.
Ground Conductor and Conductor Protector for Wood Poles: As follows:

1. No. 4 AWG minimum, soft-drawn copper conductor.
2. Conductor Protector: Half-round PVC or wood molding. If wood molding is utilized, use
pressure-treated fir, or cypress or cedar.

CONNECTOR PRODUCTS

Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of
conductors and connected items.

Bolted Connectors: Bolted-pressure-type connectors.

Compression Connectors: Burndy Hyground, or equal, permanent, pure, wrought copper,
meeting ASTM 8 1 87, essentially the same as the conductors being connected; clearly and
permanently marked with the information listed below:

Company symbol and/or logo.

Catalog number.

Conductors accommodated.

Installation die index number or die catalog nhumber is required.

Underwriters Laboratories “Listing Mark:”.

The words “Suitable for Direct Burial” or, where space is limited, “Direct Burial” or “Burial”
per UL Standard ANSI/UL467.

2RI

Cast connectors: copper base alloy according to ASTM B 30.

Welded Connectors: Exothermic-welded type, in kit form, and selected per manufacturer's
written instructions.

MISCELLANEOUS

Test Wells:

1. Traffic Areas: Polymer concrete reinforced with heavy weave fiberglass; H-20 load rating;
minimum 24 inches deep.

2. Non-traffic Areas: High density polyethylene; 350 PSF minimum load rating; minimum

10.25 inches deep.
3. Cover: Factory-identified by permanent means with word "GROUND".

Ground Enhancing Backfill: Provide low-resistivity, ground-enhancing backfill material
recommended by the electrode manufacturer.
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PART 3 - EXECUTION

31 PREPARATION
A. Examine areas and conditions under which electrical grounding connections are to be made
and notify the Contract Administrator and the Engineer in writing of conditions detrimental to
proper completion of the work. Do not proceed with Work until unsatisfactory conditions have
been corrected.
3.2 INSTALLATION
A. General:

1. Provide all materials, labor and equipment for an electrical grounding system in accordance
with applicable portions of NFPA 70 and NECA. Coordinate electrical work as necessary
to interface installation of electrical grounding systems with other work.

2. Accomplish grounding and bonding of electrical installations and specific requirements for
systems, circuits and equipment required to be grounded for both temporary and
permanent construction.

3. Where the size of the grounding conductors are not shown, size in accordance with
NFPA 70 Route along shortest and straightest paths possible, unless otherwise
indicated. Avoid obstructing access or placing conductors where they may be subjected to
strain, impact, or damage.

B. Application:

1. Use only copper conductors for both insulated and bare grounding conductors in direct
contact with earth, concrete, masonry, crushed stone, and similar materials.

2. Underground Grounding Conductors: Unless noted otherwise, bury at least 24 inches
below grade, or 6 inches below the official frost line, whichever is greater, or when crossing
a duct bank, bury 12 inches above duct bank.

C. Grounding Electrode System: Provide connection to required and supplemental grounding
electrodes indicated to form grounding electrode system.

1. Provide continuous grounding electrode conductors without splice or joint.

2. Install grounding electrode conductors in raceway where exposed to physical damage.
Bond grounding electrode conductor to metallic raceways at each end with bonding
jumper.

3. Ground Rod Electrodes:

a. Install at least three rods spaced at least one-rod length from each other and
located at least the same distance from other grounding electrodes.
b. Unless otherwise indicated, install ground rod electrodes vertically.
1) Outdoor Installations: Unless otherwise indicated, install with top of rod 6
inches below finished grade.
2) Indoor Installations: Unless otherwise indicated, install with 4 inches of top
of rod exposed.
C. Where encountered rock prohibits vertical installation, install at 45 degree angle or
bury horizontally in trench at least 30 inches (750 mm) deep in accordance with
NFPA 70. If depth is unachievable, notify Contract Administrator and Engineer.
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d. Interconnect ground rods with grounding electrode conductors. Use exothermic
welds, except at test wells and as otherwise indicated. Make connections without
exposing steel or damaging copper coating.

e. Verify that final backfill and compaction has been completed before driving rod
electrodes.
f. Install one test well for each service at the ground rod electrically closest to the

service entrance. Set top of well flush with finished grade, pavement, or floor.

4, Ground Plate Electrodes: Unless otherwise indicated, install ground plate electrodes at a
depth of not less than 30 inches. Use exothermic weld to secure grounding electrode
conductor.

5. Ufer Ground (Concrete-Encased Grounding Electrode): Fabricate according to NFPA 70,
using a minimum of 20 feet of bare, tinned copper conductor not smaller than No. 4 AWG.
If concrete foundation is less than 20 feet long, coil excess conductor within the base of
the foundation. Bond grounding conductor to reinforcing steel in at least four locations
and to anchor bolts. Extend grounding conductor above footer and foundation and
connect to building structural steel or other grounding electrode external to concrete.

6. Metal Water Service Pipe: Provide insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes by
grounding clamp connectors. Where a dielectric main water fitting is installed, connect
grounding conductor to street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

7. Ground Ring Electrode (Counterpoise):

a. Provide a ground ring encircling the building or structure, in direct contact with
earth., installed at a depth of not less than 18 inches or 6 inches below the official
frost line, whichever is greater.

b. Locate ground ring conductor at least 24 inches outside building perimeter
foundation, unless noted otherwise on the Drawings.

C. Provide ground enhancement material around conductor where indicated.

8. Metal In-Ground Support Structures: Provide connection to metal in-ground support
structure that is in direct contact with earth in accordance with NFPA 70.

9. Metal Poles Supporting Outdoor Luminaires: Provide a grounding electrode in addition to
installing a separate equipment grounding conductor with supply branch-circuit
conductors.

D. Equipment Grounding Conductors:

1. Comply with NFPA 70, for types, sizes, and quantities of equipment grounding conductors,
unless specific types, larger sizes, or more conductors than required by NFPA 70 are
indicated.

2. Install equipment grounding conductors in all feeders and branch circuits.

3. Install equipment grounding conductor with circuit conductors for the following items, in

addition to those required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Feeders and branch circuits installed in non-metallic raceways.

Se@ "0 a0 oo
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4. In branch circuit and feeder raceways, use insulated equipment grounding conductors.

5. Air-Duct Equipment Circuits: Install an equipment grounding conductor to duct-mounted
electrical devices operating at 120V and more, including air cleaners and heaters. Bond
conductor to each unit and to air duct.

6. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate equipment
grounding conductor to each electric water heater, heat-tracing, and antifrost heating
cable. Bond conductor to heater units, piping, connected equipment, and components.
On water heaters, bond metal hot and cold water pipes together, across the heater tank.

7. Busway Supply Circuits: Install an insulated equipment grounding conductor from the
grounding bus in the switchgear, switchboard, or distribution panelboard to the equipment
grounding bar terminal on the busway, if a direct bus-to-bus connection is not factory
provided.

8. Metallic Cable Tray Systems: Install equipment grounding conductor in each cable tray.
Do not use metal cable tray system as sole equipment grounding conductor.

a. Equipment Grounding Conductor for Steel Cable Tray: Use bare or insulated copper
conductor.

b. Equipment Grounding Conductor for Aluminum Cable Tray: Use insulated copper
conductor only; do not use bare copper conductor.

c. Minimum Equipment Grounding Conductor Size: 6 AWG copper.

9. Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic
raceways unless they are designated for telephone or data cables.

E. Ground Bars:

1. Install in electrical and telephone equipment rooms, in rooms housing service equipment,
and elsewhere as indicated on the Drawings.

a. Use insulated spacers and mounting brackets, and support from wall 2 feet above
finished floor, unless otherwise indicated.

F. Signal and Communication Systems: For telephone, alarm, voice and data, and other
communication systems, provide No. 6 AWG minimum insulated grounding conductor in
raceway from grounding electrode system to each service location, terminal cabinet, wiring
closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a ground bar.
2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

G. Separately Derived Systems: Bond the derived neutral (grounded) conductor of all separately
derived system (e.g., transformers, generators, UPS) to the nearest available grounding
electrode, or back to the service grounding electrode if no approved electrodes are readily
available. Size the grounding electrode conductor and bonding jumpers as indicated on the
Drawings or as required by NFPA 70, whichever is larger.

H. Bonding: Provide bonding for equipment grounding conductors, equipment ground busses,
metallic equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally  non-current-carrying  conductive  materials  enclosing  electrical
conductors/equipment or likely to become energized as indicated and in accordance with NFPA

70:

1. Bonding Straps and Jumpers: Install so vibration by equipment mounted on vibration
isolation hangers and supports is not transmitted to rigidly mounted equipment. Use
exothermic-welded connectors for outdoor locations, unless a disconnect-type connection
is required; then, use a bolted clamp. Bond straps directly to the basic structure taking
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care not to penetrate any adjacent parts. Install straps only in locations accessible for
maintenance.

2. Bond each aboveground portion of gas piping system upstream from equipment shutoff
valve.
3. Bond interior metal piping systems and metal air ducts to equipment grounding conductors

of associated pumps, fans, blowers, electric heaters, and air cleaners. Use braided-type
bonding straps.

4, Bond metallic elements likely to become energized or where indicated on the Drawings,
including but not limited to fences around electrical equipment and metal drain bodies near
pools or electrical equipment.

Bond raised flooring systems and static control flooring.

Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters.

Connect to pipe with grounding clamp connectors.

7. Common Ground Bonding with Lightning Protection System: Bond electrical power
system ground directly to lightning protection system grounding conductor at closest point
to electrical service grounding electrode. Use bonding conductor sized same as system
grounding electrode conductor, and install in PVC conduit.

oo

8. Pole Mounted Luminaires: Bond metal enclosures and components of pole mounted
luminaires to the grounding system per the Manufacturer’s requirements.
9. Bond the components within the following systems to the building grounding system:

a. Metallic Cable Tray Systems.
b. Photovoltaic Systems.

Isolated Ground (IG) Receptacle Circuits:

1. Install an insulated equipment grounding conductor connected to the receptacle
grounding terminal. Isolate grounding conductor from raceway and from panelboard
grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service, unless otherwise indicated.

2. Do not use multi-conductor or MC cables.
3. Do not share neutrals between separate circuits.
4. Do not share the isolated grounding conductor with more than one device (i.e., each

device on an IG circuit shall have its own dedicated |G conductor back to the branch
panelboard IG bus).

5. The equipment grounding conductor may be shared between IG circuits sharing a
common raceway

Isolated Equipment Enclosure Circuits:

1. For designated equipment supplied by a branch circuit or feeder, isolate equipment
enclosure from supply raceway with a nonmetallic raceway fitting listed for the purpose.
Install fitting where raceway enters enclosure, and install a separate equipment
grounding conductor. Isolate equipment grounding conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of
the applicable derived system or service, unless otherwise indicated.

CONNECTIONS

General: Make connections so galvanic action or electrolysis possibility is minimized. Select
connectors, connection hardware, conductors, and connection methods so metals in direct
contact will be galvanically compatible. Provide electrical bonding plates, connectors, terminals,
lugs and clamps as recommended by the manufacturers for indicated applications. Provide
electrical insulating tape, heat-shrinkable insulating tubing, welding materials, and bonding
straps as recommended by the manufacturers for types of service indicated.
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1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4, Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

B. Exothermic-Welded Connections: Comply with manufacturer's written instructions. Replace

welds that are puffed up or that show convex surfaces indicating improper cleaning. Use
exothermic welded connections for the following:

Connecting conductors together.

Connecting conductors to ground rods, except at test wells.
Connecting conductors to building steel.

Connecting conductors to plates.

W=

C. Compression-Type Connections: Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Use tools and dies recommended by
connector manufacturer. Provide embossing die code or other standard method to make a
visible indication that a connector has been adequately compressed on grounding conductor.

1. Compression Fittings: Permanent compression-type fittings may be used for the following
rather than exothermic connections:

a. Connecting conductors together.
b. Connecting conductors to building steel.
C. Connecting conductors to ground rods, except at test wells.

D. Mechanical Pressure-Type Connections: Tighten screws and bolts for grounding and bonding
connectors and terminals according to manufacturer's published torque-tightening values. If
manufacturer's torque values are not indicated, use those specified in UL486A

1. Mechanical Pressure Fittings: Use bolted mechanical (removable) pressure-type clamps
for the following:

a. Connecting conductors to ground rods at test wells.
b. Connecting conductors to pipes.
E. Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure-type

grounding lugs. No. 10 AWG and smaller grounding conductors may be terminated with winged
pressure-type connectors.

F. Noncontact Metal Raceway Terminations: If metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a grounding
bushing. Connect grounding bushings with a bare grounding conductor to grounding bus or
terminal in housing. Bond electrically noncontinuous conduits at entrances and exits with
grounding bushings and bare grounding conductors, unless otherwise indicated.
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3.5

3.6

Connections at Test Wells: Use compression-type connectors on conductors and make bolted-
and clamped-type connections between conductors and ground rods.

Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding
buses, insulate entire area of connection and seal against moisture penetration of insulation and
cable.

GROUND RING

Ground the steel framework of the building with a buried electrode at the base of every corner
column and at intermediate exterior columns at distances not more than 60 feet apart. Provide a
grounding conductor (counterpoise), electrically connected to each ground rod and to each steel
column, extending around the perimeter of the building. Protect taps for steel framing
connections from physical damage at foundations and transitions to steel columns.

OVERHEAD-LINE GROUNDING

Comply with IEEE C2 requirements. Use two or more parallel ground rods if a single ground rod
electrode resistance to ground exceeds 25 ohms.

Drive ground rods to a depth of 12 inches below finished grade in undisturbed earth.

Ground Rod Connections: Use clamp-type connectors listed for the purpose for underground
connections and connections to rods.

Lightning Arresters: Separate arrester grounds from other grounding conductors.
Secondary Neutral and Tank of Transformer: Interconnect and connect to grounding conductor.

Protect grounding conductors running on surface of wood poles with molding extended from
grade level up to and through communication service and transformer spaces.

UNDERGROUND DISTRIBUTION SYSTEM GROUNDING

Manholes and Handholes: Install a driven ground rod close to wall and set rod depth so 4
inches will extend above finished floor. If necessary, install ground rod before manhole is placed
and provide a No. 1/0 AWG bare, tinned-copper conductor from ground rod into manhole
through a waterproof sleeve in manhole wall. Protect ground rods passing through concrete
floor with a double wrapping of pressure-sensitive tape or heat-shrunk insulating sleeve from 2
inches above to 6 inches below concrete. Seal floor opening with waterproof, nonshrink grout.

Connections to Manhole Components: Connect exposed-metal parts, such as inserts, cable
racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod
or grounding conductor. Make connections with No. 6 AWG minimum, stranded, hard-drawn
copper conductor. Train conductors level or plumb around corners and fasten to manhole walls.
Connect to cable armor and cable shields as recommended by manufacturer of splicing and
termination kits.

Pad-Mounted Transformers and Switches: Install two ground rods and counterpoise encircling
the pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with
substations by connecting them to underground cable and grounding electrodes. Use tinned-
copper conductor not less than No. 2 AWG for counterpoise and for taps to equipment ground
pad. Bury counterpoise not less than 18 inches below grade, or 6 inches below the official frost
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line, whichever is greater, and 6 inches from the foundation.

3.7 IDENTIFICATION

A. Provide identification as specified in Division 26 “Low-Voltage Electrical Power Conductors and
Cables” and “Identification for Electrical Systems”.

3.8 FIELD QUALITY CONTROL

A. Testing: Perform the following field quality-control testing:

1.

After installing grounding system but before permanent electrical circuitry has been
energized, test for compliance with requirements.

2. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, and at ground test
wells. Measure ground resistance not less than two full days after the last trace of
precipitation, and without the soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of reducing
natural ground resistance. Perform tests by the fall-of-potential method according to IEEE
81.

3. Provide drawings locating each ground rod and ground rod assembly and other
grounding electrodes, identify each by letter in alphabetical order, and key to the record
of tests and observations. Include the number of rods driven and their depth at each
location and include observations of weather and other phenomena that may affect test
results. Describe measures taken to improve test results.

4, Inspect and test in accordance with NETA ATS, except Section 4.

5. Perform inspections and tests listed in NETA ATS, Section 7.13.

6. Perform ground electrode resistance tests under normally dry conditions. Precipitation
within the previous 48 hours does not constitute normally dry conditions.

7. Perform point-to—point megohmmeter tests to determine the resistance between the
main grounding system and all major electrical equipment frames, system neutral, and/or
derived neutral points.

8. Test Values:

a. The resistance between the main grounding electrode and earth ground shall be

no greater than 5 ohms.

b. Equipment Rated 500 kVA and Less: 10 ohms.

C. Equipment Rated 500 to 1000 kVA: 5 ohms.

d. Equipment Rated More Than 1000 kVA: 3 ohms.

e. Substations and Pad-Mounted Switching Equipment: 5 ohms.

f. Manhole Grounds: 10 ohms.
9. Minimum system neutral-to-ground insulation resistance: one megohm.
10. Investigate point-to-point resistance values that exceed 0.5 ohms.

a. Check for loose connections.

b. Check for absent or broken connections.

c. Check for poor quality welds.

d. Consider other reasons.

11.  Investigate and correct deficiencies where measured ground resistances do not comply
with specified requirements

12.  Excessive Grounding Electrode Resistance: If measured resistance to earth ground value
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3.10

exceeds specified values, add grounding electrodes and additional conductors as
required to obtain the specified value.

13.  Submit detailed reports indicating inspection and testing results and corrective actions
taken.

GRADING AND PLANTING

Restore surface features, including vegetation, at areas disturbed by Work of this Section.
Reestablish original grades, unless otherwise indicated. If sod has been removed, replace it as
soon as possible after backfilling is completed. Restore areas disturbed by trenching, storing of
dirt, cable laying, and other activities to their original condition. Include application of topsail,
fertilizer, lime, seed, sod, sprig, and mulch. Comply with Division 31 and 32. Maintain restored
surfaces. Restore disturbed paving as indicated.

EXISTING INSTALLATIONS

Where existing grounding and bonding system components are indicated to be reused, they
may be reused only where they are free from corrosion, integrity and continuity are verified, and
where acceptable to the authority having jurisdiction.

Where applicable, verify the neutral and ground are properly bonded at the point of service

entrance. Notify the Landlord, Owner and the Engineer of any existing deficiencies.

END OF SECTION 26 0526
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

A

B.

C.

1.3

A.

14

A.

1.5

A.

B.

SUMMARY

Section includes:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
PERFORMANCE REQUIREMENTS

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

ACTION SUBMITTALS

Product Data: For steel slotted support systems.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."

Comply with NFPA 70.

PART 2 - PRODUCTS

21

A.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Cooper B-Line, Inc.; a division of Cooper Industries.
b. ERICO International Corporation.
C. Thomas & Betts Corporation, A Member of the ABB Group.

2. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-
4,
3. Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

D. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Hilti, Inc.
2) ITW Ramset/Red Head; lllinois Tool Works, Inc.
3) Simpson Strong-Tie Co., Inc.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Cooper B-Line, Inc.; a division of Cooper Industries.
2) Hilti, Inc.
3) ITW Ramset/Red Head; lllinois Tool Works, Inc.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.
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4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

PART 3 - EXECUTION

31

o

3.2

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slottedsupport
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above
suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits. Minimum
static design load used for strength determination shall be weight of supported components plus
200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3 To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than
4 inches thick.
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3.5

6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

7. To Light Steel: Sheet metal screws.

8. Iltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 05 5000 "Metal Fabrications" for site-fabricated
metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 03 3053 "Miscellaneous Cast-in-Place
Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 0529
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SECTION 26 0533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Metal conduits and fittings.
2. Metal wireways and auxiliary gutters.
3. Boxes, enclosures, and cabinets.
4, Handholes and boxes for exterior underground cabling.

B. Related Requirements:

1. Section 07 8413 "Penetration Firestopping" for firestopping at conduit and box entrances.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.
B. Seismic Qualification Data: Certificates, for enclosures, cabinets, and conduit racks and their
mounting provisions, including those for internal components, from manufacturer.

PART 2 - PRODUCTS

21 METAL CONDUITS AND FITTINGS

A. Metal Conduit:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Allied Tube & Conduit; a part of Atkore International.
b. Thomas & Betts Corporation; A Member of the ABB Group.
C. Wheatland Tube Company.
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2.2

23

2. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

GRC: Comply with ANSI C80.1 and UL 6.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

ook w

Metal Fittings: Comply with NEMA FB 1 and UL 514B.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Allied Tube & Conduit; a part of Atkore International.
b. Thomas & Betts Corporation; A Member of the ABB Group.
C. Wheatland Tube Company.

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

3. Fittings, General: Listed and labeled for type of conduit, location, and use.
4, Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and
NFPA 70.

5. Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew.

6. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including flexible external bonding jumper.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

NONMETALLIC CONDUITS AND FITTINGS

Nonmetallic Conduit: Shall not be used.

METAL WIREWAYS AND AUXILIARY GUTTERS

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

1. B-line, an Eaton business.
2. Hoffman; a brand of Pentair Equipment Protection.
3. Square D.

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.
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Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

BOXES, ENCLOSURES, AND CABINETS

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

1. Hoffman; a brand of Pentair Equipment Protection.
2. RACO; Hubbell.
3. Thomas & Betts Corporation; A Member of the ABB Group.

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

Nonmetallic Outlet and Device Boxes: Shall not be used.

Nonmetallic Floor Boxes: Nonadjustable, rectangular.

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib.
Outlet boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed and
marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMAFB1 and UL 1773,
galvanized, cast iron with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
Gangable boxes are allowed.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, with continuous-hinge cover with
flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

2. Nonmetallic Enclosures: Plastic.

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

Cabinets:
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NEMA 250, galvanized-steel box with removable interior panel and removable front,
finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

PART 3 - EXECUTION

31 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC.

2. Concealed Conduit, Aboveground: EMT.

3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

4, Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated.

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3 Exposed and Subject to Severe Physical Damage: GRC.

4, Concealed in Ceilings and Interior Walls and Partitions: EMT.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

6. Damp or Wet Locations: GRC.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in institutional and commercial kitchens and damp or wet locations.

C. Minimum Raceway Size: 3/4-inch trade size.
D. Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type
of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer and apply in
thickness and number of coats recommended by manufacturer.

3. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.
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3.2

INSTALLATION

Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and
number of floors.

Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.
Do not fasten conduits onto the bottom side of a metal deck roof.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Make bends in raceway using large-radius preformed ells. Field bending shall be according to
NFPA 70 minimum radii requirements. Use only equipment specifically designed for material
and size involved.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inches of enclosures to which attached.
Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to
protect conductors including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.
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Q.

3.3

Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces.

Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

Where an underground service raceway enters a building or structure.

Conduit extending from interior to exterior of building.

Conduit extending into pressurized duct and equipment.

Conduit extending into pressurized zones that are automatically controlled to maintain
different pressure set points.

6. Where otherwise required by NFPA 70.

arobd

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of
flexible conduit for whips from junction boxes to single light fixtures.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to center of box
unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between the box and cover plate or the supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Section 31 2000 "Earth Moving" for pipe less than 6 inches in
nominal diameter.

2. Install backfill as specified in Section 31 2000 "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12 inches
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of finished grade, make final conduit connection at end of run and complete backfilling
with normal compaction as specified in Section 31 2000 "Earth Moving."

4, Install manufactured duct elbows for stub-up at poles and equipment and at building
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts
throughout length of elbow.

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete for a minimum of 12 inches on each
side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where
conduits penetrate building foundations, extend steel conduit horizontally a
minimum of 60 inches from edge of foundation or equipment base. Install insulated
grounding bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Section 26 0553 "ldentification
for Electrical Systems."

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 07 8413 "Penetration Firestopping.”

3.5 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION 26 0533
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

w

o

SUMMARY

Section Includes:

1. Identification for conductor and communication- and control- cable.
2. Warning labels and signs.
3. Equipment identification labels.

ACTION SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

21 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION
MATERIALS
A. Marker Tape: Vinyl or vinyl -cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.
2.2 WARNING LABELS AND SIGNS
A. Comply with NFPA 70 and 29 CFR 1910.145.
B. Baked-Enamel Warning Signs:
1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.
2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.
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C.

23

A

Warning label and sign shall include, but are not limited to, the following legends:
1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

EQUIPMENT IDENTIFICATION LABELS

Permanent Engraved nameplate

1. Nameplates shall be engraved three-layer Laminated Acrylic or Melamine Label:
Adhesive backed, with black letters on a white background. Minimum letter height shall
be 3/8 inch.

PART 3 - EXECUTION

3.1

3.2

A.

INSTALLATION

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

System ldentification Color-Coding Bands for Raceways and Cables: Each color-coding band
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in
contact, side by side. Locate bands at changes in direction, at penetrations of walls and floors,
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested
areas.

Underground-Line Warning Tape: During backfiling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches
overall.

Painted Identification: Comply with requirements in painting Sections for surface preparation
and paint application.
IDENTIFICATION SCHEDULE

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits More Than 30 A, and 120 V to ground: Install labels at 10-foot maximum intervals.
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B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull
box of the following systems with self-adhesive vinyl labels with the wiring system legend and
system voltage. System legends shall be as follows:

1. Power.

C. Install instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

D. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.

E. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and
signal connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the

Operation and Maintenance Manual.

F. Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables in raceway.

G. Workspace Indication: Install floor marking tape to show working clearances in the direction of
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in
finished spaces.

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive warning labels.

Comply with 29 CFR 1910.145.

Identify system voltage with black letters on an orange background.

Apply to exterior of door, cover, or other access.

For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

PN =

a. Power transfer switches.
b. Controls with external control power connections.

l. Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction signs with
approved legend where instructions are needed for system or equipment operation.

J. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.
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3.3

1. Labeling Instructions:

a. Indoor Equipment: Laminated acrylic or melamine label. Unless otherwise
indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high
label; where two lines of text are required, use labels 2 inches high.

b. Outdoor Equipment: Laminated acrylic or melamine label 4 inches high.

C. Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels with

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:

a. Panelboards, electrical cabinets, and enclosures.
b. Electrical switchgear and switchboards.
C. Disconnect switches.
d. Enclosed circuit breakers.
e. Contactors.
INSTALLATION

Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach non-adhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

Color-Coding for Phase Identification, 600 V and Less: Use the colors listed below for
ungrounded service, feeder, and branch-circuit conductors.

1. Color shall be factory applied.
Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
C. Phase C: Blue.

3. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches from terminal points and in boxes where splices or taps are made.
Apply last two turns of tape with no tension to prevent possible unwinding. Locate bands
to avoid obscuring factory cable markings.

END OF SECTION 26 0553
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SECTION 26 0923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Indoor occupancy and vacancy sensors.
2. Switchbox-mounted occupancy and vacancy sensors
B. Related Requirements:
1. Section 26 2726 "Wiring Devices" for wall-box dimmers, non-networkable wall-switch
occupancy sensors, and manual light switches.
1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings:
1. Show installation details for the following:
a. Occupancy sensors.
b. Vacancy sensors.
2. Interconnection diagrams showing field-installed wiring.
3. Include diagrams for power, signal, and control wiring.
1.3 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
B. Sample warranty.
14 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.
1.5 WARRANTY
A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace lighting control
devices that fail(s) in materials or workmanship within specified warranty period.
1. Warranty Period: Two year(s) from date of Substantial Completion.
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PART 2 - PRODUCTS

21 INDOOR OCCUPANCY SENSORS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

Nooabkwdd =

Cooper Industries, Inc.

Hubbell Incorporated (Hubbell Control Solutions).
Leviton Manufacturing Co., Inc.

Lithonia Lighting; Acuity Brands Lighting, Inc.
Lutron Electronics Co., Inc.

Sensor Switch, Inc.

Legrand - Wattstopper

B. General Requirements for Sensors:

a0 =

o

© oo N

10.

Ceiling-mounted, solid-state indoor occupancy sensors.

Dual technology.

Separate power pack.

Hardwired connection to switch and BAS.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Operation:

a. Occupancy Sensor: Unless otherwise indicated, turn lights on when coverage area
is occupied, and turn them off when unoccupied; with a time delay for turning lights
off, adjustable over a minimum range of 1 to 20 minutes.

Sensor Output: Sensor is powered from the power pack.

Power: Control voltage.

Power Pack: Dry contacts rated for 20-A LED load at 120- and 277-V ac, for 13-A
tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2
power source, as defined by NFPA 70.

Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical
enclosure.

C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.

C. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and
ultrasonic detection methods. The particular technology or combination of technologies that
control on-off functions is selectable in the field by operating controls on unit.

1.

Sensitivity Adjustment: Separate for each sensing technology.

Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of
a human body that presents a target of not less than 36 sq. in., and detect a person of
average size and weight moving not less than 12 inches in either a horizontal or a vertical
manner at an approximate speed of 12 inches/s.

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sq. ft. when mounted on a 96-inch- high ceiling.
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2.2

23

A.

B.

C.

A.

B.

SWITCHBOX-MOUNTED VACANCY SENSORS

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

Cooper Industries, Inc.

Hubbell Incorporated (Hubbell Control Solutions).
Leviton Manufacturing Co., Inc.

Lithonia Lighting; Acuity Brands Lighting, Inc.
Lutron Electronics Co., Inc.

Sensor Switch, Inc.

Legrand - Wattstopper

Nooabkwdd=

General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off
switch, suitable for mounting in a single gang switchbox using hardwired connection.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Vacancy Sensor Operation: Unless otherwise indicated, turn lights on manually, and turn
lights off when unoccupied; with a time delay for turning lights off, adjustable over a
minimum range of 1 to 15 minutes.

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

4, Switch Rating: Not less than 800-VA LED load at 120 V, 1200-VA LED load at 277 V, and
800-W incandescent.

Wall-Switch Sensor:

—_

Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a
minimum coverage area of 900 sq. ft..

Sensing Technology: Dual technology - PIR and ultrasonic.

Switch Type: SP, dual circuit, manual "on," automatic "off."

Capable of controlling load in three-way application.

Voltage: Match the circuit voltage.

Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

Color: White.

Faceplate: Color matched to switch.

NGO hA~WN

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.
Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No.18 AWG. Comply with requirements in Section 26 0519 "Low-Voltage
Electrical Power Conductors and Cables."

PART 3 - EXECUTION

31 INSTALLATION
A. Comply with NECA 1.
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3.2

3.3

34

Examine lighting control devices before installation. Reject lighting control devices that are wet,
moisture damaged, or mold damaged.

Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke
detectors, fire-suppression systems, and partition assemblies.

Install and aim sensors in locations to achieve not less than 90-percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.

Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration unless contactors are installed in an enclosure with factory-installed vibration
isolators.

WIRING INSTALLATION

Wiring Method: Comply with Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch.

Wiring within Enclosures: Separate power-limited and nonpower-limited conductors according to
conductor manufacturer's written instructions.

Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.

Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
IDENTIFICATION

Identify components and power and control wiring according to Section 26 0553 "Identification
for Electrical Systems."

Label time switches and contactors with a unique designation.

FIELD QUALITY CONTROL

Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry
has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Lighting control devices will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.
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3.5 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting lighting control devices to suit actual

occupied conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set
time delay to suit Owner's operations.

3.6 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.
END OF SECTION 26 0923
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SECTION 26 2213 - LOW-VOLTAGE DISTRIBUTION TRANSFORMERS

PART 1 - GENERAL

1.1

A

1.2

A

SUMMARY

Section Includes:

1. Distribution, dry-type transformers with nominal primary and secondary rating of 600 V
and less, with capacities up to 1500 kVA.

ACTION SUBMITTALS

Product Data:

1. For each type of product.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. ABB, Electrification Business.
2. Eaton.
3. Siemens Industry, Inc., Energy Management Division.
4. Square D; Schneider Electric USA.
2.2 GENERAL TRANSFORMER REQUIREMENTS

A. Description: Factory-assembled and -tested, air-cooled units for 60 Hz service.

B. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction,
and marked for intended location and application.

C. Transformers Rated 15 kVA and Larger:

1. Comply with 10 CFR 431 (DOE 2016) efficiency levels.
2. Marked as compliant with DOE 2016 efficiency levels by qualified electrical testing
laboratory recognized by authorities having jurisdiction.
23 DISTRIBUTION TRANSFORMERS
A. Comply with NFPA 70.
B. Cores: Electrical grade, non-aging silicon steel with high permeability and low hysteresis losses.
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G.

1. One leg per phase.
Coils: Continuous windings except for taps.

1. Coil Material: Copper.
2. Internal Coil Connections: Brazed or pressure type.
3. Terminal Connections: Welded.

Enclosure: Ventilated.

Core and coil must be encapsulated within resin compound to seal out moisture and air.
KVA Ratings: Based on convection cooling only and not relying on auxiliary fans.
Wiring Compartment: Sized for conduit entry and wiring installation.

Environmental Protection:

PON=

a. Indoor: UL 50E, Type 2.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent
taps below normal full capacity.

Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation system
with maximum of 115 deg C rise above 40 deg C ambient temperature.

Grounding: Provide ground-bar kit or ground bar installed on inside of transformer enclosure.

PART 3 - EXECUTION

31

A.

C.

D.

3.2

A.

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature requirements for
transformers.

Verify that field measurements are as needed to maintain working clearances required by
NFPA 70 and manufacturer's published instructions.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

Verify that ground connections are in place and requirements in Section 26 0526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance must be 5Q
at location of transformer.

Environment: Enclosures must be rated for environment in which they are located. Covers for
UL 50E, Type 4X enclosures may not cause accessibility problems.

INSTALLATION

Construct concrete bases and anchor floor-mounted transformers in accordance with
manufacturer's published instructions and requirements in Section 26 0529 "Hangers and
Supports for Electrical Systems."

1. Coordinate size and location of concrete bases with actual transformer provided. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified with concrete.
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3.3

3.4

Secure transformer to concrete base in accordance with manufacturer's published instructions.

Secure covers to enclosure and tighten bolts to manufacturer-recommended torques to reduce
noise generation.

Remove shipping bolts, blocking, and wedges.

CONNECTIONS

Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical
Systems."

Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables."

Tighten electrical connectors and terminals in accordance with manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

Provide flexible connections at conduit and conductor terminations and supports to eliminate
sound and vibration transmission to building structure.

FIELD QUALITY CONTROL

Tests and Inspections:

1. Small (Up to 167 kVA Single-Phase or 500 kVA Three-Phase) Dry-Type Transformer

Field Tests:
a. Visual and Mechanical Inspection.
1) Inspect physical and mechanical condition.
2) Inspect anchorage, alignment, and grounding.
3) Verify that resilient mounts are free and that shipping brackets have been

removed.

4) Verify that unit is clean.

5) Perform specific inspections and mechanical tests recommended by
manufacturer.

6) Verify that as-left tap connections are as specified.

7) Verify presence of surge arresters and that their ratings are as specified.

b. Electrical Tests:

1) Measure resistance at windings, taps, and bolted connections.

2) Perform insulation-resistance tests winding-to-winding and windings-to-
ground. Apply voltage in accordance with manufacturer's published data. In
absence of manufacturer's published data, comply with NETA ATS,
Table 100.5. Calculate polarization index: value of index may not be less
than 1.0.

3) Perform turns-ratio tests at tap positions. Test results may not deviate by
more than one-half percent from either adjacent coils or calculated ratio. If
test fails, replace transformer.

4) Verify correct secondary voltage, phase-to-phase and phase-to-neutral,
after energization and prior to loading.
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3.5

Test Labeling: On completion of satisfactory testing of units, attach dated and signed
"Satisfactory Test" label to tested components.

Nonconforming Work:

1. Transformer will be considered defective if it does not pass tests and inspections.
2. Remove and replace units that do not pass tests or inspections and retest as specified
above.

Assemble and submit test and inspection reports.

CLEANING

Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION 26 2213
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SECTION 26 2416 - PANELBOARDS

PART 1 - GENERAL

11 SUMMARY
A. Section Includes:
1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.
1.2 DEFINITIONS
A. MCCB: Molded-case circuit breaker.
B. SPD: Surge protective device.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of panelboard.
B. Shop Drawings: For each panelboard and related equipment.
1. Include dimensioned plans, elevations, sections, and details.
2. Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
3. Detail bus configuration, current, and voltage ratings.
4, Short-circuit current rating of panelboards and overcurrent protective devices.
5. Include evidence of NRTL listing for series rating of installed devices.
6. Include evidence of NRTL listing for SPD as installed in panelboard.
7. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.
8. Include wiring diagrams for power, signal, and control wiring.
9. Key interlock scheme drawing and sequence of operations.
1.4 INFORMATIONAL SUBMITTALS
A. Panelboard schedules for installation in panelboards.
1.5 CLOSEOUT SUBMITTALS
A. Operation and maintenance data.
1.6 WARRANTY
A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in
materials or workmanship within specified warranty period.
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1. Panelboard Warranty Period: 18 months from date of Substantial Completion.

PART 2 - PRODUCTS

21

2.2

A

MANUFACTURERS

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

1. Eaton Electrical Sector; Eaton Corporation.

2. General Electric Company; GE Energy Management - Electrical Distribution.
3. Siemens Energy.

4. Square D; by Schneider Electric.

Source Limitations: Obtain all panelboards from single source from single manufacturer.

PANELBOARDS COMMON REQUIREMENTS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 26 0548.16 "Seismic Controls for Electrical Systems."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NEMA PB 1.

Comply with NFPA 70.

Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

b. Outdoor Locations: NEMA 250, Type 3R.

C. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

Height: 84 inches maximum.

Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and
shall have no exposed hardware.

wn

Incoming Mains Location: Convertible between top and bottom.
Phase, Neutral, and Ground Buses: Hard-drawn copper, 98 percent conductivity.
Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in
the panelboard.

3. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar
for each pole in the panelboard.
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4. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

5. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate
at same end of bus as incoming lugs or main device.

NRTL Label: Panelboards shall be labeled by an NRTL acceptable to authority having
jurisdiction for use as service equipment with one or more main service disconnecting and
overcurrent protective devices. Panelboards shall have meter enclosures, wiring, connections,
and other provisions for utility metering. Coordinate with utility company for exact requirements.

J. Future Devices: Panelboards shall have mounting brackets, bus connections, filler plates, and
necessary appurtenances required for future installation of devices.

K. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include label or
manual with size and type of allowable upstream and branch devices listed and labeled by an
NRTL for series-connected short-circuit rating.

23 PERFORMANCE REQUIREMENTS

A. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying

with UL 1449 SPD Type 2.
2.4 POWER PANELBOARDS

A. Panelboards: NEMA PB 1, distribution type.

B. Mains: Circuit breaker or lugs only.

C. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Plug-in circuit breakers where individual positive-locking device requires mechanical release for
removal.

D. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Plug-in circuit breakers where individual positive-locking device requires mechanical release for
removal.

25 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

B. Mains: Circuit breaker or lugs only.

C. Branch Overcurrent Protective Devices: Plug-in circuit breakers, replaceable without disturbing
adjacent units.

D. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.6 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
A. MCCB: Comply with UL 489, with series-connected rating to meet available fault currents.
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Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
C. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.
3. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less
than NEMA FU 1, RK-5.
4. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).
5. Subfeed Circuit Breakers: Vertically mounted.
6. MCCB Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
C. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.
e. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
g. Shunt Trip: 24-V trip coil energized from separate circuit, set to trip at 75 percent
of rated voltage.
h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in
on or off position.
i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.
27 IDENTIFICATION
A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,

and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC

rating.

C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with
transparent protective cover.

2.8 ACCESSORY COMPONENTS AND FEATURES

A. Portable Test Set: For testing functions of solid-state trip devices without removing from
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

CP241935 Memorial Stadium Facilities - 26 2416 - 4 of 6 PANELBOARDS
Concourse Restroom & Concession

Stand Upgrades



PART 3 - EXECUTION

31 INSTALLATION

A. Comply with NECA 1.

B. Install panelboards and accessories according to NEMA PB 1.1.

C. Mount top of trim 90 inches above finished floor unless otherwise indicated.

D. Mount panelboard cabinet plumb and rigid without distortion of box.

E. It\)/lount recessed panelboards with fronts uniformly flush with wall finish and mating with back

OX.

F. Install overcurrent protective devices and controllers not already factory installed.
1. Set field-adjustable, circuit-breaker trip ranges.

G. Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars,
and connections to separate ground bars.

H. Install filler plates in unused spaces.

l. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs
complying with requirements in Section 26 0553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Handwritten directories are not acceptable.
Install directory inside panelboard door.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 26 0553 "ldentification for Electrical Systems."

D. Install warning signs complying with requirements in Section 26 0553 "ldentification for
Electrical Systems" identifying source of remote circuit.

33 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Acceptance Testing Preparation:

1. Test continuity of each circuit.

C. Tests and Inspections:
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Perform each visual and mechanical inspection and electrical test for low-voltage air
circuit breakers stated in NETA Acceptance Testing Specification. Certify compliance
with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
D. Panelboards will be considered defective if they do not pass tests and inspections.
END OF SECTION 26 2416
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SECTION 26 2726 - WIRING DEVICES

PART 1 - GENERAL

1.1

A

1.2

A.

B.

C.

1.3

A.

SUMMARY
Section Includes:

Standard-grade receptacles, 125V, 20 A.
GFCl receptacles, 125V, 20 A.

Toggle switches, 120/277 V, 20 A.

Wall plates.

PON=

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

Samples: One for each type of device and wall plate specified, in each color specified.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

PART 2 - PRODUCTS

21 GENERAL WIRING-DEVICE REQUIREMENTS
A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and use.
B. Comply with NFPA 70.
C. RoHS compliant.
D. Comply with NEMA WD 1.
E. Device Color:
1. Wiring Devices Connected to Normal Power System: Ivory unless otherwise indicated or
required by NFPA 70 or device listing.
2. Wiring Devices Connected to Essential Electrical System: Red.
3. SPD Devices: Blue.
4. Isolated-Ground Receptacles: Orange.
F. Wall Plate Color: For plastic covers, match device color.
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2.2

23

24

25

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

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

1. Hubbell Incorporated (Wiring Device-Kellems).
2. Legrand North America, LLC (Pass & Seymour).
3. Leviton Manufacturing Co., Inc.

STANDARD-GRADE RECEPTACLES, 125V, 20 A
Tamper-Resistant Duplex Receptacles, 125V, 20 A:

1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only
when a plug is inserted in the receptacle.

2. Configuration: NEMA WD 6, Configuration 5-20R.

3. Standards: Comply with UL 498 and FS W-C-596.

4, Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant
Receptacles" Article.

GFCI RECEPTACLES, 125V, 20 A
Tamper-Resistant Duplex GFCI Receptacles, 125V, 20 A:

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two
pole, three wire, and self-grounding. Integral shutters that operate only when a plug is
inserted in the receptacle.

Configuration: NEMA WD 6, Configuration 5-20R.

Type: Feed through.

Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant
Receptacles" Article.

aorob

TOGGLE SWITCHES, 120/277 V, 20 A
Single-Pole, Two-Pole, Three-Way, and Four-Way Switches, 120/277 V, 20 A:

1. Standards: Comply with UL 20 and FS W-S-896.

WALL PLATES

Single Source: Obtain wall plates from same manufacturer of wiring devices.
Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

g. Material for Finished Spaces: Smooth, high-impact thermoplastic.

Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and
labeled for use in wet and damp locations.
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PART 3 - EXECUTION

31

3.2

INSTALLATION

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

Coordination with Other Trades:

1. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

2. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

3. Install wiring devices after all wall preparation, including painting, is complete.

Device Installation:

1. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
2. When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Test Instruments: Use instruments that comply with UL 1436.
2. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated
digital-display indicators of measurement.

Tests for Receptacles:

Line Voltage: Acceptable range is 105 to 132 V.

Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

abrwh =

Wiring device will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.
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END OF SECTION 26 2726
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers (MCCBs).
4. Enclosures.
1.2 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

14 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.
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PART 2 - PRODUCTS

21 FUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1.
2.
3

4.
5.

Eaton Electrical Sector; Eaton Corporation.
General Electric Company.
ABB, Electrification Business

Siemens Industry, Inc.
Square D.

B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, with cartridge fuse interiors to accommodate indicated fuses, lockable handle
with capability to accept two padlocks, and interlocked with cover in closed position.

C. Accessories:

1.

Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.
4, Lugs: Suitable for number, size, and conductor material.
2.2 NONFUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

o=

Eaton Electrical Sector; Eaton Corporation.
General Electric Company.

Siemens Industry, Inc.

Square D.

ABB, Electrification Business

B. Type GD, General Duty, Single Throw, 600 A and Smaller: UL 98 and NEMA KS 1, horsepower
rated, lockable handle with capability to accept two padlocks, and interlocked with cover in
closed position.

C. Accessories:

1.

Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.
3. Lugs: Suitable for number, size, and conductor material.
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23

24

MOLDED-CASE CIRCUIT BREAKERS

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

1. ABB, Electrification Business

2. Eaton Electrical Sector; Eaton Corporation.
3. General Electric Company.

4, Siemens Industry, Inc.

5. Square D.

General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting
capacity to comply with available fault currents.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for
circuit-breaker frame sizes 100 A and larger.

Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and I%t response.

PON=

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less
than NEMA FU 1, RK-5.

Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Suitable for number, size, trip ratings, and conductor material.

3 Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

4. Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered type
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to
comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.
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PART 3 - EXECUTION

31 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.

B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

C. Install fuses in fusible devices.

D. Comply with NECA 1.

3.2 IDENTIFICATION
A. Comply with requirements in Section 26 0553 "ldentification for Electrical Systems."
1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.
3.3 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Acceptance Testing Preparation:
1. Test continuity of each circuit.

C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

END OF SECTION 26 2816
CP241935 Memorial Stadium Facilities - 262816 - 4 of 4 ENCLOSED SWITCHES AND CIRCUIT
Concourse Restroom & Concession BREAKERS

Stand Upgrades



SECTION 26 5119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY

Section includes the following types of LED luminaires:

1. Interior solid-state luminaires that use LED technology.

2. Lighting fixture supports.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory
with a current accreditation under the National Voluntary Laboratory Accreditation
Program for Energy Efficient Lighting Products.

Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.

2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

Samples: For each luminaire and for each color and texture with standard factory-applied finish.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale and
coordinated with each other, using input from installers of the items involved.

Product Certificates: For each type of luminaire.
Product test reports.

Sample warranty.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's
laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
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B.

C.

1.6

A

B.

Provide luminaires from a single manufacturer for each luminaire type.

Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.

Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Ambient Temperature: 41 to 104 deg F.

1. Relative Humidity: Zero to 95 percent.

B. Altitude: Sea level to 1000 feet.

2.2 LUMINAIRE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels
where they will be readily visible to service personnel, but not seen from normal viewing angles
when lamps are in place.

1. Label shall include the following lamp characteristics:
a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
C. CCT and CRI.

C. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Columbia Lighting; Hubbell Lighting Incorporated.

2. Eaton (Lighting).

3. H. E. Williams, Inc.

4. Lithonia Lighting; Acuity Brands Lighting, Inc.
5. Cooper Lighting

D. Nominal Operating Voltage: 120 V ac.

E. Lamp:
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Lumens (Im): No less than 95 percent and no more than 110 percent of Im scheduled for
basis of design fixture.

Efficacy (Im/W): No less than 95 percent of Im/W scheduled for basis of design fixture.
Color rendering index (CRI): No less than scheduled for basis of design fixture.
Correlated color temperature (CCT): 3500 K.

Rated lamp life of 50,000 hours to L70.

Dimmable from 100 percent to 0 percent of maximum light output.

Internal driver.

Nooabkowd

F. Recessed luminaires shall comply with NEMA LE 4.

23 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Steel:

1. ASTM A 36/A 36M for carbon structural steel.
2. ASTM A 568/A 568M for sheet steel.

C. Stainless Steel:

1. 1. Manufacturer's standard grade.
2. 2. Manufacturer's standard type, ASTM A 240/240 M.

D. Galvanized Steel: ASTM A 653/A 653M.

E. Aluminum: ASTM B 209.

2.4 METAL FINISHES
A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

2.5 LUMINAIRE SUPPORT

A. Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" for
channel and angle iron supports and nonmetallic channel and angle supports.

B. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.

C. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.
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PART 3 - EXECUTION

31 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C. Supports:
1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4, Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.
D. Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.
3.2 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 26 0553 "ldentification for Electrical Systems."
3.3 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:
1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.
2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 26 5119
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