NOTICE OF REGULAR MEETING AGENDA
LANCASTER CITY COUNCIL
MUNICIPAL CENTER CITY COUNCIL CHAMBERS
211 N. HENRY STREET, LANCASTER, TEXAS
Monday, April 11, 2016 - 7:00 PM
CALL TO ORDER
INVOCATION: Ministerial Alliance
PLEDGE OF ALLEGIANCE: Councilmember Nina Morris
PROCLAMATION: Honor Tigers
CITIZENS’ COMMENTS:
At this time citizens who have pre-registered before the call to order will be allowed to speak on
any matter other than personnel matters or matters under litigation, for a length of time not to
exceed three minutes. No Council action or discussion may take place on a matter until such
matter has been placed on an agenda and posted in accordance with law.
CONSENT AGENDA:
Items listed under the consent agenda are considered routine and are generally enacted in one
motion. The exception to this rule is that a Council Member may request one or more items to be
removed from the consent agenda for separate discussion and action.
C1.

Consider approval of minutes from the City Council Regular Meeting held on March 28,
2016.

C2.

Consider a resolution designating representatives of the City of Lancaster authorized to
transmit and withdraw funds and take all other actions deemed necessary or appropriate for
the investment of local funds in TexPool/TexPool Prime; providing for the addition and
deletion of an authorized representative.

PUBLIC HEARING:
3.

Z16-02 – Continue a public hearing and consider an ordinance amending the City of
Lancaster Comprehensive Plan Future Land use map by designating said plan from Light
Industrial by granting a re-zoning request from LI – Light Industrial to SF4-Single Family
Residential. The subject property is located on the east side of Katy Street just south of the
intersection of Katy Street and E. Pleasant Run Road and further described as 1102 Katy
Street, Lancaster, Dallas County, Texas.

ACTION:
4.

Consider a resolution authorizing support of a project application with the Dallas County
Public Works Department for the 2016 Fast Act’s Nationally Significant Freight and Highway
Projects (NSFHP) program application (FASTLANE) grant.

5.

Consider a resolution authorizing support of a project application with the Dallas County for
the 2016 Transportation Investment Generating Economic Recovery (TIGER) grant.

6.

Consider a resolution approving the terms and conditions of a Project Specific Agreement
by and between Dallas County and the City of Lancaster for the purpose of Transportation1
Improvements on Danieldale Road from Interstate Highway 35E to Houston School Road.
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7.

Discuss and consider a resolution approving the award of bid 2016-3 to Modern
Contractors, Inc. authorizing the City Manager to execute a contract in an amount not to
exceed $4,014,300.00 for the construction of a fleet maintenance facility.

8.

Consider confirmation of Robert J. Franklin as Fire Chief of the Lancaster Fire Department;
and administer Oath of Office.

ADJOURNMENT

EXECUTIVE SESSION: The Council reserves the right to convene into executive session on any posted agenda
item pursuant to Section 551.071(2) of the TEXAS GOVERNMENT CODE to seek legal advice concerning such
subject.
ACCESSIBILITY STATEMENT: City Council meetings are held in municipal facilities are wheelchair-accessible.
For sign interpretive services, call the City Secretary’s office, 972-218-1311, or TDD 1-800-735-2989, at least 72
hours prior to the meeting. Reasonable accommodation will be made to assist your needs.
PURSUANT TO SECTION 30.06 PENAL CODE (TRESPASS BY HOLDER WITH A CONCEALED HANDGUN),
A PERSON LICENSED UNDER SUBCHAPTER H, CHAPTER 411, GOVERNMENT CODE (HANDGUN
LICENSING LAW), MAY NOT ENTER THIS PROPERTY WITH A CONCEALED HANDGUN.
CONFORME A LA SECCION 30.06 DEL CODIGO PENAL (TRASPASAR PORTANDO ARMAS DE FUEGO
CON LICENCIA) PERSONAS CON LICENCIA BAJO DEL SUB-CAPITULO 411, CODIGO DEL GOBIERNO
(LEY DE PORTAR ARMAS), NO DEBEN ENTRAR A ESTA PROPIEDAD PORTANDO UN ARMA DE FUEGO
OCULTADA.
PURSUANT TO SECTION 30.07 PENAL CODE (TRESPASS BY HOLDER WITH AN OPENLY CARRIED
HANDGUN), A PERSON LICENSED UNDER SUBCHAPTER H, CHAPTER 411, GOVERNMENT CODE
(HANDGUN LICENSING LAW), MAY NOT ENTER THIS PROPERTY WITH A HANDGUN THAT IS CARRIED
OPENLY.
CONFORME A LA SECCION 30.07 DEL CODIGO PENAL (TRASPASAR PORTANDO ARMAS DE FUEGO AL
AIRE LIBRE CON LICENCIA) PERSONAS CON LICENCIA BAJO DEL SUB-CAPITULO H, CAPITULO 411,
CODIGO DE GOBIERNO (LEY DE PORTAR ARMAS), NO DEBEN ENTRAR A ESTA PROPIEDAD
PORTANDO UN ARMA DE FUEGO AL AIRE LIBRE.

Certificate
I hereby certify the above Notice of Meeting was posted at the Lancaster City Hall on April 8,
2016 @ 3:00 p.m. and copies thereof were hand delivered to the Mayor, Mayor Pro-Tempore,
Deputy Mayor Pro-Tempore and Council members.
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Item 1

LANCASTER CITY COUNCIL
Agenda Communication
April 11, 2016

________________________________________________________
Consider approval of minutes from the City Council Regular Meeting held
on March 28, 2016.

Background
Attached for your review and consideration are minutes from the:


City Council Regular Meeting held March 28, 2016.

________________________________________________________
Submitted by:
Sorangel O. Arenas, City Secretary
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MINUTES
LANCASTER CITY COUNCIL MEETING OF MARCH 28, 2016
The City Council of the City of Lancaster, Texas, met in a called Regular session in the Council
Chambers of City Hall on March 28, 2016 at 7:00 p.m. with a quorum present to-wit:
Councilmembers Present:
Mayor Marcus E. Knight
Deputy Mayor Pro Tem Stanley Jaglowski
Carol Strain-Burk
Marco Mejia
Nina Morris
Councilmembers Absent:
Mayor Pro Tem James Daniels
LaShonjia Harris
City Staff Present:
Opal Mauldin-Robertson, City Manager
Rona Stringfellow, Assistant City Manager
Kay Brown, Community Relations Coordinator
Dori Lee, Human Resources Director
Baron Sauls, Interim Finance Director
Sam Urbanski, Interim Police Chief
Thomas Griffith, Fire Chief
Angie Arenas, City Secretary
Call to Order:
Mayor Knight called the meeting to order at 7:00 p.m. on March 28, 2016.
Invocation:
Bishop Clyde Hairston gave the invocation.
Pledge of Allegiance:
Mayor Marcus E. Knight led the pledge of allegiance.
Consent Agenda:
City Secretary Arenas read the consent agenda.
C1.

Consider approval of minutes from the City Council Regular Meeting held on March 14,
2016.

MOTION: Councilmember Morris made a motion, seconded by Councilmember Strain-Burk, to
approve consent item C1. The vote was cast 5 for, 0 against [Mayor Pro Tem Daniels and Harris
absent].
2.
Discuss and consider a resolution accepting the Comprehensive Annual Financial
Report (CARF) for the fiscal year ended September 30, 2015.
Baron Sauls, Interim Finance Director, shared that on March 21, 2016, Council received a presentation
from an independent certified public accounting firm that performed the annual audit for the City of
Lancaster. The independent auditor concluded there was a reasonable basis for rendering an
unmodified opinion stating the City’s financials are materially correct. The City adopted GASB’s
Statement No. 68 as its methods of accounting for pensions. This caused the City to book its net
pension liability, which amounted to $9.5 million dollars and is well-funded at 85%.
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Also, the general fund was budgeted a grand total of $1.3 million dollars as a result of increase
revenues and conservative spending. Mr. Sauls stated that the water and sewer fund reflected in a $3
million dollars increase. The audit was completed in a timely manner and the Comprehensive Annual
Financial Report (CAFR) is being submitted for the first time since 2005.
MOTION: Councilmember Strain-Burk made a motion, seconded by Deputy Mayor Pro Tem Jaglowski,
to approve item 2. The vote was cast 5 for, 0 against [Mayor Pro Tem Daniels and Harris absent].
3.

Consider an ordinance vacating, abandoning and closing a utility easement in the
Hearthstone subdivision; providing for the furnishing of a certified copy of the
Ordinances for recording in the real property records of Dallas County, Texas as a deed;
and providing an effective date.

Assistant City Manager Stringfellow shared the request is to abandon a utility easement for a lot within
the Hearthstone subdivision. The easement under construction is due to an encroachment of a newly
constructed home on the utility easement. She stated the City Attorney has advised the City Council
would have to abandon the easement in order for the property owner to close on the loan for the home.
Also, she advised that staff recommends approval of this request, as presented.
Deputy Mayor Pro Tem Jaglowski inquired of the Assistant City Manager whether the easement was on
the side of the property.
Assistant City Manager Stringfellow stated on the easement exhibit it is on the northwest and the
easement is a ten foot utility easement.
MOTION: Councilmember Strain-Burk made a motion, seconded by Deputy Mayor Pro Tem Jaglowski,
to approve item 3. The vote was cast 5 for, 0 against [Mayor Pro Tem Daniels and Harris absent].
4.

Discuss and consider appointments to the Parks & Recreation Advisory Board.

Mayor Knight stated that there is one vacancy as a result of resignation and the position needs to be
filled.
Councilmember Strain-Burk nominated Joe Smith.
Deputy Mayor Pro Tem Jaglowski nominated Amanda D. Polk.
City Secretary Arenas shared that the alternate member may also fill the vacant position.
Mayor Knight suggested that the nominee with the most votes will be placed in the vacant position and
the runner-up will be the alternate member.
City Secretary Arenas stated that there is one regular position available.
Mayor Knight stated that the alternate member on the board could be placed in the regular position and
then action will be to replace the alternate position as an option.
MOTION: Councilmember Strain-Burk made a motion, seconded by Deputy Mayor Pro Tem Jaglowski,
to reappoint Terrence Comick from an alternate position to a regular position with a term to expire 2017
to the Parks & Recreation Development Corporation Advisory Board [Mayor Pro Tem Daniels and
Harris absent].
Mayor Knight stated that the two nominees for the alternate position are Joe Smith and Amanda Polk.
City Secretary Arenas administered a roll call vote to fill the position alternate position.
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Mayor Knight stated that Mr. Smith has majority votes and will serve as an alternate on the Parks &
Recreational Development Corporation Advisory Board with a term expiring in 2016.
5.

Z16-02 – Conduct a public hearing and consider an ordinance amending the City of
Lancaster Comprehensive Plan Future Land use map by designating said plan from Light
Industrial uses to low density Residential uses and a re-zoning request from LI – Light
Industrial to SF4-Single Family Residential. The subject property is located on the east
side of Katy Street just south of the intersection of Katy Street and E. Pleasant Run Road
and further described as 1102 Katy Street, Lancaster, Dallas County, Texas.

Councilmember Mejia recused for this item.
Mayor Knight shared that Councilmember Mejia has completed the accurate paper work necessary to
be recused from item 5. Also, this item requires a supermajority (6 of the 7 members of Council) to
enable action for this item. Mayor Knight suggested the public hearing to remain open and advised
Council no action can be taken until a majority was present. Mayor Knight inquired of City Attorney
Hager on how to postpone this item to a future meeting.
City Attorney Hager advised to select a date certain so item 5 can be in compliance with the Texas
Open Meetings Act and the Zoning Enabling Act. He shared that if item 5 does not have a date certain
then reissuance of notices will be needed.
Mayor Knight stated item 5 will be tabled to the following regular meeting scheduled for Monday, April
11, 2016.
Mayor Knight opened the public hearing.
Frank Mejia, 1500 W. Main St., shared his notices received regarding item 5. He stated that the owner
of the property ought to have inquired about the property uses prior to remodeling and should have
obtained a building permit. Mr. Mejia shared he has been in business for over 35 years and is aware
that the surrounding area of the property is Light-Industrial and will like the area be remain zoned for
Light Industrial.
Mayor Knight shared that Marco Mejia is speaking as a citizen on item 5.
Marco Mejia, 1515 Rebecca Lane, indicated the item be removed and to reevaluate the facts. The two
questions to be asked are, “what the Comprehensive Plan states” and “what zoning does the property
have currently?” Mr. Mejia stated the area has been Light Industrial for almost 40 years, and people
have invested in the area believing it will continue as Light Industrial. Applicant is attempting to revise
the zoning from what the City has zoned the area for and individuals have invested to remain Light
Industrial. He shared if the zoning is changed then it will be Spot Zone and that is the last thing that the
City wants. He shared the City Council has done well in keeping the City advancing and approving
item 5 will be moving back. Also, he shared that the Applicant has a family and rezoning the area will
be unsafe for his family due to the high level of traffic in the area.
Stacey interpreted for Jesus Garcia, applicant, regarding item 5. He shared that when the property was
purchased he wasn’t aware that the site was zoned for commercial use. The property was purchase for
family residential for his family and is aware that the property will be secure and safe for his family. Mr.
Garcia stated that he hired an individual to research the zoning requirements for the site but hasn’t yet
received any feedback.
Mayor Knight advised the applicant and interpreter to share only information relating to why the
government body should consider the zoning change.
6
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Mr. Garcia stated the property was purchased for his family but wasn’t informed prior to the purchase
that the site was for commercial use.
Councilmember Strain-Burk clarified from City Attorney Hager that the property was vacant for at least
six months and the timeframe reflects the zoning use during that time.
City Attorney Hager stated that once the property ceased to be lived in for six months from that date
then the site will lose the grandfathered zoning and can be rezoned to Industrial.
Councilmember Strain-Burk inquired if the owners are unable to live in the property even if there were
no alterations because the property has been vacant for over six months.
City Attorney Hager agreed with Councilmember Strain-Burk and shared because the site is not zoned
for SF4-Single Family Residential.
Deputy Mayor Pro Tem Jaglowski inquired from Assistant City Manager Stringfellow the length of time
that the previous owners resided in the property.
Assistant City Manager Stringfellow shared from based on the Planning and Zoning case that the
property was an “air” property and the previous owners have not resided for a period of time due to
illness.
Deputy Mayor Pro Tem Jaglowski inquired when the zoning was established.
Assistant City Manager Stringfellow stated that the last date of records when City Council enacted on
the zoning map was on October 16, 1989.
MOTION: Councilmember Strain-Burk made a motion, seconded by Deputy Mayor Pro Tem Jaglowski,
to keep the Public Hearing for item 5 open until April 11, 2016. The vote was cast 4 for, 0 against [Mejia
recused] [Mayor Pro Tem Daniels and Harris absent].
6.

Z16-01 – Conduct a public hearing and consider an ordinance amending the City of
Lancaster Comprehensive Plan Future Land use map by designating said plan from
Agricultural uses to Light Industrial uses and re-zoning request from AO – Agricultural
Open Space to LI – Light Industrial. The subject property is located on the west side of
N. Houston School Road approximately 160 feet north of the intersection of N. Houston
School Road and Cedardale Road further described as a 1 acre tract of land recorded in
Volume 2730 Page 577, and the remainder of a .63 acre tract of land in Volume 72171,
Page 1604, Lancaster, Dallas County, Texas. The property is more particularly described
as 3335 N. Houston School Road.

Assistant City Manager Stringfellow shared that item 6 is a request for a comprehensive plan
amendment to change the City of Lancaster’s Future Land Use Plan (FLUP) map from agricultural uses
to commercial highway uses. If the amendment and zoning change are both approved, this would
make the proposed zoning compatible with the FLUP. The current designation of agricultural uses is
not suitable for commercial highway and light industrial uses. The subject property is a 1.6 acre site and
the request is to zone this property light industrial to be compatible with the surrounding uses. No
responses have been received from property owners within the 200’ notification area. Ms. Stringfellow
stated that the property meets all of the conditions of a rezoning request including consistence with the
Comprehensive Plan, potential impact on adjacent development, availability of utilities and access, site
conditions such as vegetation, topography and flood plain, and timing of development as it relates to
Capital Improvement Plan.
Also, she shared that on March 1, 2016, the Planning and Zoning
Commission recommended approval of the rezoning request and staff concurs with Planning and
Zoning Commission.
Mayor Knight opened the public hearing.

7

City Council Meeting
March 28, 2016
Page 5 of 5

Robert Allen, First Industrial, 2475 Merritt Drive, Garland, Texas, shared the company is a publicity
trade company similar to Prologis with 65 million square feet of property in the DFW market. Mr. Allen
shared that the property is 1.6 acres of 26 acres and plans to develop a quality class warehouse
distribution facility that is consistent with surrounding area and the recent projects developed in
Arlington and Dallas. He provided some examples of recent developments and information previously
developmented.
Councilmember Mejia shared his approval of item 6.
MOTION: Councilmember Strain-Burk made a motion, seconded by Deputy Mayor Pro Tem Jaglowski,
to close the public hearing. The vote was cast 5 for, 0 against [Mayor Pro Tem Daniels and Harris
absent].
MOTION: Councilmember Strain-Burk made a motion, seconded by Deputy Mayor Pro Tem Jaglowski,
to approve item 6. The vote was cast 5 for, 0 against [Mayor Pro Tem Daniels and Harris absent].
MOTION: Councilmember Morris made a motion, seconded by Deputy Mayor Pro Tem Jaglowski, to
adjourn. The vote was cast 5 for, 0 against [Mayor Pro Tem Daniels and Harris absent].
The meeting was adjourned at 7:38 p.m.
ATTEST:

APPROVED:

_____________________________
Sorangel O. Arenas, City Secretary

_____________________________
Marcus E. Knight, Mayor
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________________________________________________________
Consider a resolution designating representatives of the City of Lancaster
authorized to transmit and withdraw funds and take all other actions
deemed necessary or appropriate for the investment of local funds in
TexPool/TexPool Prime; providing for the addition and deletion of an
authorized representative.

________________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Financially Sound City Government

________________________________________________________
Background
The City currently invests its resources with TexPool. TexPool requires the passage of a
resolution by the governing body to add or remove primary and secondary representatives to
make transactions. The City’s accounts are currently established for internal transfer (from
one City TexPool account to another), deposit (from the City depository checking account to
TexPool), and withdrawal (from the TexPool account to the City depository checking account)
transactions only.
The primary and secondary representatives are required to attend mandatory training for
operation of the investment portfolio.
Considerations
 Operational - This resolution adds and assigns primary responsibility to Baron Sauls,
Interim Finance Director, who will become the Finance Director on April 30, 2016 and
removes Cynthia Pearson. Opal Mauldin-Robertson, City Manager continues to remain on
the authorized representative list.


Legal - The resolution is the form prescribed by TexPool.



Financial - There is no cost for adding or removing representatives to the account.

 Public Information – This item is considered at a regular meeting of the City Council
noticed in accordance with the Texas Open Meetings Act.
Options/Alternatives
1. Approve the resolution as presented.
2. Reject the resolution
9
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Recommendation
Staff recommends approval of the resolution as presented.
Attachments


Resolution

________________________________________________________
Submitted by:
Rona Stringfellow, Assistant City Manager
Baron Sauls, Interim Director of Finance
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RESOLUTION AMENDING
AUTHORIZED REPRESENTATIVES
WHEREAS, ______________________________________________________________________
(Participant Name & Location Number)

(“Participant”) is a local government of the State of Texas and is empowered to delegate to a public funds
investment pool the authority to invest funds and to act as custodian of investments purchased with local
investment funds; and
WHEREAS, it is in the best interest of the Participant to invest local funds in investments that provide for
the preservation and safety of principal, liquidity, and yield consistent with the Public Funds Investment Act; and
WHEREAS, the Texas Local Government Investment Pool (“TexPool/ Texpool Prime”), a public funds
investment pool, were created on behalf of entities whose investment objective in order of priority are
preservation and safety of principal, liquidity, and yield consistent with the Public Funds Investment Act.
NOW THEREFORE, be it resolved as follows:
A. That the individuals, whose signatures appear in this Resolution, are Authorized Representatives of

the Participant and are each hereby authorized to transmit funds for investment in TexPool / TexPool
Prime and are each further authorized to withdraw funds from time to time, to issue letters of
instruction, and to take all other actions deemed necessary or appropriate for the investment of local
funds.
B. That an Authorized Representative of the Participant may be deleted by a written instrument signed

by two remaining Authorized Representatives provided that the deleted Authorized Representative (1)
is assigned job duties that no longer require access to the Participant’s TexPool / TexPool Prime
account or (2) is no longer employed by the Participant; and
C. That the Participant may by Amending Resolution signed by the Participant add an Authorized

Representative provided the additional Authorized Representative is an officer, employee, or agent of
the Participant;
List the Authorized Representatives of the Participant. Any new individuals will be issued personal identification
numbers to transact business with TexPool Participant Services.
1. Name:
Phone/Fax/Email:
Signature:

Title:

2. Name:
Phone/Fax/Email:
Signature:
ORIGINAL SIGNATURE AND DOCUMENT REQUIRED

Title:

TexPool Participant Services • Federated Investors Inc
1001 Texas Ave., Suite 1400 • Houston, TX 77002 • www.texpool.com • 1-866-839-7665

TEX – REP
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3. Name:
Phone/Fax/Email:
Signature:

Title:

4. Name:
Phone/Fax/Email:
Signature:

Title:

List the name of the Authorized Representative listed above that will have primary responsibility for performing
transactions and receiving confirmations and monthly statements under the Participation Agreement.
Name
In addition and at the option of the Participant, one additional Authorized Representative can be designated to
perform only inquiry of selected information. This limited representative cannot perform transactions. If the
Participant desires to designate a representative with inquiry rights only, complete the following information.
5. Name:
Phone/Fax/Email:

Title:

D. That this Resolution and its authorization shall continue in full force and effect until amended or
revoked by the Participant, and until TexPool Participant Services receives a copy of any such amendment or
revocation. This Resolution is hereby introduced and adopted by the Participant at its regular/special meeting held
on the ______day ______________________, 20 ___.
Document is to be signed by your Board President, Mayor or County Judge and
attested by your Board Secretary, City Secretary or County Clerk.
NAME OF PARTICIPANT:
SIGNED:
Signature
Printed Name
Title
ATTEST:
Signature
Printed Name
Title

This document supersedes all prior Authorized Representative designations.

ORIGINAL SIGNATURE AND DOCUMENT REQUIRED

TexPool Participant Services • Federated Investors Inc
1001 Texas Ave., Suite 1400 • Houston, TX 77002 • www.texpool.com • 1-866-839-7665

TEX – REP
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Agenda Communication
April 11, 2016

______________________________________________________
Z16-02 – Continue a public hearing and consider an ordinance amending the City of
Lancaster Comprehensive Plan Future Land use map by designating said plan from
Light Industrial by granting a re-zoning request from LI – Light Industrial to SF4Single Family Residential. The subject property is located on the east side of Katy
Street just south of the intersection of Katy Street and E. Pleasant Run Road and
further described as 1102 Katy Street, Lancaster, Dallas County, Texas .

______________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Goal: Quality Development

Background
This item was presented at the March 28, 2016 regular City Council meeting. At that time,
the City Council opened the public hearing and received comment. There were 3 speakers
(2 in opposition and 1 in support). The public hearing was continued as the Lancaster
Development Code, in accordance with State law, requires that if the Planning and Zoning
Commission recommends denial of a zoning case, super-majority of the City Council is
required to take final action. At the time of the meeting, on March 28, 2016, there were not
enough members of the governing body to take action.
1. Location and Size: The property is generally located on the east side of Katy Street
just south of the intersection of Katy Street and E. Pleasant Run Road. The property is
addressed as 1102 Katy Street and comprised of 15,700 square feet.
2. Current Zoning: The subject property is currently zoned LI, Light Industrial.
3. Adjacent Properties:
North: LI, Light Industrial (undeveloped)
South: LI, Light Industrial (undeveloped)
East:
LI, Light Industrial (undeveloped)
West:
LI, Light Industrial (undeveloped)
4. Comprehensive Plan Compatibility: The Comprehensive Plan identifies this site as
suitable for light industrial which is a land use designation not suitable for single family
detached dwellings.
5. Public Notification: Zoning signs were placed on the subject property. 10 property
owner notices were sent on February 19, 2016. Six (6) responses were received in
opposition of the rezoning request.
There is no additional notification required as the public hearing was continued until the
13
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6. Case/Site History:
Date
03/01/2016
03/28/16

Body
P&Z
CC

Action
Recommended Denial of Case Z16-02
Public Hearing continued to April 11, 2016

Considerations
Operational – This is a request for a comprehensive plan amendment to change the City
of Lancaster’s Future Land Use Plan (FLUP) map from light industrial uses to low density
residential uses. If the amendment and zoning change are both approved, this would
make the proposed zoning compatible with the FLUP. The current designation of light
industrial uses is not suitable for single family detached structures.
The subject property is 15,700 square feet of land (see notification area map). The
applicant is seeking to construct a single family detached home product. While
undeveloped, the subject property is zoned LI, Light existing low density Industrial and the
surrounding developed parcels are all industrial uses.
Six responses in opposition have been received from property owners within the 200’
notification area.
The Lancaster Development Code states that zoning should be in conformance with the
Future Land Use Plan of the City Comprehensive plan. Pursuant to Section 14.1101 of the
LDC, when reviewing a zoning change application, there are five (5) considerations that
must be made when deciding on a zoning change application. Below is an analysis of
these considerations:
Consistency with the Comprehensive Plan: The Comprehensive Plan identifies this site
as light industrial uses. The proposed change in zoning is not in compliance with the
Future Land Use Plan (FLUP).
The proposed amendment to the Future Land Use Plan would allow the proposed zoning
to become consistent with the FLUP if the proposed zoning change is approved.
It should be noted that the City is currently undergoing a Comprehensive Plan update that
would potentially address this area in the future vision of the City of Lancaster.
Potential Impact on Adjacent Development: The
subject
property
is
currently
undeveloped. Some of the surrounding properties have been developed as industrial
uses. This request is not consistent with the area.
Availability of utilities and access: The subject property is served by City of Lancaster
water and sanitary sewer. The applicant is not proposing any changes to the water and
sewer master plan.
Site conditions such as vegetation, topography and flood plain: The subject property
is currently undeveloped. Issues such as vegetation, topography and flood plain will be
14
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Timing of Development as it relates to Lancaster’s Capital Improvement Plan: This is
not applicable to this site.
 Legal – The City Attorney has approved as to form an Ordinance for the proposed
rezoning request.


Financial - There are no financial considerations for this item.

 Public Information - On Friday, February 19, 2016 a Public Hearing notice appeared
in the Focus Daily News, the City of Lancaster’s newspaper of record. 10 property owner
notices were sent out on February 19, 2016. 6 responses have been received in
opposition of the rezoning request.
Options/Alternatives
1. Approve the rezoning request, as submitted.
2. Approve the rezoning request in accordance with staff recommended conditions.
3. Deny the rezoning request and direct staff.
Recommendation
On March 1, 2016, the P&Z Commission recommended denial of the rezoning request. It is
of note that if the P&Z recommends denial of the rezoning request, it will require a
supermajority (6 of the 7 members of Council) to approve the request.
Staff concurs with the P&Z.
Attachments
 Ordinance
 P&Z Agenda Communication w/attachments
 Zoning Exhibit
 Excerpt of P&Z Minutes (draft)
________________________________________________________________________
Submitted By:
Rona Stringfellow, Assistant City Manager
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ORDINANCE NO.
AN ORDINANCE OF THE CITY OF LANCASTER, TEXAS, AMENDING
THE COMPREHENSIVE FUTURE LAND USE PLAN AND MAP
THEREOF OF THE CITY OF LANCASTER, TEXAS, AS HERETOFORE
AMENDED, BY DESIGNATING SAID PLAN FROM LIGHT INDUSTRIAL,
AND GRANTING A CHANGE IN ZONING LIGHT INDUSTRIAL (LI) TO
SINGLE FAMILY- 4 (SF-4) ZONING TO ALLOW A RESIDENTIAL USE.
THE PROPERTY CONTAINS 15,700 SQUARE FEET OF LAND
LOCATED ON THE EAST SIDE OF KATY STREET FURTHER
DESCRIBED AS 1102 KATY STREET, LANCASTER, DALLAS
COUNTY, TEXAS; PROVIDING A REPEALING CLAUSE; PROVIDING A
SEVERABILITY CLAUSE; PROVIDING A SAVINGS CLAUSE;
PROVIDING A PENALTY OF FINE NOT TO EXCEED THE SUM OF TWO
THOUSAND DOLLARS ($2,000.00) FOR EACH OFFENSE; AND
PROVIDING AN EFFECTIVE DATE.
WHEREAS, the City Planning and Zoning Commission and the governing body of
the City of Lancaster, Texas, in compliance with the laws of the State of Texas and
pursuant to the Comprehensive Zoning Ordinance of the City of Lancaster, have given
requisite notices by publication and otherwise, and after holding due hearings and
affording a full and fair hearing to all property owners generally, and to all persons
interested and situated in the affected area and in the vicinity thereof, the said governing
body is of the opinion that Comprehensive Land Use Plan and Zoning Application No.
Z16-02 should be approved, and in the exercise of legislative discretion have concluded
that the Comprehensive Land Use Plan and Zoning Ordinance and Map thereof should be
amended.
NOW, THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY
OF LANCASTER, TEXAS:
SECTION 1. That the Comprehensive Future Land Use Plan and Map thereof and
Zoning Ordinance and Map of the City of Lancaster, Texas, duly passed by the governing
body of the City of Lancaster, Texas, as heretofore amended, be and the same is hereby
amended by amending the Comprehensive Land Use Plan Ordinance and Map thereof
from Light Industrial Uses to Single Family and to grant zoning from Light Industrial (LI)
to Single-Family 4 (SF-4) on property containing 15,700 square feet of land located on
the east side of Katy Street further described as 1102 Katy Street, Lancaster, Dallas
County, Texas.
SECTION 2. That the subject Property, as hereby zoned, shall be developed and
used in conformance and in the manner and for the purposes provided for by Single family
residential (SF-4) zoning district regulations and approvals required as set forth in the
Lancaster Land Development Code and the Comprehensive Zoning Ordinance of the City
of Lancaster, as heretofore amended, and the detailed site plan, which shall be submitted
and approved in accordance with said ordinances.
SECTION 3. That all provisions of the Ordinances of the City of Lancaster, Texas,
in conflict with the provisions of this ordinance be, and the same are hereby, repealed, and
all other provisions not in conflict with the provisions of this ordinance shall remain in full
force and effect.
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SECTION 4. That should any sentence, paragraph, subdivision, clause, phrase or
section of this ordinance be adjudged or held to be unconstitutional, illegal or invalid, the
same shall not affect the validity of this ordinance as a whole, or any part or provision
thereof other than the part so decided to be unconstitutional, illegal or invalid, and shall not
affect the validity of the Comprehensive Zoning Ordinance as a whole.
SECTION 5. An offense committed before the effective date of this ordinance is
governed by prior law and the provisions of the Comprehensive Zoning Ordinance, as
amended, in effect when the offense was committed and the former law is continued in
effect for this purpose.
SECTION 6. That any person, firm or corporation violating any of the provisions or
terms of this ordinance shall be subject to the same penalty as provided for in the
Comprehensive Zoning Ordinance of the City of Lancaster, as heretofore amended, and
upon conviction shall be punished by a fine not to exceed the sum of Two Thousand
Dollars ($2,000.00) for each offense; and each and every day such violation shall continue
shall be deemed to constitute a separate offense.
SECTION 7. That this ordinance shall take effect immediately from and after its
passage and the publication of its caption, as the law and charter in such cases provide.
DULY PASSED and approved by the City Council of the City of Lancaster, Texas,
on the 11th day of April, 2016.

ATTEST:
______________________________
Sorangel O. Arenas, City Secretary

APPROVED:
_______________________________
Marcus E. Knight, Mayor

APPROVED AS TO FORM:
______________________________
Robert E. Hager, City Attorney
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Excerpt from Unapproved Minutes
Planning and Zoning Commission
March 1, 2016
ITEM 2.
Z16-02 – Conduct a public hearing and consider an amendment to the City of Lancaster’s
Comprehensive Plans Future Land Use map Light Industrial uses to low density Residential
uses and a rezoning request from LI-Light Industrial to SF4-Single Family Residential. The
subject property is located on the east side of Katy Street just south of the intersection of
Katy Street and East Pleasant Run Road and further described as 1102 Katy Street,
Lancaster, Dallas County, Texas.
ACM Stringfellow presented the staff report. This is a request to amend the City of
Lancaster’s Comprehensive Plan Future Land Use plan as well as rezoning to Light
Industrial. The property is currently zoned as Light Industrial and all the adjacent properties
surrounding the subject properties is zoned as Light Industrial. The Comprehensive Plan
identifies this site suitable for Light Industrial uses that are the current Comprehensive Plan
as well as the upcoming Comprehensive Plan that will be brought before this Commission
as well as City Council. This item was noticed on the February 19th Daily Focus
Newspaper and forms were sent out to property owners and we received six (6) responses
that were in opposition of the rezoning request and that was included in your packets. Staff
provided a zoning map on this case, as well.
An error occurred on the property owner notices and staff wanted to acknowledge on the
record that the proposed use is for single family and not a radio station ( as stated in the
notice). The notices still had the location and address correct.
The subject property is about 15,700 square feet of land and the applicant is requesting to
construct a single family detached home product. The aerial illustrates several houses on
the street that are legal non-conforming uses. The light industrial zoning has been in place
at least since 1990. As the residential uses continue to decrease, the area will completely
develop as an industrial park.
ACM Stringfellow stated that staff is of the opinion that the proposed use is not consistent
with the growth in this area. Surrounding development is light industrial development that is
reflected in the Comprehensive Plan Future Land Use plan map. The proposed
amendment to the Comprehensive Plan and associated zoning change is not consistent
with the future land use plan. Therefore, staff would recommend denial of the requested
amendment of the proposed re-zoning change.
Commissioner Hill asked if the current Comprehensive plan is not in compliance with the
new proposed amendment.
ACM Stringfellow stated that this legal nonconforming use is not in compliance with the
vision of the City and it’s not an area of the City wants to revert back to a single family
neighborhood. The City changed the zoning to light industrial. The families can continue
to live in the area but cannot make any additions to their homes since the area is zoned as
light industrial.
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Commissioner Aguilar asked if the proposed rezoning is not in compliance with the future
land use plan but the proposed amendment to the future land use plan (FLUP) would allow
the proposed zoning to become consistent.
ACM Stringfellow stated that if you recommend approval tonight then the change in the
future land use plan would make this allowable otherwise it is not in compliance with the
future land use plan. It is not in compliance with the vision of the City.
Commissioner Johnson asked, but there are already homes there with families with
children, elderly people and they have lived there for quite some time. If this moves
forward, what happens to those families?
ACM Stringfellow responded that this is where the legal nonconforming use comes into
play as they have the right to be there since they are already a single family residential
property. Should they vacate the property for more than 6 months, the family decides to
sell or move out they could not add to their house and it would have to remain the same
size. If residents attempted to obtain a permit the City’s Building Official would inform them
that they cannot do so due to the nonconforming use and the light industrial zoning
classification.
Commissioner Johnson, asked so they have already started rebuilding.
ACM Stringfellow stated yes.
City Attorney, David Dodd stated that when the zoning changes on property, you cannot
prolong it, you can’t expand it and however the resident will be allowed to live there for the
life of the building.
Commissioner Johnson asked about eminent domain and when the interest of the City
outweighs what is residential.
CA Dodd stated that the City would not force the resident to move out. This is not an
eviction notice, it is land use issues.
Vice Chair, Prothro stated that the families are grandfathered in and will be able to live
there and no one will be forced out.
Commissioner Johnson asked what if a family member is deceased and the property is
passed down to another family member.
CA Dodd stated that they will be able to pass the property down to another family member
and live in the property and take ownership. However, if they have a non-conforming use,
let’s say you have a house and then the area becomes zoned commercial, light industrial or
something else that’s the nonconforming use. One of the ways this terminates is if it is
used as a residence and most ordinances say after six months if you have not lived in the
residence, it is considered abandoned. Lancaster has a history of tornadoes, and if a
tornado destroys the house the nonconforming use ends, but we are not going to force
anyone out.
Commissioner Hill asked that right now this is in conformance with our current
comprehensive plan?
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ACM Stringfellow responded, it is not in conformance.
Commissioner Hill also asked but the current comprehensive plan identifies this and will
address this on the City’s current comprehensive plan and future land use plan and its
future vision.
ACM Stringfellow stated that the future vision for the City is light industrial.
Commissioner Aguilar asked if there are homes and other businesses in this area?
ACM Stringfellow stated, yes.
Vice Chair Prothro asked are there any additional questions for staff, and if none the
applicant can come forward and present their request.
Jesus Garcia (his wife Iris Fuentes translated), 820 Bradberry, Dallas, Texas. He stated
that he purchased the home from Ms. Sandra Duncan and did not know that the home was
changed to commercial zoning. He bought it from Ms. Duncan.
Ms. Duncan came forward and stated that she was the previous owner of the home. She
was unaware that the zoning changed to light industrial. She stated that she had received
a lot of offers from people wishing to buy her property but she continued to pay her taxes
and did not want to deal with it at the time. She decided to accept one of the many offers
and apparently this family just wanted to move into her home and make a few revisions to
the home for his wife and children.
Mr. Garcia stated that he wanted to bring his children out of Dallas and into Lancaster for a
little bit of the country life. She accepted his offer and it wasn’t a large amount for the
property but it was a fair amount and he agreed because he paid it. After selling her home
the Garcia’s were getting ready to move in and she was in the hospital for over a month
and received a call from Mr. Garcia’s sister-in-law because they were told that they could
not move into the property because it had been rezoned. Ms. Duncan stated that she was
unaware of the zoning change and had not received any correspondence from the City.
She stated even Mr. Frank Mejia wanted to purchase her home and he never said anything
about a zoning change. Her mail box was up for over four months before she became ill
and she doesn’t recall any correspondence. She moved to another home around the corner
and she didn’t receive any correspondence from the City. She believes that situations like
this are very unfair to everybody involved. When your property is being taken over people
should be made aware of the changes. Mr. Garcia had paid for the property and she used
the money from the sale in order to take care of some financial obligations. She was left in
the dark and he cannot use the property in order to move his family in. Ms. Duncan stated
that she understands the grandfathering clause but she doesn’t understand why this family
cannot move into the home.
Vice Chair, Prothro stated thank you Ms. Duncan.
Mr. Garcia stated that when he bought the property that he did not know that it had been
rezoned and if he had known he would not have bought the property. The home that he is
currently living in, he is renting and has not renewed a lease and they are charging him
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more money. He just wants to move into the property for his wife and children and wasn’t
aware of all this and wanted to know if he can move in.
ACM Stringfellow stated that property owner notifications were sent out to the residents as
part of the rezoning request. This is customary with most rezoning requests to send out a
200 foot notification so that the properties that would be directly affected by the rezoning
would be able to speak either in favor or against the matter. Only the ones that were sent
out by the city will count in determining whether 20% are not in favor of the request, thus
requiring a super-majority at the City Council consideration.
Mr. Garcia stated that he went to the City and they informed him to send out requests to his
neighbors. Ms. Stringfellow stated that this is customary and staff will suggest going and
talking to your neighbors to see if they are in agreement with the rezoning request. That
would typically help the owner to gauge whether or not the folks around you would be
supportive of the request. But we send out the legal notifications and if 20% of the property
owners in that area disagree they would force the super-majority decision from City
Council.
CA Dodd verified that 20% would force a super majority to Council.
ACM Stringfellow stated while the Garcia’s may have went to their neighbors, only 20% of
the 200 foot notification would count as a part of the rezoning request.
Mr. Garcia informed the Commission that he had signatures from the three houses and his
current house makes four and the other three houses belong to Mr. Mejia.
CA Dodd asked how he got the support from the houses that he sent out.
Mr. Garcia stated that they visited the homes themselves.
CA Dodd stated that the law requires us to notify within 200 feet of the property according
to the tax roll and that’s who we notified which is under the law. He reiterated that 20% or
more of the property owners that are in opposition would force the super majority.
Mr. Garcia stated that he wanted to live in the house for him and his family and Ms. Duncan
stated that she is so sorry but if there is only one family within 200 feet and she doesn’t
understand why they can’t move into the house. She stated that she understands but not
fully.
Vice Chair, Prothro asked if there are any other questions for the staff. If there are no more
persons wishing to speak in favor of this case. I give the floor to those wishing to speak
against this case. All those wishing to speak in opposition on Item #3 – Z16-02 please
come forward and state your name and address clearly for the record.
Walter Weaver, 4111 South Centre, Lancaster, Texas. He stated that he has lived in
Lancaster for over 30 years and it has been light industrial for over 40 years and he
believes that this area needs to move forward with industrial uses and it is not suitable for
single family dwelling. It would improve the value of the property to light industrial and
there are so many trucks in this area, it is unsafe for small children. He asked the
applicants to please check the property and the zoning before purchasing property in the
future.
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ACM Stringfellow stated that we don’t have the information as to when this area was
rezoned. However, we would need additional time to get the information in order to share
with the Commission.
Frank Mejia, 1500 West Main Street, Lancaster, Texas. He stated that he has lived in this
area and has over seven notices on the properties on Katy Street. He has been on Katy
Street for over 40 years and it has been light industrial for a long time. He states that he
feels very sorry for these people but Mr. Garcia made two mistakes when he purchased the
property. First, he didn’t check the zoning for this property and second, he didn’t check to
see if you could do any repairs. He stated he has been buying all these properties in the
area and he believes it not safe for the kids in this area.
Marco Mejia, 1515 Rebecca, Lancaster, Texas. He stated that we must take the emotions
out of the situation and go with the Comprehensive plan and the current zoning. This area
has been light industrial for as long as he can remember. He is afraid for the children that
live in this area and their safety because of the trucks moving on the street. You should
not mix children and trucking. He stated that he is very sorry for this family but they should
have done their homework before purchasing the property.
CA Dodd stated to the Commission that the last zoning map was adopted in 2008 and it
appears that this property has been light industrial for much longer than that.
Commissioner Johnson commented that she is sorry for the financial burden between the
parties.
Commissioner Hill agrees with Commissioner Johnson and feels sorry for all parties.
Commissioner Aguilar asked if the other homes have families in them.
ACM Stringfellow stated that we cannot confirm that at this time. .
Vice Chair, Prothro stated if there are no more persons wishing to speak in opposition to
this case, will entertain a motion to close the public hearing.
A MOTION WAS MADE BY COMMISSIONER AGUILAR
COMMISSIONER HILL TO CLOSE THE PUBLIC HEARING.

SECONDED

BY

AYES: PROTHRO, HILL, AGUILAR, JOHNSON
NAYS:
The Public Hearing has been closed.
Vice Chair Prothro opened the discussion.
Commissioner Hill suggested to staff that the previous owners should have known and they
should have done their homework in order to find what the vision of the City is and get in
the habit of spot zoning in the future in order to be aware.
Vice Chair Prothro stated his frustration on cases like this that did not adhere to the city’s
vision. We need to move ahead with what the Comprehensive plan states.
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Commissioner Johnson commented that she is sorry for the financial burden between the
parties and it’s a lot of history on this street. It’s a very unfortunate situation.
CA Dodd stated that with each family you will have nonconforming situations until the
property is vacant or abandoned for six months.
Commissioner Aguilar agrees with Commissioner Hill and Commissioner Johnson that
additional research should have been completed on this property and this situation is very
unfortunate.
A MOTION WAS MADE BY COMMISSIONER AGUILAR AND SECONDED BY
COMMISSIONER HILL TO DENY CASE Z16-02 IN ACCORDANCE WITH STAFF
RECOMMENDATIONS.
AYES: PROTHRO, HILL, AGUILAR, JOHNSON
NAYS:
THE MOTION CARRIED UNANIMOUSLY.
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Item 4

LANCASTER CITY COUNCIL
Agenda Communication
April 11, 2016

________________________________________________________
Consider a resolution of the City Council of the City of Lancaster,
Texas, authorizing support of a project application with the
Dallas County Public Works Department for the 2016 Fast Act’s
Nationally Significant Freight and Highway Projects (NSFHP)
program application (FASTLANE) grant.
________________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Goal 1: Financially sound government.

________________________________________________________
Background
Since 2005 the Dallas County Inland Port has been established primarily outside of the
urbanized area of southern Dallas County. The Inland port is comprised of two class 1
railroads Union Pacific Rail Road and Burlington North Santa Fe (UPRR and BNSF) with an
impact area of more than 7,000 acres of previously agricultural land and rural roadways.
The North Central Texas Council of Governments (NCTCOG) with the support of Dallas
County’s implementation and partnership has funded two grade separations over the UPRR
and Millers Ferry Rd located at Pleasant Run Road and Wintergreen Road. Both are
essential to freight circulation and highway access. Dallas County continues to work closely
with the cities in this region to improve undersized roadways to establish safe and adequate
access and circulation of freight coming in and out of the Inland Port.
In order to strengthen the economic vitality of the entire Southern Dallas County Inland Port
area and to allow the Inland port to fulfill its full capacity, Dallas County is proposing the
reconstruction of several thoroughfares that filter in and out of the Inland port and between
two major interstate highways to complete the circulation of roadways needed for freight
movement.
Considerations
This is a request from Dallas County to support the pursuit of the FASTLANE Grant because it
includes thoroughfares within our jurisdiction.
 Operational - Within the City of Lancaster the improved roadways will include
Wintergreen Road, Jefferson Street, Pleasant Run Road, and Lancaster-Hutchins Road.
Additionally, within the Inland Port the UPRR is proposing to increase its
connectivity/circulation in the Port area and has already begun by implementing some
improvements. These segments along with previously completed roadway and rail projects in
the area provide an improved grid of roadways interconnecting the existing intermodal facility46
with two major interstate highways within its immediate vicinity, IH 45 and IH 20.

Agenda Communication
April 11, 2016
Page 2


Legal – The resolution has been reviewed and approved as to form by the City Attorney.

 Financial – If awarded the grant, the involved Cities will participate collectively in a 20%
match. Should Dallas County receive award of the grant, financial participation will be
required.
 Public Information – This item is being considered at a meeting of the City Council
noticed in accordance with the Texas Open Meeting Act.
Options/Alternatives
1. City Council may approve the resolution as presented.
2. City Council may reject the resolution.
Attachments



Resolution
Map

________________________________________________________
Submitted by:
Rona Stringfellow, Assistant City Manager
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RESOLUTION NO.
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF LANCASTER, TEXAS,
AUTHORIZING THE SUPPORT OF A PROJECT APPLICATION WITH 2016
FASTLANE GRANTS, SUPPORTING DALLAS COUNTY’S PROJECT SUBMITTAL;
AUTHORIZING THE MAYOR TO ACT ON BEHALF OF THE CITY OF LANCASTER,
TEXAS, IN ALL MATTERS RELATED TO THE APPLICATION; AND PLEDGING
THAT IF FUNDS FOR THIS PROJECT IS RECEIVED, THE CITY OF LANCASTER,
TEXAS, WILL COMPLY WITH ALL PROJECT REQUIREMENTS OF THE
FASTLANE GRANT, FAST ACT’S NATIONALLY SIGNIFICANT FREIGHT AND
HIGHWAY PROJECTS (NSFHP) PROGRAM.
WHEREAS, the City Council of the City of Lancaster desires to provide a support letter of
the 2016 Fast Act’s Nationally Significant Freight and Highway Projects (NSFHP) program; and
NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
LANCASTER, TEXAS THAT:
SECTION 1. That the Mayor is hereby authorized to send a support letter on behalf of the
City.
SECTION 2. That if funded, the City will comply with the project requirements of the
FASTLANE grant, the Fast Act’s Nationally Significant Freight and Highway Projects (NSFHP)
program, application for roadway and rail improvements.
SECTION 3. That the City will allocate and expend the necessary monies to support this
grant project should funds be awarded to Dallas County Public Works.
SECTION 4. That the grant project funds will be used only for the purposes for which they
are intended under the project.
SECTION 5. That the grant activities will comply with and support the adopted regional
and local plans adopted for the geographical area.
DULY PASSED and approved by the City Council of the City of Lancaster, Texas, on this
the 11TH day of April, 2016.

ATTEST:

APPROVED:

Sorangel o. arenas, City Secretary

Marcus E. Knight, Mayor

APPROVED AS TO FORM:

Robert E. Hager, City Attorney
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Item 5

LANCASTER CITY COUNCIL
Agenda Communication
April 11, 2016

________________________________________________________
Consider a resolution of the City Council of the City of Lancaster,
Texas, authorizing support of a project application with the
Dallas County for the 2016 Transportation Investment Generating
Economic Recovery (TIGER) grant.
________________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Goal 1: Financially sound, stable city government.

________________________________________________________
Background
Since 2005 the Dallas County Inland Port has been established in a region of Dallas County
that is primarily outside of the urbanized area. The Inland port is comprised of two class 1
railroads Union Pacific Rail Road and Burlington Northern Santa Fe (UPRR and BNSF) with
an impact area of more than 7,000 acres of previously agricultural land and rural roadways.
The North Central Texas Council of Governments (NCTCOG) with the support of Dallas
County’s implementation and partnership has funded two grade separations over the UPRR
and Millers Ferry Rd located at Pleasant Run road and Wintergreen road. Both are essential
to freight circulation and highway access. Dallas County continues to work closely with the
cities in this region to improve undersized roadways to establish safe and adequate access
and circulation of freight coming in and out of the Inland Port.
In order to strengthen the economic vitality of the entire Southern Dallas County Inland Port
area and to allow the Inland port to fulfill its full capacity, Dallas County is proposing the
reconstruction of several thoroughfares that filter in and out of the Inland port and between
two major interstate highways to complete the circulation of roadways needed for freight
movement.
Considerations
This is a request from Dallas County to support the pursuit of the TIGER Grant because it
includes thoroughfares within our jurisdiction.
 Operational - Within the City of Lancaster the improved roadways will include
Wintergreen Road, Jefferson Street, Pleasant Run Road, and Lancaster-Hutchins Road.
Additionally, within the Inland Port the UPRR is proposing to increase its
connectivity/circulation in the Port area and has already begun by implementing some
improvements. These segments along with previously completed roadway and rail projects in
the area provide an improved grid of roadways interconnecting the intermodal facility with two
major interstate highways within its immediate vicinity, IH 45 and IH 20. Furthermore it
improves safety and capacity on these inadequate roadways and provides new rail access to
help facilitate interaction with nearby distribution centers and manufacturing facilities locating50
in this area.

Agenda Communication
April 11, 2016
Page 2


Legal – The resolution has been reviewed and approved as to form by the City Attorney.

 Financial – If awarded the grant, the involved Cities and other potential governmental
entities will participate collectively in a 40% match. At this time, there is not an obligation on
the part of the city to provide funding. Should Dallas County receive award of the grant,
financial participation will be discussed in more detail.
 Public Information – This item is being considered at a meeting of the City Council
noticed in accordance with the Texas Open Meeting Act.
Options/Alternatives
1. City Council may approve the resolution as presented.
2. City Council may reject the resolution.
Attachments



Resolution
Map

________________________________________________________
Submitted by:
Rona Stringfellow, Assistant City Manager
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RESOLUTION NO.
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF LANCASTER, TEXAS,
AUTHORIZING THE SUPPORT OF A PROJECT APPLICATION WITH 2016 TIGER
GRANTS, SUPPORTING DALLAS COUNTY’S PROJECT SUBMITTAL;
AUTHORIZING THE MAYOR TO ACT ON BEHALF OF THE CITY OF
LANCASTER, TEXAS, IN ALL MATTERS RELATED TO THE APPLICATION; AND
PLEDGING THAT IF FUNDS FOR THIS PROJECT IS RECEIVED, THE CITY OF
LANCASTER, TEXAS, WILL COMPLY WITH ALL PROJECT REQUIREMENTS OF
THE TIGER GRANT, THE TRANSPORTATON INVESTMENT GENERATING
ECONOMIC RECOVERY DISCRETIONARY GRANT PROGRAM APPLICATION.
WHEREAS, the City Council of the City of Lancaster desires to provide a support letter of
the 2016 Transportation Investment Generating Economic Recovery (TIGER) Discretionary
Grant Program application ; and
NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
LANCASTER, TEXAS:
SECTION 1. That the Mayor is hereby authorized to send a support letter on behalf of the
City.
SECTION 2. That if funded, the City will comply with the project requirements of the
TIGER grant, Transportation Investment Generating Economic Recovery Discretionary Grant
Program application for the Southern Dallas County Inland Port Multi-City Intermodal
Connectivity and Access to Interstate Facilities.
SECTION 3. That the City will allocate and expend the necessary monies to support this
grant project should funds be awarded to Dallas County Public Works.
SECTION 4. That the grant project funds will be used only for the purposes for which
they are intended under the project.
SECTION 5. That the grant activities will comply with and support the adopted regional
and local plans adopted for the geographical area.
DULY PASSED and approved by the City Council of the City of Lancaster, Texas, on this
the 11 day of April, 2016.
TH

ATTEST:

APPROVED:

Sorangel O. Arenas, City Secretary

Marcus E. Knight, Mayor

APPROVED AS TO FORM:

Robert E. Hager, City Attorney
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Item 6

LANCASTER CITY COUNCIL
Agenda Communication
April 11, 2016

________________________________________________________
Consider a resolution amending the terms and conditions of a Project
Specific Agreement by and between Dallas County and the City of
Lancaster for the purpose of Transportation Improvements on Danieldale
Road from Interstate Highway 35E to Houston School Road; authorizing
the City Manager to execute the agreement; and providing an effective
date.

________________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Goal: Sound Infrastructure

________________________________________________________
Background
At the February 8, 2016 regular meeting, Council approved resolution 2016-02-10. When it
was sent to the Commissioner’s Court, for approval the resolution included the estimated
project costs and not the actual bid contractor cost. In order for this item to be approved by
the Commissioner’s Court, Attachment B must represent the actual total project cost.
Dallas County has entered an agreement with the City of Lancaster for the purposes of
transportation improvements along Danieldale Road. The scope of the project is from the
intersection of Danieldale Road and Houston School Road to Interstate Highway 35E. The
project involves reconstruction of the roadway. It also will provide water, drainage and sewer
improvements.
Dallas County desires to enter into a project specific agreement with the City of Lancaster,
which will approve the expenditure of County funds for the development of completed plans,
specifications and construction cost estimates. The City of Lancaster will be the project
manager on this project.
City Council approved the resolution for the bid award at the December 14, 2015 meeting.
This is the final step for Dallas County’s partnership with the City of Lancaster.
Considerations
 Operational – Use of an Interlocal Agreement allows our local government to contract
with one or more units of other local governments to perform governmental functions and
services in a cooperative and cost efficient manner.
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 Legal – The resolution and agreement have been reviewed and approved as to form by
the City Attorney.
 Financial – The total project cost is $6,144,811.61 of which the City of Lancaster share is
$3,465,851.61. The funding sources include 2010 General Obligation Bonds – Fund 44 and
2015 General Obligation Bonds – Fund 70. Dallas County’s contribution is $800,000.00; with
Texas Department of Transportation (via federal grant) contribution is $1,878,960.00.
 Public Information – This item is being considered at a regular meeting of the City
Council noticed in accordance with the Texas Open Meetings Act.
Options/Alternatives
1. City Council may approve the resolution as presented.
2. City Council may reject the resolution.
Recommendation
Staff recommends the approval of the resolution as presented.
Attachments

 Resolution

________________________________________________________
Submitted by:
Rona Stringfellow, Assistant City Manager
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RESOLUTION NO.
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF LANCASTER,
TEXAS, AMENDING THE TERMS AND CONDITIONS OF A PROJECT
SPECIFIC AGREEMENT BY AND BETWEEN DALLAS COUNTY AND THE
CITY OF LANCASTER FOR THE PURPOSE OF TRANSPORTATION
IMPROVEMENTS ON DANIELDALE ROAD FROM INTERSTATE HIGHWAY
35E TO HOUSTON SCHOOL ROAD; AUTHORIZING THE CITY MANAGER TO
EXECUTE SAID AGREEMENT; PROVIDING A REPEALING CLAUSE;
PROVIDING A SEVERABILITY CLAUSE; AND PROVIDING AN EFFECTIVE
DATE.
WHEREAS, the City Council of the City of Lancaster desires to execute a Project
Specific Agreement with Dallas County in connection to transportation improvements on
Danieldale Road Interstate 35E to Houston School Road;
NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
LANCASTER, TEXAS:
SECTION 1. That the Project Specific Agreement by and between Dallas County and
the City of Lancaster, which is attached hereto and incorporated herein by reference as
Exhibit “A”, having been reviewed by the City Council of the City of Lancaster, Texas and
found to be acceptable and in the best interest of the City and its citizens, be, and the same is
hereby, in all things approved.
SECTION 2. That the City Manager is hereby authorized to execute said agreement as
depicted in Exhibit "A".
SECTION 3. Any prior resolution of the City Council in conflict with the provisions
contained in this resolution are hereby repealed and revoked.
SECTION 4. Should any part of this resolution be held invalid for any reason, the
remainder shall not be affected thereby, and such remaining portions are hereby declared
severable.
SECTION 5. That this resolution shall take effect immediately from and after its
passage and it is so duly resolved.
DULY PASSED and approved by the City Council of the City of Lancaster, Texas, on
this the 11th day of April, 2016.
ATTEST:

___________________________
Sorangel A. Arenas, City Secretary

APPROVED:

______________________________
Marcus E. Knight, Mayor

APPROVED AS TO FORM:

__________________________
Robert E. Hager, City Attorney
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Item 7

LANCASTER CITY COUNCIL
Agenda Communication
April 11, 2016

________________________________________________________
Discuss and consider a resolution approving the award of bid 2016-3 to
Modern Contractors, Inc. authorizing the City Manager to execute a
contract in an amount not to exceed $4,014,300.00 for the construction of
a fleet maintenance facility.

________________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Goal: Sound Infrastructure

________________________________________________________
Background
The existing Fleet Maintenance Facility located at 521 E. 3rd Street has been in service since
the early fifties. The existing building was initially used as a slaughterhouse facility. Over the
years, the facility was converted to a Vehicle Maintenance Facility.
City Council strategic goals are aimed at guiding Lancaster’s future growth and development.
Under these goals, a plan to design and build a new Fleet Maintenance Facility was
established.
Quorum Architects, Inc., was selected in February 2015 through the
procurement process to provide the architectural services for the project.
At the April 20, 2015 work session Quorum Architects, Inc. presented a conceptual design
and site plan for Council review. The project was advertised for construction in February
2016 and bids were opened on March 1, 2016.
Considerations
 Operational –The overall scope of the project will include the construction of a new
12,000 SF Fleet Maintenance Building. It will include components and elements which will
allow for more efficient maintenance of equipment. The facility will allow adequate space and
improved technology to reduce the amount of outside repairs.
 Legal – Bids were advertised on February 5, February 7, February 12 and February 14,
2016 in the Dallas Morning News and Focus Daily News. A Pre-Bid meeting was held on
February 23, 2016. Bids were opened on March 1, 2016. 11 bids were received and 2 were
historically underutilized business (HUB) vendors. Modern Contractors, Inc. is not a M/WBE
HUB vendor. The contract with Modern Contractors, Inc. was prepared by the City Attorney.
Financial – Modern Contractors, Inc., have submitted a bid of $4,014,300.00 with four
alternates:


Base Bid
Alternate No. 1: Provide a Covered Vehicle Wash Canopy and separator:
Alternate No. 2: Monument Sign:
Alternate No. 3: Portable Lift:
Alternate No. 4: Vehicle Lifts:

$3,898,300
$ 39,000
$ 18,000
$ 40,000
$ 19,000 76
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Public Information – Bids were advertised on February 5, February 7, February 12 and
February 14, 2016 in the Dallas Morning News and Focus Daily News. A Pre-Bid meeting
was held on February 23, 2016. Bids were opened on March 1, 2016. 11 bids were received
and 2 were historically underutilized business (HUB) vendors.


This item is being considered at a meeting of the City Council noticed in accordance with the
Texas Open Meeting Act.
Options/Alternatives
1. City Council may approve the resolution as presented.
2. City Council may reject the resolution.
Recommendation
Staff recommends approval of the contract as presented.
Attachments





Resolution
Contract
Specifications
Bid Tabulation

_______________________________________________________
Submitted by:
Jermaine Sapp, Director Equipment and Facility Services
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RESOLUTION NO.
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF LANCASTER,
TEXAS, APPROVING THE AWARD OF BID 2016-3 TO MODERN
CONTRACTORS, INC. AUTHORIZING THE CITY MANAGER TO EXECUTE A
CONTRACT IN AN AMOUNT NOT TO EXCEED $4,014,300.00 FOR THE
CONSTRUCTION OF A FLEET MAINTENANCE FACILITY PROVIDING A
REPEALING CLAUSE; PROVIDING A SEVERABILITY CLAUSE; AND
PROVIDING AN EFFECTIVE DATE.
WHEREAS, the City Council of Lancaster, Texas, desires to construct a new fleet
maintenance facility; and
WHEREAS, the construction of this facility will improve productivity, efficiency; and
WHEREAS, That the City Council hereby approves and authorizes the contract for
construction of a fleet maintenance facility with Modern Contractors, Inc. as described in Bid
2016-3 pursuant to the bid proposal acknowledgement, attached hereto and incorporated herein
by reference as: Exhibit “A” – Contract.
NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF
LANCASTER, TEXAS:
SECTION 1. The City Council hereby authorizes, approves, accepts, and authorizes the
contract with Modern Contractors, Inc. in an amount not to exceed four million, fourteen thousand
three hundred dollars ($4,014,300.00), as set forth in Exhibit “A,” and;
SECTION 2. That the City Manager or her designee of the City of Lancaster, Texas is
hereby authorized to execute the contract in conformity herewith.
SECTION 3. Any prior Resolution of the Lancaster City Council in conflict with the
provisions contained in this Resolution are hereby repealed and revoked.
SECTION 4. Should any part of this Resolution be held to be invalid for any reason, the
remainder shall not be affected thereby, and such remaining portions are hereby declared to be
severable.
SECTION 5. This Resolution shall become effective immediately from and after its
passage, and it is duly resolved.
DULY PASSED and approved by the City Council of the City of Lancaster, Texas, on this
the 11th day of April, 2016.
ATTEST:

APPROVED:

Sorangel O. Arenas, City Secretary

Marcus E. Knight, Mayor

APPROVED AS TO FORM:

Robert E. Hager, City Attorney
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Exhibit “A

CITY OF LANCASTER, TEXAS

PUBLIC WORKS CONSTRUCTION PROJECT
Fleet Maintenance Facility
RFP No. 2016-3
Modern Contractors, Inc.
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City of Lancaster, Texas
This Agreement is made by and between the City of Lancaster, Texas, a home-rule municipality (hereinafter
referred to as the "City") and MODERN CONTRACTORS, INC., (hereinafter referred to as the "Contractor") for
construction of FLEET MAINTENANCE FACILITY, (hereinafter referred to as the "Project"), the City and the
Contractor hereby agreeing as follows:

1.5

ARTICLE I

1.5.1
The intent of this Contract is to require
complete, correct and timely execution of the Work.
Any Work that may be required, implied or inferred by
the Contract Documents, or any one or more of them,
as necessary to produce the intended result shall be
provided by the Contractor for the Contract Price.

THE CONTRACT AND THE CONTRACT
DOCUMENTS
1.1

THE CONTRACT

1.1.1
The contract between the City and the
Contractor, of which this agreement (sometimes
referred to herein as the “Contract”) is a part, consists
of the Contract Documents. It shall be effective on the
date this Agreement is executed by the last party to
execute it.
1.2.

1.5.2
This Contract is intended to be an integral
whole and shall be interpreted as internally consistent.
What is required by any one Contract Document shall
be considered as required by the Contract.
1.5.3
When a word, term or phrase is used in this
Contract, it shall be interpreted or construed, first, as
defined herein; second, if not defined, according to its
generally accepted meaning in the construction
industry; and third, if there is no generally accepted
meaning in the construction industry, according to its
common and customary usage.

THE CONTRACT DOCUMENTS

1.2.1
The Contract Documents consist of this
agreement, the General Conditions, the Special
Conditions, the Invitation to Bid, Requirements and
Instructions to Bidders, the Specifications, the
Drawings, the Shop Drawings, the Project Manual, all
Change Orders and Field Orders issued hereafter, the
addenda, exhibits and attachments thereto, any other
amendments hereto executed by the parties hereafter,
together with the following (if any):
1.3

1.5.4
The word “City” includes the City of
Lancaster, Texas, a municipal corporation, and its
public officials, officers, employees, agents and
employees. The word “Contractor” includes the
Contractor and its officers, employees, agents and
representatives. The word "include", "includes", or
"including", as used in this subparagraph and in this
Contract, shall be deemed to be followed by the
phrase, "without limitation".

ENTIRE AGREEMENT

1.3.1
This Contract, together with the Contractor's
performance and payment bonds for the Project, all
General Conditions, Special Conditions, Plans and
Specifications, and Addenda attached thereto,
constitute the entire and exclusive agreement between
the City and the Contractor with reference to the
Project. Specifically, but without limitation, this
Contract supersedes any bid documents and all prior
written or oral communications, representations and
negotiations, if any, between the City and Contractor
not expressly made a part hereof.
1.4

INTENT AND INTERPRETATION

1.5.5
The specification herein of any act, failure,
refusal, omission, event, occurrence or condition as
constituting a material breach of this Contract shall not
imply that any other, non-specified act, failure, refusal,
omission, event, occurrence or condition shall be
deemed not to constitute a material breach of this
Contract.
1.5.6
Words or terms used as nouns in this Contract
shall be inclusive of their singular and plural forms,
unless the context of their usage clearly requires a
contrary meaning.

NO PRIVITY WITH OTHERS

1.4.1
Nothing contained in this Contract shall
create, or be interpreted to create, privity or any other
contractual agreement between the City and any
person or entity other than the Contractor.

1
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1.5.7
The Contractor shall have a continuing duty
to read, carefully study and compare each of the
Contract Documents, the Shop Drawings, the Product
Data, and any Plans and Specifications, and shall give
written notice to the City of any inconsistency,
ambiguity, error or omission which the Contractor
may discover with respect to these documents before
proceeding with the affected Work. The issuance, or
the express or implied approval by the City or the
Engineer of the Contract Documents, Shop Drawings
or Product Data, shall not relieve the Contractor of the
continuing duties imposed hereby, nor shall any such
approval be evidence of the Contractor's compliance
with this Contract. The City has requested the
Engineer to only prepare documents for the Project,
including the Drawings, Plans and Specifications for
the Project, which are accurate, adequate, consistent,
coordinated and sufficient for construction.
HOWEVER,
THE
CITY
MAKES
NO
REPRESENTATION OR WARRANTY OF ANY
NATURE
WHATSOEVER
TO
THE
CONTRACTOR
CONCERNING
SUCH
DOCUMENTS. THE CONTRACTOR ASSUMES
ALL RISK OF ERRORS, AMBIGUITIES AND
INACCURACIES. By the execution hereof, the
Contractor acknowledges and represents that it has
received, reviewed and carefully examined such
documents, has found them to be complete, accurate,
adequate, consistent, coordinated and sufficient for
construction, and that the Contractor has not, does not,
and will not rely upon any representation or warranties
by the City concerning such documents as no such
representation or warranties have been or are hereby
made. Further, the Contractor represents and warrants
that it has had a sufficient opportunity to inspect the
Project site and assumes any and all responsibility for
inadequacies or ambiguities in the plans, drawings or
specifications as well as for latent conditions of the site
where the work is to be performed.

1.6.1
The Contract Documents, and each of them
individually and collectively, shall remain the property
of the City. The Contractor shall have the right to keep
one record set of the Contract Documents upon
completion of the Project; provided, however, that in
no event shall Contractor use, or permit to be used, any
or all of such Contract Documents on other projects
without the City's prior written authorization.
ARTICLE II
THE WORK
2.1
The Contractor shall perform all of the Work
required, implied or reasonably inferable from this
Contract.
2.2

2.2.1
The term "Work" shall mean whatever is
done by or required of the Contractor to perform and
complete its duties under this Contract, including the
following: construction of the whole or a designated
part of the Project; furnishing of any required surety
bonds and insurance, and the provision or furnishing
of labor, supervision, services, materials, supplies,
equipment, fixtures, appliances, facilities, tools,
transportation, storage, permits and licenses required
of the Contractor, power, water, fuel, heat, light,
cooling and all other utilities as required by this
Contract. The Work to be performed by the Contractor
is generally described as follows:
Approximate quantities for construction of FLEET
MAINTENANCE FACILITY include
BASE BID
ALTERNATE #1
ALTERNATE #2
ALTERNATE #3
ALTERNATE #4

1.5.8
As
between
numbers
and
scaled
measurements on the Drawings and in the Design, the
numbers shall govern, as between larger scale and
smaller scale drawings, the larger scale shall govern.

$3,898,000
$39,000
$18,000
$40,000
$19,000

in the lump sum of $4,014,300 in accordance with the
specifications.

1.5.9
Neither the organization of any of the
Contract Documents into divisions, sections,
paragraphs, articles, (or other categories), nor the
organization or arrangement of the Design, shall
control the Contractor in dividing the Work or in
establishing the extent or scope of the Work to be
performed by Subcontractors.
1.6

WORK

2.2.2
The Contractor shall be responsible for
paying for and procuring all materials and labor and
furnishing all services necessary or appropriate for the
full performance of the Work and the for the full
completion of the Project. All materials shall be new
and materials and workmanship shall be of good
quality. Upon request, the Contractor shall furnish

OWNERSHIP OF CONTRACT DOCUMENTS
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satisfactory proof of the type, kind, and quality of
materials.

3.3

3.3.1
The scheduled completion date is based on
public necessity. The scheduled completion date is
factored into and is a material component of the
Contract Price. All limitations of time set forth in the
Contract Documents are of the essence of this
Contract.

ARTICLE III
CONTRACT TIME
3.1

3.3.2
TIME IS OF THE ESSENCE IN THE
PERFORMANCE OF THE WORK AND THE
COMPLETION OF THE PROJECT ON OR
BEFORE THE SCHEDULED COMPLETION
DATE. THE SCHEDULED COMPLETION DATE
IS A DEADLINE. THE CITY EMPLOYS A ZEROTOLERANCE POLICY REGARDING THE TIME
FOR COMPLETION. The time for completion is an
essential and material term of this Contract and the
Contractor’s failure to achieve substantial completion
on the date stated herein, to comply with work
schedules, or achieve milestones in approved
construction schedules, shall be a material breach and
default of this Contract.

SUBSTANTIAL COMPLETION

3.1.1
"Substantial Completion" shall mean that
stage in the progression of the Work when the Work is
sufficiently complete in accordance with this Contract
that the City can enjoy beneficial use or occupancy of
the Work and can utilize the Work for its intended
purpose, even though minor miscellaneous work
and/or adjustment may be required.
3.2

TIME IS OF THE ESSENCE

TIME

3.2.1
The Contractor shall commence the Work
within 10 days of receipt of a written Notice to
Proceed, and shall achieve Substantial Completion of
the Work no later than 300 calendar days from the date
specified in the Notice to Proceed. The term “calendar
days” shall mean any and all days of the week or
month, no days being excepted. The number of
calendar days from the date on which the Work is
permitted to proceed, through the date set forth for
Substantial Completion, shall constitute the Contract
Time” and the “scheduled completion date.” The
execution of this Contract by the Contractor
constitutes an agreement that adequate time has been
allotted for this Contract, given the Contract Price.

3.3.3
The City will assess liquidated damages for
late or untimely performance and may, at the City’s
sole option, elect to allow Contractor to continue with
the Work, or may declare Contractor to be in breach
and default of the Contract and order Contractor to
remove all equipment and personnel from the work
site. All remedies for Contractor’s late performance
shall be nonexclusive and cumulative without waiver
of any other, and the City’s election of one shall not
preclude the City from pursuing any other.
3.3.4
It is contemplated by the parties that the
progress of the Work may be delayed by certain
conditions beyond the control of the parties; these
delays have been contemplated by the parties and
considered in the time allotted for performance
specified herein and in the contract price and includes,
but is not limited to delays occasioned on account of
adverse weather, temporary unavailability of
materials, shipment delays, and the presence and
potential interference of other contractors or of utilities
that may be performing work at the Project site
unrelated to this Contract. These delays have been
considered and included in the determination of the
scheduled completion date and the Contract Price.

3.2.2
Work may proceed on any day of the week,
including weekends, and at any time of the day.
However, work shall not occur on such days or at such
times as, in the City’s or Engineer’s discretion, may be
a violation of noise or environmental regulations or
ordinances, or when the presence of workers,
equipment or materials may create an abnormally
hazardous condition.
3.2.3
The Contractor shall submit and comply with
construction schedules establishing completion
timelines and deadlines for each component of the
Project. Construction schedules shall be submitted to
and approved by the Engineer and the City on a regular
basis as required by the Contract Documents. If no
reference is made to construction schedules in the
Contract Documents, then construction schedules
shall be submitted with each Application for Payment
.

3.4

LIQUIDATED DAMAGES; EARLY
COMPLETION BONUS

3.4.1
The Contractor shall pay the City the sum of
$500 per day for each and every calendar day of
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unexcused delay in achieving Substantial Completion
beyond the date set forth herein for Substantial
Completion of the Work. Any sums due and payable
hereunder by the Contractor shall be payable, not as a
penalty, but as liquidated damages representing an
estimate of delay damages likely to be sustained by the
City, estimated at or before the time of executing this
Contract. When the City reasonably believes that
Substantial Completion will be inexcusably delayed,
the City shall be entitled, but not required, to withhold
from any amounts otherwise due the Contractor an
amount then believed by the City to be adequate to
recover liquidated damages applicable to such delays.
If and when the Contractor overcomes the delay in
achieving Substantial Completion, or any part thereof,
for which the City has withheld payment, the City
shall promptly release to the Contractor those funds
withheld, but no longer applicable, as liquidated
damages. If the Contractor has submitted a Statement
of Delay with the appropriate Application for Payment
as required by Subparagraph 5.2.3, and/or has
complied with the notice and Change Order
requirements of this Contract, the Engineer shall have
sole discretion to determine whether a delay is excused
or unexcused and the Engineer’s determination thereof
shall be final and binding on the parties.
3.5

City’s representative. During any period in which the
Work is stopped or during which any of the Work is
not actively in progress for any reason, Contractor
shall properly protect the site and the Work from
damage, loss or harm. The Contractor shall not be
compensated for periods of delay caused by a
suspension of the work by the City. If work is
suspended due to unsuitable conditions through no
fault of the Contractor, an extension of time shall be
granted by the City by Change Order upon written
application, which extension shall not be unreasonably
denied, to compensate for the delay.
3.5.3
The Contractor shall not have or assert any
claim against the City for damages or back-charges of
any kind for any reason, including but not limited to
claims for Extra Work, damages, economic loss,
additional costs, unknown latent site conditions, and
refusals by the City to grant extensions of time, unless
supported and authorized by a written Change Order
or separate agreement signed by all parties. The
Contractor, in entering into this Contract, hereby
waives, releases, quitclaims, discharges and holds
harmless the City from and against any and all claims,
damages, liabilities and losses, save and except those
arising under Paragraph 12.1 of this Contract.

NO DAMAGES FOR DELAY; NO BACKCHARGES; DAMAGE WAIVER

ARTICLE IV
CONTRACT PRICE

3.5.1
No claim shall be made by the Contractor to
the City, and no damages, costs or extra compensation
shall be allowed or paid by the City to the Contractor
for any delay or hindrance from any cause in the
progress or completion of the Work or this Contract.
The Contractor’s sole remedy in the event of any delay
or hindrance, regardless of cause, shall be to request
time extensions by written change orders as provided
for hereinafter. The failure to seek or obtain a change
order for time extension shall be deemed a waiver
thereof and Contractor shall be regarded as having
made a determination that the delay will not affect the
completion of the Work. Should the Contractor be
delayed by an act of the City, or should the City order
a stoppage of the Work for sufficient cause unrelated
to any act or omission of the Contractor, an extension
of time shall be granted by the City by Change Order
upon written application, which extension shall not be
unreasonably denied, to compensate for the delay.

4.1

THE CONTRACT PRICE

4.1.1
The City shall pay, and the Contractor shall
accept, as full and complete payment for all of the
Work required herein, the fixed sum of
$4,014,300.00
The sum set forth in this Paragraph 4.1 shall constitute
the Contract Price which shall not be modified except
by written Change Order as provided in this Contract,
or the assessment of liquidated damages or the award
of an early completion bonus.

ARTICLE V
PAYMENT OF THE CONTRACT PRICE
5.1

3.5.2
The City shall have the authority to suspend
the Work wholly or in part for such period or periods
of time as it may deem appropriate due to unsuitable
conditions considered unfavorable for the proper
prosecution of the Work or for the failure of the
Contractor to carry out instructions from the City or

SCHEDULE OF VALUES

5.1.1
The Schedule of Values, submitted to and
accepted by the City and Engineer at the time of the
Contractor’s bid, allocates the Contract Price to the
various portions of the Work. The Contractor's
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Schedule of Values shall have been be prepared, or at
the City’s or Engineer’s request shall be amended
prior to the commencement of construction, in such
form, with such detail, and supported by such data as
the Engineer or the City may require to substantiate its
accuracy. The Contractor shall not imbalance its
Schedule of Values nor artificially inflate any element
thereof. The violation of this provision by the
Contractor shall constitute a material breach of this
Contract. The Schedule of Values shall be used only
as a basis for the Contractor's Applications for
Payment and shall only constitute such basis after it
has been acknowledged and accepted in writing by the
Engineer and the City.
5.2

Contractor within thirty (30) days following the
Engineer's receipt and approval of each Application
for Payment. The amount of each partial payment shall
be the amount certified for payment by the Engineer
less such amounts, if any, otherwise owing by the
Contractor to the City or which the City shall have the
right to withhold as authorized by this Contract. The
Engineer's certification of the Contractor's Application
for Payment shall not preclude the City from the
exercise of any of its rights as set forth in Paragraph
5.3 hereinbelow.
5.2.4
STATEMENT OF DELAY - Each Application for
Payment shall include a Statement of Delay showing
the number of days lost due to inclement weather,
conflicts with other City contractors, utilities, or
design specifications, or other proper reasons. The
failure to submit the Statement of Delay shall be a
waiver of any claim for additional days or extensions
of the scheduled completion date.

PAYMENT PROCEDURE

5.2.1
The City shall pay the Contract Price to the
Contractor as provided below.
5.2.2
PROGRESS PAYMENTS - Based upon the
Contractor's Applications for Payment submitted to
the Engineer and upon Certificates for Payment
subsequently issued to the City by the Engineer, the
City shall make progress payments to the Contractor
on account of the Contract Price.

5.2.5
RETAINAGE - If the Contract Price set forth in
Subparagraph 4.1.1 is between $50,000 and
$1,000,000, the City shall withhold retainage of ten
(10) percent.; if between $1,000,001 and $2,000,000,
the City shall withhold retainage of seven and one half
(7.5) percent, if between $2,000,001 and above, the
City shall withhold retainage of five (5) exceeds
$400,000, the City shall withhold retainage of ten (10)
percent from each progress payment to secure
performance of the Contract and shall deposit in an
interest-bearing account that portion of the retainage
withheld that exceeds five (5) percent of the progress
payment. If a different percentage is set forth in the
Invitation to Bid, then that percentage shall apply.

5.2.3
APPLICATION FOR PAYMENT - On or before
the 25th day of each month after commencement of
the Work, the Contractor shall submit an Application
for Payment for the period ending the 15th day of the
month to the Engineer in such form and manner, and
with such supporting data and content, as the City or
the Engineer may require. The Contractor may request
payment for that portion of the Contract Price properly
allocable to Contract requirements properly provided
and to labor, materials and equipment properly
incorporated in the Work, less retainage and less the
total amount of previous payments received from the
City. Such Application for Payment shall be signed by
the Contractor and shall constitute the Contractor's
representation that the Work has progressed to the
level for which payment is requested in accordance
with the Schedule of Values, that the Work has been
properly installed or performed in full compliance
with this Contract, and that the Contractor knows of
no reason why payment should not be made as
requested. Thereafter, the Engineer will review the
Application for Payment and may also review the
Work at the Project site or elsewhere to determine
whether the quantity and quality of the Work is as
represented in the Application for Payment and is as
required by this Contract. The Engineer shall
determine and certify to the City the amount properly
owing to the Contractor. The City shall make partial
payments on account of the Contract Price to the

5.2.6
The Contractor warrants that title to all Work
covered by an Application for Payment will pass to the
City when installed at the Project site, regardless of the
time of payment. The Contractor further warrants that
upon submittal of an Application for Payment, all
Work for which payments have been received from the
City shall be free and clear of liens, claims, security
interest or other encumbrances in favor of the
Contractor or any other person or entity whatsoever.
5.2.7
The Contractor shall promptly pay each
Subcontractor out of the amount paid to the Contractor
on account of such Subcontractor's Work, the amount
to which such Subcontractor is entitled. In the event
the City becomes informed that the Contractor has not
paid a Subcontractor as herein provided, the City shall
have the right, but not the duty, to issue future checks
in payment to the Contractor of amounts otherwise due
hereunder naming the Contractor and such
Subcontractor as joint payees. Such joint check
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procedure, if employed by the City, shall create no
rights in favor of any person or entity beyond the right
of the named payees to payment of the check and shall
not be deemed to commit the City to repeat the
procedure in the future.

In the event that the City makes written demand upon
the Contractor for amounts previously paid by the City
as contemplated in this Subparagraph 5.3.1, the
Contractor shall promptly comply with such demand.
The City shall have no duty to third parties to withhold
payment to the Contractor and shall incur no liability
for a failure to withhold funds.

5.2.8
No progress payment, nor any use or
occupancy of the Project by the City, shall be
interpreted to constitute an acceptance of any Work
not in strict compliance with this Contract.

5.4
5.3

UNEXCUSED FAILURE TO PAY

WITHHELD PAYMENT
5.4.1
If within twenty (20) days after the date
established herein for payment to the Contractor by the
City, the City, without cause or basis hereunder, fails
to pay the Contractor any amount then due and payable
to the Contractor, then the Contractor may after ten
(10) additional days' written notice to the City and the
Engineer, and without prejudice to any other available
rights or remedies it may have, stop the Work until
payment of those amounts due from the City have been
received. Late payments shall not accrue interest or
other late charges.

5.3.1
The City may decline to make payment, may
withhold funds, and, if necessary, may demand the
return of some or all of the amounts previously paid to
the Contractor, to protect the City from loss because
of:
(a)

defective Work not remedied by the
Contractor or, in the opinion of the City,
likely to be remedied by the Contractor;

(b)

claims of third parties against the City or
the City's property;

(c)

failure by the Contractor to pay
Subcontractors or others in a prompt and
proper fashion;

(d)

evidence that the balance of the Work
cannot be completed in accordance with
the Contract for the unpaid balance of the
Contract Price,

(e)

evidence that the Work will not be
completed in the time required for
substantial or final completion (final
completion meaning the full and final
completion of all work called for by this
Contract and final acceptance by the
Engineer and the City);

(f)

persistent failure to carry out the Work in
accordance with the Contract;

(g)

damage to the City or a third party to
whom the City is, or may be, liable.

(h)

failure to submit an updated project
schedule
in
accordance
with
Subparagraph 3.2.3.

(i)

5.5

CERTIFICATE OF SUBSTANTIAL
COMPLETION

5.5.1
When the Contractor believes that the Work
is substantially complete, the Contractor shall submit
to the Engineer a list of items to be completed or
corrected. When the Engineer and the City on the
basis of an inspection determine that the Work is in
fact substantially complete, the Engineer will prepare
a Certificate of Substantial Completion which shall
establish the date of Substantial Completion, shall
state the responsibilities of the City and the Contractor
for Project security, maintenance, heat, utilities,
damage to the Work, and insurance, and shall fix the
time within which the Contractor shall complete the
items listed therein. In no event, however, shall the
date of Final Completion be delayed. Guarantees
required by the Contract shall commence on the date
of Substantial Completion of the Work; however, the
maintenance bond required herein, and the assurances
given thereunder, shall commence of and from the date
of final acceptance of the work by the City. The
Certificate of Substantial Completion shall be
submitted to the City and the Contractor for their
written acceptance of the responsibilities assigned to
them in such certificate.
Upon Substantial Completion of the Work, and
execution by both the City and the Contractor of the
Certificate of Substantial Completion, the City shall
pay the Contractor for all work completed to date, less
retainage.

failure to submit record drawings in
accordance with Subparagraph 7.9.1.
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5.6

satisfied; releases and waivers of lien from all
Subcontractors of the Contractor and of any and all
other parties required by the Engineer or the City;
consent of Surety, if any, to final payment. If any third
party fails or refuses to provide a release of claim or
waiver of lien as required by the City, the Contractor
shall furnish a bond satisfactory to the City to
discharge any such lien or indemnify the City from
liability.

COMPLETION AND FINAL PAYMENT

5.6.1
When all of the Work is finally complete and
the Contractor is ready for a final inspection, it shall
notify the City and the Engineer thereof in writing.
Thereupon, the Engineer will make final inspection of
the Work and, if the Work is complete in full
accordance with this Contract and this Contract has
been fully performed, the Engineer will promptly issue
a final Certificate for Payment certifying to the City
that the Project is complete and the Contractor is
entitled to the remainder of the unpaid Contract Price
(including retainage and the interest accrued on the
retainage in excess of five (5) percent if the Contract
Price is in excess of $400,000), plus an early
completion bonus, if any, less any amount withheld
pursuant to this Contract. If the Engineer is unable to
issue its final Certificate for Payment and is required
to repeat its final inspection of the Work, the
Contractor shall bear the cost of such repeat final
inspection(s) which cost may be deducted by the City
from the Contractor's final payment.

5.6.3
The City shall make final payment of all sums
due the Contractor within thirty (30) days of the
Engineer's execution of a final Certificate for
Payment.
5.6.4
Acceptance of final payment shall constitute
a waiver of all claims against the City by the
Contractor except for those claims previously made in
writing against the City by the Contractor, pending at
the time of final payment, and identified in writing by
the Contractor as unsettled at the time of its request for
final payment.

5.6.1.1 If the Contractor fails to achieve final
completion within the time fixed therefor by the
Engineer in its Certificate of Substantial Completion,
the Contractor shall pay the City the sum set forth
hereinabove as liquidated damages per day for each
and every calendar day of unexcused delay in
achieving final completion beyond the date set forth
herein for final completion of the Work. Any sums
due and payable hereunder by the Contractor shall be
payable, not as a penalty, but as liquidated damages
representing an estimate of delay damages likely to be
sustained by the City, estimated at or before the time
of executing this Contract. When the City reasonably
believes that final completion will be inexcusably
delayed, the City shall be entitled, but not required, to
withhold from any amounts otherwise due the
Contractor an amount then believed by the City to be
adequate to recover liquidated damages applicable to
such delays. If and when the Contractor overcomes
the delay in achieving final completion, or any part
thereof, for which the City has withheld payment, the
City shall promptly release to the Contractor those
funds withheld, but no longer applicable, as liquidated
damages. Liquidated damages shall be deducted first
from any earned early completion bonus, then from
any sums otherwise due to the Contractor.

5.6.5
Other than interest on retainage in excess of
5% under Paragraph 5.2.5, under no circumstances
shall Contractor be entitled to receive interest on any
payments or monies due Contractor by the City,
whether the amount on which the interest may accrue
is timely, late, wrongfully withheld, or an assessment
of damages of any kind.
ARTICLE VI
THE CITY
6.1

INFORMATION, SERVICES AND THINGS
REQUIRED FROM CITY

6.1.1
The City shall furnish to the Contractor, at the
time of executing this Contract, any and all written and
tangible material in its possession concerning
conditions below ground at the site of the Project.
Such written and tangible material is furnished to the
Contractor only in order to make complete disclosure
of such material and for no other purpose. By
furnishing such material, the City does not represent,
warrant, or guarantee its accuracy either in whole, in
part, implicitly or explicitly, or at all, and shall have
no liability therefor. The City shall also furnish
surveys, legal limitations and utility locations (if
known), and a legal description of the Project site.

5.6.2
The Contractor shall not be entitled to final
payment unless and until it submits to the Engineer its
affidavit that all payrolls, invoices for materials and
equipment, and other liabilities connected with the
Work for which the City, or the City's property might
be responsible, have been fully paid or otherwise

6.1.2
Excluding permits and fees normally the
responsibility of the Contractor, the City shall obtain
all approvals, easements, and the like required for
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construction and shall pay for necessary assessments
and charges required for construction, use or
occupancy of permanent structures or for permanent
changes in existing facilities.

Drawings, Product Data or Samples for such portion
of the Work. If the Contractor performs any of the
Work knowing it involves a recognized error,
inconsistency or omission in the Contract Documents
without such notice to the Engineer, the Contractor
shall bear responsibility for such performance and
shall bear the cost of correction. The Contractor shall
perform the Work strictly in accordance with this
Contract

6.1.3
The City shall furnish the Contractor, free of
charge, two copies of the Contract Documents for
execution of the Work.
6.2

RIGHT TO STOP WORK
7.2

6.2.1
If the Contractor persistently fails or refuses
to perform the Work in accordance with this Contract,
if the Contractor fails to meet milestones set forth in
approved construction schedules, if the City has
sufficient reason to believe that the Contractor is not
and will not complete the Project by the scheduled
completion date, or if the best interests of the public
health, safety or welfare so require, the City may order
the Contractor to stop the Work, or any described
portion thereof, until the cause for stoppage has been
corrected, no longer exists, or the City orders that
Work be resumed. In such event, the Contractor shall
immediately obey such order.
6.3

7.2.1
The Contractor shall utilize the City’s Webbased project Management system, “Lancaster
Manager” for documentation. Notwithstanding, the
use of this system shall not supersede the Contractor’s
obligation to provide any written notice required under
this Contract. The obligation to utilize “Lancaster
Manager” may be waived by the City.
7.3

PROSECUTION OF WORK

7.3.1
The Contractor shall supervise and direct the
Work using the Contractor's best skill, effort and
attention. The Contractor shall be responsible to the
City for any and all acts or omissions of the
Contractor, its employees and others engaged in the
Work on behalf of the Contractor.

CITY'S RIGHT TO PERFORM WORK

6.3.1
If the Contractor's Work is stopped by the
City under Paragraph 6.2, and the Contractor fails
within seven (7) days of such stoppage to provide
adequate assurance to the City that the cause of such
stoppage will be eliminated or corrected, then the City
may, without prejudice to any other rights or remedies
the City may have against the Contractor, proceed to
carry out the subject Work. In such a situation, an
appropriate Change Order shall be issued deducting
from the Contract Price the cost of correcting the
subject deficiencies, plus compensation for the
Engineer's additional services and expenses
necessitated thereby, if any. If the unpaid portion of
the Contract Price is insufficient to cover the amount
due the City, the Contractor shall pay the difference to
the City.

7.3.2
The Contractor shall give adequate attention
to the faithful prosecution of the Work and the timely
completion of this Contract, with authority to
determine the manner and means of performing such
Work, so long as such methods insure timely
completion and proper performance.
7.3.3
The Contractor shall exercise all appropriate
means and measures to insure a safe and secure jobsite
in order to avoid and prevent injury, damage or loss to
persons or property.
7.3.4
The City will not interfere with the
Contractor’s manner and means of performing the
Work. However, the City’s insistence on strict
compliance with the Contract shall not be regarded as
an interference with the Contractor’s manner and
means. In the event that any part of the Work is not in
strict compliance with the Contract, the Contractor is
and shall be estopped from claiming any interference
by the City or Engineer with the Contractor’s manner
and means of performing that part of the Work.

ARTICLE VII
THE CONTRACTOR
7.1

USE OF WEB-BASED PROJECT
MANAGEMENT SYSTEM

MUST FOLLOW CONTRACT

7.1.1
The Contractor shall perform no part of the
Work at any time without adequate Contract
Documents or, as appropriate, approved Shop
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7.4

So long as the individuals named above remain
actively employed or retained by the Contractor, they
shall perform the functions indicated next to their
names unless the City agrees to the contrary in writing.
In the event one or more individuals not listed above
subsequently assume one or more of those functions
listed above, the Contractor shall be bound by the
provisions of this Subparagraph 7.6.2 as though such
individuals had been listed above.

WARRANTY

7.4.1
The Contractor warrants to the City that all
labor furnished to progress the Work under this
Contract will be competent to perform the tasks
undertaken, that the product of such labor will yield
only first-class results, that materials and equipment
furnished will be of good quality and new unless
otherwise permitted by this Contract, and that the
Work will be of good quality, free from faults and
defects and in strict conformance with this Contract.
All Work not conforming to these requirements may
be considered defective. THE CONTRACTOR
WARRANTS AND GUARANTIES THAT IT
SHALL COMPLETE THE WORK AND ACHIEVE
SUBSTANTIAL
COMPLETION
BY
THE
SCHEDULED COMPLETION DATE, STRICTLY
IN ACCORDANCE WITH THIS CONTRACT.
DEFECTIVE WORK OR MATERIALS SHALL BE
FIXED, REPAIRED OR REPLACED FREE OF
CHARGE OR COST TO THE CITY.

7.5

7.7

7.7.1
At the pre-construction meeting, the
Contractor shall submit to the City and the Engineer
for their information, the Contractor's schedule for
completing the Work (also referred to herein as the
construction schedule). The Contractor's schedule
shall be revised no less frequently than monthly
(unless the parties otherwise agree in writing) and
shall be revised to reflect conditions encountered from
time to time and shall be related to the entire Project.
Each such revision shall be furnished to the City and
the Engineer.
7.7.2
The Contractor’s schedule for completing the
Work and any revised schedules, shall demonstrate
achievement of substantial completion by the
scheduled completion date. Failure by the Contractor
to strictly comply with the provisions of this Paragraph
7.7 shall constitute a default and a material breach of
this Contract.

PERMITS; FEES; LICENSES

The Contractor shall obtain and pay for all permits,
fees and licenses necessary and ordinary for the Work.
The Contractor shall comply with all lawful
requirements applicable to the Work and shall give
and maintain any and all notices required by
applicable law pertaining to the Work.

7.8
7.6

WORK SCHEDULE

ON-SITE DRAWINGS

SUPERVISION
7.8.1
The Contractor shall continuously maintain
at the site, for the benefit of the City and the Engineer,
one record copy of this Contract marked to record on
a current basis changes, selections and modifications
made during construction.
Additionally, the
Contractor shall maintain at the site for the City and
Engineer the approved Shop Drawings, Product Data,
Samples and other similar required submittals. Upon
final completion of the Work, all of these record
documents shall be delivered to the City.

7.6.1
The Contractor shall employ and maintain at
the Project site only competent supervisory personnel.
Absent written instruction from the Contractor to the
contrary, the superintendent shall be deemed the
Contractor's authorized representative at the site and
shall be authorized to receive and accept any and all
communications from the City or the Engineer.
7.6.2
Key supervisory personnel assigned by the
Contractor to this Project are as follows:
NAME

FUNCTION

Anil Jacob

President

Cheri Conner

Project Manager

7.9

RECORD DRAWINGS/PLANS, AS-BUILT
PLANS, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES

7.9.1
The Contractor shall submit, with each
Application for Payment, As-Built plans for any and
each part or portion of the Project that varies from the
Engineer’s plans and specifications and the Contract
Documents.

____________________ ____________________
____________________ ____________________
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7.9.2
Shop Drawings, Product Data, Samples and
other submittals from the Contractor do not constitute
Contract Documents. Their purpose is merely to
demonstrate the manner in which the Contractor
intends to implement the Work in conformance with
information received from the Contract Documents.

LOSSES, DAMAGES, CLAIMS, OR
LIABILITY OF ANY CHARACTER,
TYPE, OR DESCRIPTION, INCLUDING
ALL EXPENSES OF LITIGATION,
COURT COSTS, AND ATTORNEY'S
FEES, FOR INJURY OR DEATH TO ANY
PERSON, INJURY OR LOSS TO ANY
PROPERTY, OR ECONOMIC LOSS,
RECEIVED OR SUSTAINED BY ANY
PERSON OR PERSONS, INCLUDING
THE CONTRACTOR, OR PROPERTY,
DIRECTLY OR INDIRECTLY ARISING
OUT OF, OR OCCASIONED BY THE
PERFORMANCE OF CONTRACTOR
UNDER THIS CONTRACT, INCLUDING
CLAIMS AND DAMAGES ARISING IN
WHOLE OR IN PART FROM THE
NEGLIGENCE OF CITY, WITHOUT
WAIVING
THE
CITY’S
GOVERNMENTAL, SOVEREIGN OR
OTHER IMMUNITIES OR DEFENSES
AVAILABLE TO THE CITY UNDER
TEXAS LAW AND WITHOUT WAIVING
ANY DEFENSES OF THE PARTIES
UNDER TEXAS LAW. IT IS THE
EXPRESS INTENT OF THE PARTIES TO
THIS
CONTRACT
THAT
THE
INDEMNITY PROVIDED FOR HEREIN IS
AN INDEMNITY EXTENDED BY
CONTRACTOR TO INDEMNIFY AND
PROTECT
CITY
FROM
THE
CONSEQUENCES
OF
THE
CONTRACTOR’S AS WELL AS THE
CITY'S NEGLIGENCE, WHETHER SUCH
NEGLIGENCE IS THE SOLE OR
PARTIAL CAUSE OF ANY SUCH
INJURY, DEATH, OR DAMAGE.

7.9.3
The Contractor shall not perform any portion
of the Work requiring submittal and review of Shop
Drawings, Product Data or Samples unless and until
such submittal shall have been approved by the
Engineer. Approval by the Engineer, however, shall
not be evidence that Work installed pursuant thereto
conforms to the requirements of this Contract.
7.10

CLEANING THE SITE AND THE PROJECT

7.10.1 The Contractor shall keep the site reasonably
clean during performance of the Work.
The
Contractor shall clean the site and the Project and
remove all waste, rubbish, temporary structures, and
other materials during construction and, upon
completion of construction, shall clean the site and
remove all such material together with all of the
Contractor's property therefrom. Contractor shall
dispose of all refuse at a landfill approved by the Texas
Commission on Environmental Quality. The
Contractor shall further restore all property damaged
during the prosecution of the Work and shall leave the
site in a clean and presentable condition. No additional
payment shall be made by the City for this work, the
compensation having been considered and included in
the contract price.
7.11

ACCESS TO WORK AND INSPECTIONS

7.11.1 The City and the Engineer shall have access
to the Work at all times from commencement of the
Work through final completion. The Contractor shall
take whatever steps necessary to provide access when
requested. When reasonably requested by the City or
the Engineer, the Contractor shall perform or cause to
be performed such testing as may be necessary or
appropriate to insure suitability of the jobsite or the
Work’s compliance with the Contract requirements.
7.12

The provisions of this indemnification are solely for
the benefit of the parties hereto and not intended to
create or grant any rights, contractual or otherwise, to
any other person or entity.

INDEMNITY AND DISCLAIMER

7.12.1 CITY SHALL NOT BE LIABLE OR
RESPONSIBLE FOR, AND SHALL BE
INDEMNIFIED,
DEFENDED,
HELD
HARMLESS AND RELEASED BY
CONTRACTOR FROM AND AGAINST
ANY AND ALL SUITS, ACTIONS,

7.12.2 The Contractor will secure and maintain
contractual liability insurance to cover this
indemnification agreement that will be primary and
non-contributory as to any insurance maintained by
the City for its own benefit, including self-insurance.
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In addition, Contractor shall obtain and file with City
a standard form Certificate of Insurance evidencing
the required coverage.

7.15

7.15.1 The Contractor shall at all times exercise
reasonable precautions for the safety of its employees,
laborers, subcontractors, mechanics, workmen and
others on and near the jobsite and shall comply with
all laws, ordinances, regulations, and standards of
federal, state and local safety laws and regulations.
The Contractor shall provide such machinery guards,
safe walk-ways, ladders, bridges, and other safety
devices as may be necessary or appropriate to insure a
safe and secure jobsite and shall require its
subcontractors to comply with this requirement. The
Contractor shall immediately comply with any and all
safety requirements imposed by the Engineer during
the progress of the Work.

7.12.3 In claims against any person or entity
indemnified under this Paragraph 7.12 by an employee
of the Contractor, a Subcontractor, anyone directly or
indirectly employed by them or anyone for whose acts
they may be liable, the indemnification obligation
under this Paragraph 7.12 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 under workers'
compensation acts, disability benefit acts or other
employee benefit acts.
7.13

NONDISCRIMINATION
7.16

7.13.1 The Contractor shall not discriminate in any
way against any person, employee or job applicant on
the basis of race, color, creed, national original,
religion, age, sex, or disability where reasonable
accommodations can be effected to enable the person
to perform the essential functions of the job. The
Contractor shall further insure that the foregoing
nondiscrimination requirement shall be made a part
and requirement of each subcontract on this Project.
7.14

JOB SITE SAFETY PRECAUTIONS

WARNING DEVICES AND BARRICADES

7.16.1 The Contractor shall furnish and maintain
such warning devices, barricades, lights, signs,
pavement markings, and other devices as may be
necessary or appropriate or required by the Engineer
to protect persons or property in, near or adjacent to
the jobsite. No separate compensation shall be paid to
the Contractor for such measures. Where the Work is
being conducted in, upon or near streets, alleys,
sidewalks, or other rights-of-way, the Contractor shall
insure the placement, maintenance and operation of
any and all such warning devices as may be required
by the City and shall do so until no longer required by
the City. Such devices shall be in compliance with and
conform to the manual and specifications for the
uniform system of traffic control devices adopted by
the Texas Department of Transportation.

PREVAILING WAGE RATES

7.14.1 The Contractor shall comply in all respects
with all requirements imposed by any laws, ordinances
or resolutions applicable to the Project with regard to
the minimum prevailing wage rates for all classes of
employees, laborers, subcontractors, mechanics,
workmen and persons furnishing labor and services to
the Project. The City has adopted a Prevailing Wage
Rate Schedule, available to the Contractor by request
(or attached to this contract as a part of the exhibits),
which specifies the classes and wage rates to be paid
to all persons. The Contractor shall pay not less than
the minimum wage rates established thereby for each
class, craft or type of labor, workman, or mechanic
employed in the execution of this Contract. The
failure of the Contractor to comply with this
requirement shall result in the forfeiture to the City of
a sum of not less than Sixty Dollars ($60.00) for each
person per day, or portion thereof, that such person is
paid less than the prevailing rate. Upon request by the
City, Contractor shall make available for inspection
and copying its books and records, including but not
limited to its payroll records, account information and
other documents as may be required by the City to
insure compliance with this provision.

7.17

PROTECTION OF UTILITIES AND OTHER
CONTRACTORS

7.17.1 The Contractor shall use best efforts to leave
undisturbed and uninterrupted all utilities and utility
services provided to the jobsite or which presently
exists at, above or beneath the location where the
Work is to be performed. In the event that any utility
or utility service is disturbed or damaged during the
progress of the Work, the Contractor shall forthwith
repair, remedy or restore the utility at Contractor’s sole
expense. The Contractor shall coordinate any utility
conflicts with the owner of the utility and no extension
of time will be requested or given if adequate
coordination is not provided by Contractor.
7.17.2 The
Contractor
understands
and
acknowledges that other contractors of the City or of
other entities may be present at the jobsite performing
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other work unrelated to the Project. The Contractor
shall use best efforts to work around other contractors
without impeding the work of others while still
adhering to the scheduled completion date. In the
event that the Contractor’s work is or may be delayed
by any other person, the Contractor shall immediately
give notice thereof to the Engineer and shall request a
written Change Order in accordance with the
procedures set forth by this Contract.
The
Contractor’s failure to provide such notice and to
request such Change Order shall constitute a waiver of
any and all claims associated therewith.

8.2.2
The City and the Contractor shall
communicate with each other in the first instance
through the Engineer.
8.2.3
The Engineer shall be the initial interpreter of
the requirements of the drawings and specifications
and the judge of the performance thereunder by the
Contractor. The Engineer shall render written or
graphic interpretations necessary for the proper
execution or progress of the Work with reasonable
promptness on request of the Contractor.
8.2.4
The Engineer will review the Contractor's
Applications for Payment and will certify to the City
for payment to the Contractor, those amounts then due
the Contractor as provided in this Contract.

ARTICLE VIII
CONTRACT ADMINISTRATION
8.1

8.2.5
The Engineer shall have authority to reject
Work which is defective or does not conform to the
requirements of this Contract. If the Engineer deems
it necessary or advisable, the Engineer shall have
authority to require additional inspection or testing of
the Work for compliance with Contract requirements.

THE ENGINEER

8.1.1
When used in this Contract the term
“Engineer” does not necessarily denote a duly
licensed, trained or certified engineer; as used herein,
the term shall be used interchangeably and shall mean
a designated Engineer, Engineer, or Contract
Administrator (who may not be an architect or
engineer) for the City, said person to be designated or
re-designated by the City prior to or at any time during
the Work hereunder. The Engineer may be an
employee of the City or may be retained by the City as
an independent contractor but, in either event, the
Engineer’s duties and authority shall be as set forth
hereinafter. The Contractor understands and agrees
that it shall abide by the decisions and instructions of
the Engineer notwithstanding the contractual
relationship between the City and Engineer, the title of
Contract Administrator, or the fact that the Engineer is
an employee of the City.

8.2.6
The Engineer will review and approve, or
take other appropriate action as necessary, concerning
the Contractor's submittals including Shop Drawings,
Product Data and Samples. Such review, approval or
other action shall be for the sole purpose of
determining conformance with the design concept and
information given through the Contract Documents.
8.2.7
The Engineer will prepare Change Orders
and may authorize minor changes in the Work by Field
Order as provided elsewhere herein.
8.2.8
The Engineer shall, upon written request
from the Contractor, conduct inspections to determine
the date of Substantial Completion and the date of final
completion, will receive and forward to the City for
the City's review and records, written warranties and
related documents required by this Contract and will
issue a final Certificate for Payment upon compliance
with the requirements of this Contract.

In the event the City should find it necessary or
convenient to replace the Engineer, the City shall
retain a replacement Engineer and the status of the
replacement Engineer shall be that of the former
Engineer.
8.2

ENGINEER'S ADMINISTRATION
8.2.9
The Engineer's decisions in matters relating
to aesthetic effect shall be final if consistent with the
intent of this Contract.

8.2.1
The Engineer, unless otherwise directed by
the City in writing, will perform those duties and
discharge those responsibilities allocated to the
Engineer as set forth in this Contract. The Engineer
shall be the City's representative from the effective
date of this Contract until final payment has been
made.

8.3

CLAIMS BY THE CONTRACTOR

8.3.1
The Engineer shall determine all claims and
matters in dispute between the Contractor and City
with regard to the execution, progress, or sufficiency
of the Work or the interpretation of the Contract
Documents, including but not limited to the plans and
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specifications. Any dispute shall be submitted in
writing to the Engineer within seven (7) days of the
event or occurrence or the first appearance of the
condition giving rise to the claim or dispute and the
Engineer shall render a written decision within a
reasonable time thereafter. The Engineer’s decisions
shall be final and binding on the parties. In the event
that either party objects to the Engineer’s
determination as to any submitted dispute, that party
shall submit a written objection to the Engineer and
the opposing party within ten (10) days of receipt of
the Engineer’s written determination in order to
preserve the objection. Failure to so object shall
constitute a waiver of the objection for all purposes.

Contractor thereby assumes all risks and additional
costs associated therewith.
8.4

EXTRA WORK

8.4.1
The Contractor shall not claim, request or
demand any sum from the City for Extra Work or for
additional costs, and hereby waives all such claims,
requests and demands and any right to assert same,
unless the conditions of this subparagraph are strictly
complied with. “Extra Work” is defined herein to
mean any labor, service, materials, equipment,
supplies or charges that are directly or indirectly
related to the Work, the Project or the Project site, that
is not necessarily or fairly required or implied by the
Contract Documents.

8.3.2
Pending final resolution of any claim of the
Contractor, the Contractor shall diligently proceed
with performance of this Contract and the City shall
continue to make payments to the Contractor in
accordance with this Contract.

8.4.2
The parties acknowledge and agree that there
shall be no payment made by the City to the Contractor
without a written agreement (either a separate contract
or a written Change Order) signed by the parties.
Should the Contractor perform Extra Work or be
requested to perform Extra Work by the Engineer or
City, it shall be the Contractor’s obligation and duty to
first apply for and obtain a written Change Order,
approved by the Engineer and executed by the City.
The Contractor’s failure to obtain a written, signed
Change Order prior to commencement of Extra Work
shall constitute a complete and final waiver of any
right for compensation for the Extra Work.

8.3.3
CLAIMS FOR CONCEALED, LATENT OR
UNKNOWN CONDITIONS - The Contractor expressly
represents that it has been provided with an adequate
opportunity to inspect the Project site and thoroughly
review the Contract Documents and plans and
specifications prior to submission of its bid and the
City’s acceptance of the bid. Subject to the conditions
hereof, Contractor assumes full responsibility and risk
for any concealed, latent or unknown condition which
may affect the Work. No claims for extra work or
additional compensation shall be made by Contractor
in connection with concealed, latent or unknown
conditions except as expressly provided herein.
Should concealed, latent or unknown conditions
encountered in the performance of the Work (a) below
the surface of the ground or (b) in an existing structure
be at variance with the conditions indicated by this
Contract, or should unknown conditions of an unusual
nature differing materially from those ordinarily
encountered in the area and generally recognized as
inherent in Work of the character provided for in this
Contract, be encountered, the Contract Price shall be
equitably adjusted by Change Order upon the written
notice and claim by either party made within seven (7)
days after the first observance of the condition. As a
condition precedent to the City having any liability to
the Contractor for concealed or unknown conditions,
the Contractor must give the City and the Engineer
written notice of, and an opportunity to observe, the
condition prior to disturbing it. The failure by the
Contractor to make the written notice and claim as
provided in this Subparagraph shall constitute a waiver
by the Contractor of any claim arising out of or relating
to such concealed, latent or unknown condition and the

8.5

CLAIMS FOR ADDITIONAL COSTS OR TIME;
CONTRACT PRICE INCREASE

8.5.1
If the Contractor wishes to make a claim for
an increase in the Contract Price, as a condition
precedent to any liability of the City therefor, the
Contractor shall give the Engineer written notice of
such claim within seven (7) days after the occurrence
of the event, or the first appearance of the condition,
giving rise to such claim. Such notice shall be given
by the Contractor before proceeding to execute any
additional or changed Work. The failure by the
Contractor to give such notice and to give such notice
prior to executing the Work shall constitute a waiver
of any right to or claim for additional compensation.
8.5.2
In connection with any claim by the
Contractor against the City for compensation in excess
of the Contract Price, any liability of the City for the
Contractor's costs shall be strictly limited to direct
costs incurred by the Contractor and shall in no event
include indirect costs or consequential damages of the
Contractor. The City shall not be liable to the
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Contractor for claims of third parties, including
Subcontractors. The City shall not be liable to the
Contractor for any claims based upon delay to the
Contractor for any reason whatsoever including any
act or neglect on the part of the City.

written decision on the matter. At least one designated
representative of each party must attend and
participate in good faith in an effort to resolve the
matters in dispute.
8.7.2
In no event shall the foregoing provision
justify or authorize any delay in the progress of the
Work; the parties shall abide by the decision of the
Engineer in accomplishing the timely completion of
the Project.

8.5.3
If the Contractor is delayed in progressing
any task which at the time of the delay is then critical
or which during the delay becomes critical, as the sole
result of any act or neglect to act by the City or
someone acting in the City's behalf, or by changes
ordered in the Work, unusual delay in transportation,
unusually adverse weather conditions not reasonably
anticipated, fire or any causes beyond the Contractor's
control, then the date for achieving Substantial
Completion of the Work shall be extended upon the
written notice and claim of the Contractor to the City
and the Engineer, for such reasonable time as the
Engineer may determine. Any notice and claim for an
extension of time by the Contractor shall be made not
more than seven (7) days after the occurrence of the
event or the first appearance of the condition giving
rise to the claim and shall set forth in detail the
Contractor's basis for requiring additional time in
which to complete the Project. In the event the delay
to the Contractor is a continuing one, only one notice
and claim for additional time shall be necessary. If the
Contractor fails to make such claim as required in this
Subparagraph, any claim for an extension of time shall
be waived. The procedures and remedies provided by
this provision shall be the sole remedy of Contractor
and Contractor shall not assert nor be entitled to any
additional delays or damages associated therewith.
8.6

ARTICLE IX
SUBCONTRACTORS
9.1

9.1.1
A Subcontractor is a person or entity that has
a direct contract with the Contractor to perform a
portion of the Work. No Subcontractor shall be in
privity with the City.
9.2

AWARD OF SUBCONTRACTS

9.2.1
Upon execution of the Contract, the
Contractor shall furnish the City, in writing, the names
of persons or entities proposed by the Contractor to act
as a Subcontractor on the Project. The City shall
promptly reply to the Contractor, in writing, stating
any objections the City may have to such proposed
Subcontractor. The Contractor shall not enter into a
subcontract with a proposed Subcontractor with
reference to whom the City has made timely objection.
The Contractor shall not be required to subcontract
with any party to whom the Contractor has objection.

FIELD ORDERS

8.6.1
The Engineer shall have authority to order
minor changes in the Work not involving a change in
the Contract Price or in Contract Time and not
inconsistent with the intent of the Contract. Such
changes shall be effected by Field Order and shall be
binding upon the Contractor. The Contractor shall
carry out such Field Orders promptly.
8.7

DEFINITION

9.2.2
All subcontracts shall afford the Contractor
rights against the Subcontractor which correspond to
those rights afforded to the City against the Contractor
herein, including those rights afforded to the City by
Subparagraph 12.2.1 below. All subcontracts shall
incorporate by reference the provisions hereof and
shall provide that no claims, causes or demands shall
be made by any Subcontractor against the City.

MEDIATION

8.7.1
In the event that a dispute arises under the
terms of this Contract, following an adverse
determination by the Engineer and proper preservation
of the issue as required herein, the parties agree to
submit to mediation. In such event, the parties shall
agree to a designated person to serve as mediator and
each party shall be responsible for payment of one-half
of the total mediation fees. The parties shall submit the
dispute to mediation as soon as practical and in no
event later than one (1) year after the Engineer’s

9.2.3
The Contractor shall indemnify, defend and
hold harmless the City from and against any and all
claims, demands, causes of action, damage, and
liability asserted or made against the City by or on
behalf of any Subcontractor.
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or savings shall be limited to the following: reasonable
costs of materials, supplies, or equipment including
delivery costs, reasonable costs of labor, including
social security, old age and unemployment insurance,
fringe benefits required by agreement or custom, and
workers' compensation insurance, reasonable rental
costs of machinery and equipment exclusive of hand
tools whether rented from the Contractor or others,
reasonable costs of premiums for all bonds and
insurance, permit fees, and sales, use or other taxes
related to the Work, and reasonable cost of direct
supervision and jobsite field office overhead directly
attributable to the change. In no event shall any
expenditure or savings associated with the
Contractor's home office or other non-jobsite overhead
expense be included in any change in the Contract
Price. Pending final determination of reasonable
expenditures or savings to the City, payments on
account shall be made to the Contractor on the
Engineer's Certificate for Payment.

ARTICLE X
CHANGES IN THE WORK
10.1

CHANGES PERMITTED

10.1.1 Changes in the Work within the general
scope of this Contract, consisting of additions,
deletions, revisions, or any combination thereof, may
be ordered without invalidating this Contract, by
Change Order or by Field Order.
10.1.2 Changes in the Work shall be performed
under applicable provisions of this Contract and the
Contractor shall proceed promptly with such changes.
10.2

CHANGE ORDER DEFINED

10.2.1 Change Order shall mean a written order to
the Contractor executed by the City and the Engineer,
issued after execution of this Contract, authorizing and
directing a change in the Work or an adjustment in the
Contract Price or the Contract Time, or any
combination thereof. The Contract Price and the
Contract Time may be changed only by written
Change Order.
10.3

10.3.3 If unit prices are provided in the Contract,
and if the quantities contemplated are so changed in a
proposed Change Order that application of such unit
prices to the quantities of Work proposed will cause
substantial inequity to the City or to the Contractor, the
applicable unit prices shall be equitably adjusted.

CHANGES IN THE CONTRACT PRICE

10.4

10.3.1 Any change in the Contract Price resulting
from a Change Order shall be determined as follows:
(a) by mutual agreement between the City and the
Contractor as evidenced by (1) the change in the
Contract Price being set forth in the Change Order, (2)
such change in the Contract Price, together with any
conditions or requirements related thereto, being
initialed by both parties, and (3) the Contractor's
execution of the Change Order, or (b) if no mutual
agreement occurs between the City and the Contractor,
then, as provided in Subparagraph 10.3.2 below.

MINOR CHANGES

10.4.1 The Engineer shall have authority to order
minor changes in the Work not involving a change in
the Contract Price or an extension of the Contract
Time and not inconsistent with the intent of this
Contract. Such minor changes shall be made by
written Field Order, and shall be binding upon the City
and the Contractor. The Contractor shall promptly
carry out such written Field Orders.
10.5

EFFECT OF EXECUTED CHANGE ORDER

10.5.1 The execution of a Change Order by the
Contractor shall constitute conclusive evidence of the
Contractor's agreement to the ordered changes in the
Work, this Contract as thus amended, the Contract
Price and the Contract Time. The Contractor, by
executing the Change Order, waives and forever
releases any claim against the City for additional time
or compensation for matters relating to or arising out
of or resulting from the Work included within or
affected by the executed Change Order.

10.3.2 If no mutual agreement occurs between the
City and the Contractor as contemplated in
Subparagraph 10.3.1 above, the change in the Contract
Price, if any, shall then be determined by the Engineer
on the basis of the reasonable expenditures or savings
of those performing, deleting or revising the Work
attributable to the change, including, in the case of an
increase or decrease in the Contract Price, a reasonable
allowance for direct job site overhead and profit. In
such case, the Contractor shall present, in such form
and with such content as the City or the Engineer
require, an itemized accounting of such expenditures
or savings, plus appropriate supporting data for
inclusion in a Change Order. Reasonable expenditures

10.6

NOTICE TO SURETY; CONSENT

10.6.1 The Contractor shall notify and obtain the
consent and approval of the Contractor's surety with
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reference to all Change Orders if such notice, consent
or approval are required by the Contractor's surety or
by law. The Contractor's execution of the Change
Order shall constitute the Contractor's warranty to the
City that the surety has been notified of and consents
to, such Change Order and the surety shall be
conclusively deemed to have been notified of such
Change Order and to have expressly consented
thereto.

year obligation to specifically correct defective and
nonconforming Work shall be extended by the period
of time which elapses between Substantial Completion
and completion of the subject Work.
11.2.3 Nothing contained in this Paragraph 11.2
shall establish any period of limitation with respect to
other obligations which the Contractor has under this
Contract. Establishment of the four year time period
in Subparagraph 11.2.2 relates only to the duty of the
Contractor to specifically correct the Work.

ARTICLE XI

11.3

CITY MAY ACCEPT DEFECTIVE
NONCONFORMING WORK

OR

UNCOVERING AND CORRECTING WORK
11.1

11.3.1 If the City chooses to accept defective or
nonconforming Work, the City may do so at its sole
discretion. In such event, the Contract Price shall be
reduced by the greater of (a) the reasonable cost of
removing and correcting the defective or
nonconforming Work, and (b) the difference between
the fair market value of the Project as constructed and
the fair market value of the Project had it not been
constructed in such a manner as to include defective or
nonconforming Work. If the remaining portion of the
unpaid Contract Price, if any, is insufficient to
compensate the City for its acceptance of defective or
nonconforming Work, the Contractor shall, upon
written demand from the City, pay the City such
remaining compensation for accepting defective or
nonconforming Work.

UNCOVERING WORK

11.1.1 If any of the Work is covered contrary to the
Engineer's request or to any provisions of this
Contract, it shall, if required by the Engineer or the
City, be uncovered for the Engineer's inspection and
shall be properly replaced at the Contractor's expense
without change in the Contract Time or Contract Price.
11.1.2 If any of the Work is covered in a manner
consistent with the Engineer’s request or the
provisions of this Contract, it shall, if required by the
Engineer or City, be uncovered for the Engineer's
inspection. If such Work conforms strictly to this
Contract, costs of uncovering and proper replacement
shall by Change Order be charged to the City. If such
Work does not strictly conform to this Contract, the
Contractor shall pay the costs of uncovering and
proper replacement.
11.2

ARTICLE XII
CONTRACT DEFAULT
AND TERMINATION

CORRECTING WORK

11.2.1 The Contractor shall immediately proceed to
correct Work rejected by the Engineer as defective or
failing to conform to this Contract. The Contractor
shall pay all costs and expenses associated with
correcting such rejected Work, including any
additional testing and inspections, and reimbursement
to the City for the Engineer's services and expenses
made necessary thereby.

12.1

TERMINATION BY THE CONTRACTOR

12.1.1 If the Work is stopped for a period of ninety
(90) days by an order of any court or other public
authority, or as a result of an act of the Government,
through no fault of the Contractor or any person or
entity working directly or indirectly for the Contractor,
the Contractor may, upon fifteen (15) days' written
notice to the City and the Engineer, terminate
performance under this Contract and recover from the
City payment for the actual reasonable expenditures of
the Contractor (as limited in Subparagraph 10.3.2
above) for all Work executed and for materials,
equipment, tools, construction equipment and
machinery actually purchased or rented solely for the
Work, less any salvage value of any such items.

11.2.2 If within four (4) years after Substantial
Completion of the Work any of the Work is found to
be defective or not in accordance with this Contract,
the Contractor shall correct it promptly upon receipt of
written notice from the City. This obligation shall
survive final payment by the City and termination of
this Contract. With respect to Work first performed
and completed after Substantial Completion, this four

16

97

12.1.2 If the City shall persistently or repeatedly fail
to perform any material obligation to the Contractor
for a period of fifteen (15) days after receiving written
notice from the Contractor of its intent to terminate
hereunder, the City shall have fifteen (15) days to
remedy its failure and if not so cured, the Contractor
may terminate performance under this Contract by
written notice to the Engineer and the City. In such
event, the Contractor shall be entitled to recover from
the City as though the City had terminated the
Contractor's performance under this Contract for
convenience pursuant to Subparagraph 12.2.1
hereunder.
12.2

TERMINATION BY THE CITY

12.2.1

FOR CONVENIENCE

(c) Absent agreement to the amount due
to the Contractor, the City shall pay
the Contractor the following amounts:
(i) Contract prices for labor,
materials, equipment and other
services accepted under this
Contract;
(ii) Reasonable costs incurred in
preparing to perform and in
performing the terminated portion
of the Work, and in terminating
the Contractor's performance,
plus a fair and reasonable
allowance for overhead and profit
thereon (such profit shall not
include anticipated profit or
consequential
damages),
provided however, that if it
appears that the Contractor would
have not profited or would have
sustained a loss if the entire
Contract would have been
completed, no profit shall be
allowed or included and the
amount of compensation shall be
reduced to reflect the anticipated
rate of loss, if any;

12.2.1.1 The City may for any reason whatsoever
terminate performance under this Contract by the
Contractor for convenience. The City shall give
written notice of such termination to the Contractor
specifying when termination becomes effective.
12.2.1.2 The Contractor shall incur no further
obligations in connection with the Work and the
Contractor shall stop Work when such termination
becomes effective. The Contractor shall also terminate
outstanding orders and subcontracts. The Contractor
shall settle the liabilities and claims arising out of the
termination of subcontracts and orders. The City may
direct the Contractor to assign the Contractor's right,
title and interest under terminated orders or
subcontracts to the City or its designee.

(iii) Reasonable costs of settling and
paying claims arising out of the
termination of subcontracts or
orders pursuant to Subparagraph
12.2.1.2 of this Paragraph. These
costs shall not include amounts
paid in accordance with other
provisions hereof.

12.2.1.3 The Contractor shall transfer title and deliver
to the City such completed or partially completed
Work and materials, equipment, parts, fixtures,
information and Contract rights as the Contractor has.
12.2.1.4

12.2.1.5 The total sum to be paid the Contractor under
this Subparagraph 12.2.1 shall not exceed the total
Contract Price, as properly by amounts withheld by the
City and reduced by the amount of payments
otherwise made, and shall in no event include
duplication of payment.

(a) The Contractor shall submit a
termination claim to the City and the
Engineer specifying the amounts due
because of the termination for
convenience together with costs,
pricing or other data required by the
Engineer. If the Contractor fails to file
a termination claim within one (1) year
from the effective date of termination,
the City shall pay the Contractor, an
amount derived in accordance with
subparagraph (c) below.

12.2.2

FOR CAUSE

12.2.2.1 The following constitute grounds
termination of this Contract by the City:

for

(a) the Contractor’s failure or refusal to
prosecute the Work in a timely manner;

(b) The City and the Contractor may agree
to the compensation, if any, due to the
Contractor hereunder.
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Convenience under Subparagraph 12.2.1 and the
provisions of Subparagraph 12.2.1 shall apply.

(b) The Contractor abandons the jobsite and
fails to resume work within five (5) days of
written notice thereof by the City;

12.3
(c) the Contractor fails to meet milestones or
comply
with
approved
construction
schedules;

USE OF THIRD-PARTY OVERSIGHT OR
CONSTRUCTION MANAGER

12.3.1 Should the City allow the Contractor to
continue its performance of Work notwithstanding an
event of default specified in Subparagraph 12.2.2.1, or
should there be an imminent potential of default, the
City, at its sole option and within its sole discretion,
may retain a third-party construction manager to
document the events of default and oversee further
progress of the Work. The use of a third-party
construction manager shall not prevent the City from
declaring the Contractor to be in default and the City
may, at its sole option and within its sole discretion,
terminate this Contract at any time. Should the City
retain a third-party construction manager, the costs
thereof shall be withheld from any amounts due
Contractor upon termination. The City’s exercise of
this option shall be without prejudice to any other right
or remedy available to the City by law or under this
Contract.

(d) the Contractor fails to grant or allow
access to the jobsite by the City or Engineer;
(e) the Contractor fails to supply enough
properly skilled workers, supervisory
personnel or proper equipment or materials;
(f) the Contractor fails to make prompt
payment to Subcontractors or for materials or
labor;
(g) the Contractor persistently disregards
laws, ordinances, rules, regulations or orders
of any public authority having jurisdiction;
or,
(h) the Contractor is otherwise guilty of a
violation of a material provision of this
Contract.

ARTICLE XIII
INSURANCE
13.1

In the event of the occurrence of any one or more of
the above events, the City may by written notice to the
Contractor, without prejudice to any other right or
remedy, terminate the employment of the Contractor,
exclude the Contractor from the job site, and take
possession of the site and of all materials, equipment,
tools, construction equipment and machinery thereon
owned by the Contractor and may finish the Work by
whatever methods it may deem expedient. In such
case, the Contractor shall not be entitled to receive any
further payment until the Work is finished.

CONTRACTOR SHALL MAINTAIN
INSURANCE

13.1.1 The Contractor at its own expense shall
purchase, maintain and keep in force during the life of
this contract, adequate insurance that will protect the
Contractor and/or any Additional Insured from claims
which may arise out of or result from operations under
this Contract. The insurance required shall provide
adequate protections from all claims, whether such
operations be by the Contractor or by any Additional
Insured or by any Subcontractor or by anyone directly
or indirectly employed by any of them, or by anyone
whose acts of any of them may be liable and from any
special hazards, such as blasting, which may be
encountered in the performance of this contract in the
amounts as shown below in Paragraph 13.2.1.

12.2.2.2 If the unpaid balance of the Contract Price
does not exceed the cost of finishing the work,
including compensation for the Engineer's additional
services and expenses made necessary thereby, such
difference shall be paid by the Contractor to the City.
This obligation for payment shall survive the
termination of the Contract.

13.1.2 The Contractor shall not commence work on
any Contract in the City until the Contractor has
obtained all the insurance required under this
paragraph and such insurance has been approved by
the City.

12.2.2.3 In the event the employment of the
Contractor is terminated by the City for cause pursuant
to Subparagraph 12.2.2 and it is subsequently
determined by a Court of competent jurisdiction that
such termination was without cause, such termination
shall thereupon be deemed a Termination for
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13.2

TYPES AND AMOUNTS OF CONTRACTOR’S
INSURANCE

13.5

13.2.1. The Contractor shall furnish and maintain
during the life of the contract adequate Worker's
Compensation and Commercial General Liability
(Public) Insurance in such amounts as follows:
Type of Insurance

13.5.1 Companies issuing the insurance policies
shall have no recourse against the City for payment of
any premiums or assessments for any deductibles
which are at the sole responsibility and risk of the
Contractor. Insurance Companies shall have no right
of subrogation against the City or the Engineer.

Amount

Worker's Compensation

As set forth in the Worker's
Compensation Act.

Commercial General

$1,000,000 Each
Accident/Occurrence.

Liability (Public)

$1,000,000 Aggregate
$1,000,000 Products &
Completed Operations
Aggregate.

City’s Protective
Liability Insurance

$600,000 per occurrence
$1,000,000 aggregate

13.6

Automobile Liability

13.3

13.7

PRIMARY COVERAGE

13.7.1 The coverages provided herein shall be
primary and noncontributory with any other insurance
maintained by the City, for its benefit, including self
insurance.

Amendment Aggregate
Limit of Insurance per
Project or City's and
Contractor's Protective
Liability Insurance for the
Project.

13.8

WORKER’S COMPENSATION INSURANCE
COVERAGE

13.8.1

The Contractor shall:

(1)

provide coverage for its employees
providing services on a project, for the
duration of the project based on proper
reporting of classification codes and
payroll amounts and filing of any coverage
agreements;

(2)

provide a certificate of coverage showing
workers' compensation coverage to the
governmental entity prior to beginning
work on the project;

(3)

provide the governmental entity prior to
the end of the coverage period, a new
certificate of coverage showing extension
of coverage, if the coverage period shown
on the contractor's current certificate of
coverage ends during the duration of the
project;

(4)

obtain from each person providing services
on a project, and provide to the
governmental entity:

$500,000 Combined
single limit per
occurrence.

ADDITIONAL INSURED

13.3.1 The City and the Engineer shall be named as
an additional insured on the Commercial General
Liability (Public), City’s Protective Liability, and
Excess/Umbrella Liability Insurance Policies
furnished by the Contractor.
13.4

CERTIFICATE OF INSURANCE

13.6.1 Proof that the insurance is in force shall be
furnished to the City on Standard Certificate of
Insurance Forms. In the event any insurance policy
shown on the Certificate of Insurance has an
expiration date that is prior to the completion and final
acceptance of the project by the City, the contractor
shall furnish the City proof of identical continued
coverage no later than thirty(30) days prior to the
expiration date shown on the Certificate of Insurance.

Excess/Umbrella Liability $1,000,000 per occurrence
w/drop down coverage
Endorsement CG 2503

PREMIUMS AND ASSESSMENTS;
SUBROGATION

WRITTEN NOTIFICATION

13.4.1 Each insurance policy shall contain a
provision requiring that thirty (30) days prior to
expiration, cancellation, non-renewal or any material
change in coverage, a notice there of shall be given by
certified mail to the Lancaster City Engineer, 3901
Main Street., P.O. Box 99, Lancaster, TX 75030-0099.
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(A)

(B)

(5)

(6)

a certificate of coverage, prior to that
person beginning work on the project,
so the governmental entity will have
on file certificates of coverage
showing coverage for all persons
providing services on the project; and
no later than seven days after receipt
by the contractor, a new certificate of
coverage showing extension of
coverage, if the coverage period
shown on the current certificate of
coverage ends during the duration of
the Project;

(C)

provide the Contractor, prior to the
end of the coverage period, a new
certificate of coverage showing
extension of coverage, if the
coverage period shown on the
current certificate of coverage ends
during the duration of the project;

(D)

obtain from each other person with
whom it contracts, and provide to
the Contractor:

retain all required certificates of coverage
on file for the duration of the project and
for one year thereafter;
notify the governmental entity in writing
by certified mail or personal delivery,
within 10 days after the contractor knew or
should have known, of any change that
materially affects the provision of coverage
of any person providing services on the
project;

(7) post a notice on each project site informing
all persons providing services on the project
that they are required to be covered, and
stating how a person may verify current
coverage and report failure to provide
coverage. This notice shall comply with the
requirements established by the Division of
Workers Compensation of the Texas
Department of Insurance, or its successor
agency.

contractually require each person with
whom it contracts to provide services on a
project, to:
(A)

provide coverage based on proper
reporting of classification codes and
payroll amounts and filing of any
coverage agreements for all of its
employees providing services on the
project, for the duration of the
project;

(B)

provide a certificate of coverage to
the contractor prior to that person
beginning work on the project;
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a certificate of coverage,
prior to the other person
beginning work on the
project; and

(ii)

prior to the end of the
coverage period, a new
certificate
of
coverage
showing extension of the
coverage period, if the
coverage period shown on
the current certificate of
coverage ends during the
duration of the project;

(E)

retain all required certificates of
coverage on file for the duration of
the project and for one year
thereafter;

(F)

notify the governmental entity in
writing by certified mail or personal
delivery, within 10 days after the
person knew or should have known,
of any change that materially affects
the provision of coverage of any
person providing services on the
project; and

(G)

contractually require each other
person with whom it contracts, to
perform as required by subparagraphs (A) - (G) of this
paragraph, with the certificate of
coverage to be provided to the
person for whom they are providing
services.

and
(8)

(i)
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14.4.2 If the Contract Price exceeds the sum of
$25,000.00, the Contractor, upon execution of the
Contract and prior to commencement of the Work,
shall furnish to the City a two-year maintenance bond
in the amount of one hundred percent (100%) of the
Contract Price covering the guaranty and maintenance
prescribed herein, written by an approved surety
authorized and duly licensed to conduct business in the
State of Texas. The cost of said maintenance bond
shall be included in the Contractor’s unit bid prices
and shall be paid by the Contractor.

ARTICLE XIV
MISCELLANEOUS
14.1

LAWS AND ORDINANCES

14.1.1 The Contractor shall at all times and in all
respects observe and comply with all federal, state and
local laws, ordinances, and regulations applicable to
the Project and Work. The Contractor shall further
insure that all Subcontractors observe and comply with
said laws, ordinances and regulations.

14.5
14.2

GOVERNING LAW
14.5.1 As used herein, “force majeure” means an
incident, situation, or act of a third party that is beyond
a party’s reasonable control such as an act of God, an
act of the public enemy, strikes or other labor
disturbances (other than strikes within such party’s
own labor force), hurricanes, earthquakes, fires,
floods, epidemics, embargoes, war, and riots. The
Contractor will not be liable or responsible for its
failure to perform any obligation under this Contract
because of an event of Force Majeure, provided,
however, that the Contractor submits notice thereof to
the City and Engineer within seven (7) days of such an
event, obtains a written Change Order, signed by all
parties, that allows an extension of the scheduled
completion date, and identifies the specific causes and
number of days in the Statement of Delay submitted
with the next ensuing Application for Payment.
Notwithstanding, if the Contractor’s failure to perform
continues for more than twenty (20) calendar days, the
City may at its option terminate this Agreement
immediately and pursue such rights and remedies as
may be allowed under Subparagraph 12.2.2 of this
Contract.

14.2.1 The Contract shall be governed by the laws
of the State of Texas. Exclusive venue for any causes
of action arising under the terms or provisions of this
Contract or the Work to be performed hereunder shall
be in the state courts of Dallas County, Texas.
14.3

SUCCESSORS AND ASSIGNS

14.3.1 The City and Contractor bind themselves,
their successors, assigns and legal representatives to
the other party hereto and to successors, assigns and
legal representatives of such other party in respect to
covenants, agreements and obligations contained in
this Contract. The Contractor shall not assign this
Contract without written consent of the City.
14.4

FORCE MAJEURE

SURETY BONDS

14.4.1 The Contractor shall furnish separate
performance and payment bonds to the City, according
to the requirements set out in the bid documents and
state statutes to guaranty full and faithful performance
of the Contract by the Contractor and the full and final
payment of all persons supplying labor or materials to
the Project. Each bond required by the bid documents
or state statute shall set forth a penal sum in an amount
not less than the full Contract Price. Each bond
furnished by the Contractor shall incorporate by
reference the terms of this Contract as fully as though
they were set forth verbatim in such bonds. In the
event the Contract Price is adjusted by Change Order
executed by the Contractor, the penal sum of both the
performance bond and the payment bond shall be
deemed increased by like amount. The performance
and payment bonds furnished by the Contractor shall
be in form suitable to the City and shall be executed
by a surety, or sureties, reasonably suitable to the City
and authorized to do business in the State of Texas.

14.6

IMMUNITIES; DEFENSES

14.6.1 Nothing in this Contract shall be deemed to
waive any immunity, sovereign, governmental,
official, qualified or otherwise, from liability or suit,
which the City may have or assert, except as may be
provided by law, all such immunities being hereby
expressly retained.
14.7

NO RIGHTS IN THIRD PARTIES

14.7.1 The indemnification provisions of this
Contract and the rights and remedies afforded herein
are solely for the benefit of the parties to this Contract.
Nothing in this Contract is intended nor shall be
construed to grant, create or confer any right, benefit,
interest or cause of action in any person not a party to
this Contract, or to the public in general.
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14.8

or construed to be a waiver, release or modification of
any term or provision in this Contract, nor shall such
failure to object or enforce estop the City from
insisting on strict compliance with this Contract or
from recovering damages, costs or expenses arising as
a result of such nonperformance or nonconforming
work.

SEVERABILITY

14.8.1 The provisions of this Contract are herein
declared to be severable; in the event that any term,
provision or part hereof is determined to be invalid,
void or unenforceable, such determination shall not
affect the validity or enforceability of the remaining
terms, provisions and parts, and this Contract shall be
read as if the invalid, void or unenforceable portion
had not been included herein.
14.9

14.10

NOTICES

14.10.1 All notices required by this Contract shall be
in writing and presumed received when deposited in
the mail properly addressed to the other party or
Engineer at the address set forth herein or set forth in
a written designation of change of address delivered to
all parties and the Engineer.

AMENDMENTS; NO WAIVER

14.9.1 This Contract may be amended by the parties
only by a written agreement duly executed by both
parties. The failure of the City to object to any
nonperformance or nonconforming work or to enforce
any provision hereof shall in no event be regarded as

EXECUTED in single or multiple originals, this _____ day of ______________, 20___.

CITY OF LANCASTER, TEXAS

CONTRACTOR:
____________________________________

___________________________________
Opal M. Robertson, City Manager

____________________________________
(Signature)
Anil Jacob, President
(Type/Print Name and Title)

ATTEST:

2008 Plaza Dr.
(Street Address)

___________________________________
Sorangel O. Arenas, City Secretary (Rev. 08/13)

Bedford, TX 76021
(City/State/Zip)
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NOTICE TO BIDDERS
Sealed bid proposals addressed to the Purchasing Manager of the City of Lancaster, Texas will be
received at the Lancaster City Hall, 211 N. Henry St, Lancaster, Texas, 75146, until 2:00 P.M.,
March 1, 2016 for construction of the LANCASTER FLEET MAINTENANCE FACILITY. The
proposals will be publicly opened and read aloud at the Lancaster City Hall at 2:00 P.M. Bids shall
be submitted in a sealed envelope (8 ½” x 11” minimum), clearly marked as follows:
LANCASTER FLEET MAINTENANCE FACILITY
RFP No. 2016-3
To be opened at 2:00 P.M., Tuesday, March 1, 2016
rd

A pre-bid conference will be held Tuesday, February 23 at 10:00 A.M. in the Council
Chambers located at the Lancaster City Hall, 211 N. Henry St., Lancaster, Texas, 75146.
Each bid proposal must be accompanied by a certified or cashier’s check, or an approved bidders
bond in an amount not less than 5% of the maximum total bid, payable to the City of Lancaster,
Texas without recourse, as a guarantee that the Bidder will enter into a contract and execute
performance and payment bonds on the forms provided, within ten (10) working days after the
award of contract.
Specifications, instructions to bidders, and bidding documents may be examined at the Lancaster
City Hall, 211 N. Henry St, Lancaster, Texas, 75146 and may be obtained on a compact disk (CD)
for a non-refundable fee of $40.00 from the office of the Architect, Quorum Architects, Inc., 707
West Vickery Blvd., Suite 101, Fort Worth, Texas 76104.
The successful proposer will be required to furnish Payment, Performance, and Maintenance
Bonds from a surety licensed to do business in the State of Texas in the amount of one-hundred
(100%) percent of the contract value. These bonds, along with proper insurance papers, will be
incorporated as part of the final contract documents and will remain in effect until the completion
and acceptance of the project. The Maintenance Bond is required at the completion of the project
and shall be in effect for a period of two years after final acceptance of the project.
The City of Lancaster reserves the right to reject or accept any or all bids or combination of bids
and to waive informalities.
Alton Dixon, Purchasing Manager
CITY OF LANCASTER, TEXAS
Advertise Dates:

February 5, 2016
February 12, 2016
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JOB NO. 14102

Section 00 22 00
SUPPLEMENTARY INSTRUCTIONS TO BIDDERS
Page 1 of 2

PART 1 – GENERAL CONDITIONS
1.01

INSTRUCTIONS TO BIDDERS

A. AIA Document A701 – Instructions to Bidders, 1997 Edition, forms the basis for instructions to
bidders for this project and is included by reference as if attached. Copies of such documents are
available from the Architect upon request.
1.02

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS
These instructions to bidders amend or supplement the instructions to bidders, AIA Document A701,
1997 Edition and other provisions of the bidding and contract documents.

1.03

RELATED DOCUMENTS

A. Documents 00 11 00 – Notice to Bidders.
B. Document 00 31 32 – Information available to Bidders.
C. Document 00 41 00 – Proposal Form – Stipulated Sum.
D. Document 00 52 00 – Owner Contractor Agreement.
1.04

SITE ASSESSMENT

A. SITE EXAMINATION
1.
2.

1.05

Examine the project site before submitting a bid.
Owner Contact:
Fabrice Kabona (972) 218-1324
Architect Contact:
David Duman (817) 546-6315

PRE-BID CONFERENCE

A. A Bidder’s Conference will be conducted as indicated in the Notice to Bidders.
B. All general contract bidders and major subcontractors are invited.
C. Representatives of the Owner and Architect will be in attendance.
1.06

AMENDMENT TO INSTRUCTIONS TO BIDDERS

A. Article 3 – Bidding Documents:
3.3 Substitutions
3.3.2 Modify the first sentence by adding “at the Pre-bid Conference” after Architect and deleting the
remainder of the sentence after Architect.
B. Article 5 – Consideration of Bid:
5.3 Acceptance of Bid.
5.3.1 – In the first sentence, substitute “qualified” for quailed.
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C. Article 7 – Performance Bond and Payment Bond:
7.2 Time of Delivery and Form of Bonds
7.2.1 – Modify the first sentence by adding “7 days prior to” after “than” and deleting “three days
following the date of.”
7.2.3 – Delete “or after”.

END OF SUPPLEMENTARY INSTRUCTIONS TO BIDDERS
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PART 1 – GENERAL
1.01

GEOTECHNICAL DATA

A. Geotechnical Investigation Report:
1.

A Soils investigation report has been prepared by Mas-Tek Engineering & Associates, Inc.
dated December 2, 2015, MTE Report No. 22-083.

2.

Data:

3.

a.

The report was obtained by the Owner for use in the design of the project. It is
expressly understood that the Owner and Architect will not be responsible for any
interpretation or conclusion drawn therefrom.

b.

Information and data furnished or referred to are presented for the contractor’s
information, but is not a warranty of subsurface conditions.

c.

A copy of the geotechnical report is included with this document following this
section.

A copy of the complete geotechnical investigation report may be reviewed at the office of the
Architect or the Owner.
a.

This report identifies properties of below grade conditions and offers
recommendations for the design of foundations, prepared primarily for the use of
the Architect/Engineer.

b.

The recommendations described shall be a requirement of this Contract.

c.

This report, by its nature, cannot reveal all conditions that exist on the site. Should
subsurface conditions be found to vary substantially from this report, changes in the
design and construction of foundations will be made, with resulting credits or
expenditures to the Contract Price/Sum accruing to the Owner.

B. QUALITY ASSURANCE

1.02

1.

A Geotechnical (soil) engineer or testing and inspection agency will be selected by the
Owner to observe performance of work in connection with excavating, trenching, filling,
backfilling and grading, installation of foundations, and to perform compaction tests.

2.

The contractor must arrange for all field and laboratory testing and inspection services in
accordance with specifications. The geotechnical engineer, or testing and inspection
agency shall provide certification that the work has been performed in accordance with the
contract documents.

TOPOGRAPHIC SURVEY

A. A copy of the topographic survey will be available for review by the prospective bidders at the office
of the Architect.

END OF INFORMATION AVAILABLE TO BIDDERS
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JOB NO. 14102

Section 00 41 00
PROPOSAL FORM – STIPULATED SUM
Page 1 of 6

Proposal of
(hereinafter called “Proposer”) (a corporation / a partnership / an individual) (Strike out inapplicable
terms) doing business as
)
to the City of Lancaster (Hereinafter called “Owner”).
Ladies and Gentlemen:
The Proposer, in compliance with your Instructions for Proposals for the Lancaster Fleet Maintenance
Facility, having examined the drawings and specifications, as prepared by Quorum Architects, Inc., with
related documents and the site of the proposed work, and being familiar with all of the conditions
surrounding the construction of the proposed project, including the availability of materials and labor,
hereby propose to furnish all labor, materials, and supplies, and to construct the project in accordance
with the Contract Documents, within the time set forth therein, and at the prices stated below. Price is to
cover all expenses incurred in performing the work required under the Contract Documents.
BASE PROPOSAL
Base Proposal including all labor, material, and equipment not identified as an allowance or alternate:

DOLLARS ($

)
50,000.00

DOLLARS ($

)

Contingency Allowance

TOTAL BASE PROPOSAL (Including Allowances)

ALTERNATES (As described in Section 01 23 00 and the Documents)
Alternate No. 1: Provide a Covered Vehicle Wash Canopy and separator:
(ADD TO) THE BASE PROPOSAL THE SUM OF:
DOLLARS ($

)

DOLLARS ($

)

Alternate No. 2: Monument Sign:
(ADD TO) THE BASE PROPOSAL THE SUM OF:
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ALTERNATES CONTINUED (As described in Section 01 23 00 and the Documents)
Alternate No. 3: Portable Lift:
(ADD TO) THE BASE PROPOSAL THE SUM OF:
DOLLARS ($

)

DOLLARS ($

)

Alternate No. 4: Vehicle Lifts:
(ADD TO) THE BASE PROPOSAL THE SUM OF:

UNIT PRICE
Drilled Piers:
The Proposer further agrees that, in case additional work or material may be authorized from that shown,
the following unit price will be used in adjusting the Contract price. The unit price includes Contractor’s
overhead and profit and relative site demolition, preparation and subgrade work indicated in the
Documents.
Proposer agrees that for each diameter pier, including excavation, forming, concrete, and steel for depth
12” above or below elevation indicated on the drawings shall be included in the Base Proposal. Payment
for extra depth or Owner’s credit shall be by unit price. Submit only one unit price for labor and materials
for greater or lesser depth.
Pier Shaft Diameter
18 inches

Unit Price
Per Lineal Foot
Labor and Materials
$ __________

Proposer is to include temporary pier casings in the Base Proposal. If not needed, the following unit
prices shall apply as a DEDUCT from the Proposal. (Indicate cost of CASING ONLY)
Unit Price
Pier Shaft Diameter
Per Lineal Foot
Labor and Materials
18 inches

$ __________
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BUILDING COMPONENTS (FURNISHED & INSTALLED):
Epoxy – Floor System (EFS-1)

Dollars per S.F.

Sealed Concrete (SC-1)

Dollars per S.F.

Ceramic Tile (CT-1)

Dollars per S.F.

Ceramic Tile (CT-2)

Dollars per S.F.

Ceramic Tile (CT-3)

Dollars per S.F.

Luxury Vinyl Tile (LVT-1)

Dollars per S.F.

Shelving (furnished & installed) (Section 10 00 00)

Lump sum

Landscape & Irrigation (furnished & installed) for the
area south of the fence between drives (Sheet L-2)

Lump sum

Trees (furnished & installed)

Lump sum

Overhead Travelling Crane (furnished & installed)

Lump sum

Concrete Mow Strip

Dollars per LF

Ornamental Iron Fence

Dollars per LF

6’ Chain Link Fence

Dollars per LF

Monument Sign, Monument Sign Lighting/Landscaping

Lump sum

Dumpster / Screenwall & Associated Foundation

Lump sum

LVHV Fans (refer to Mechanical)

Each

8” Fire Line Service to the Building (Sheet C3.0)

Lump sum

2” Domestic Service to the Building (Sheet C3.0)

Lump sum

Sanitary Sewer Line A to the Building (Sheet C3.0)

Lump sum

Sanitary Sewer Line B to the Building (Sheet C3.0)

Lump sum

Storm Drain Lines (Sheet C5.0)

Lump sum

Proposer agrees that if necessary, Owner may elect to remove any of the above listed items, or portion
thereof, at the unit price indicated, at the sole discretion of the Owner, to bring the proposal within the
Owner’s budget.
(INFORMATION ITEM ONLY):
TRENCH SAFETY: All labor and materials required for providing safety systems that meet Occupational
Safety and Health Administration Standards for Excavations, Trenching, and Shoring: This dollar amount
is included in the Base Proposal.

DOLLARS ($

)
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CONTRACT TIME
The undersigned agrees, if awarded the Contract, to begin work within ten calendar days of the date of
Owner-Contractor Agreement and to achieve substantial completion of the Work within ______
consecutive calendar days, subject to authorized extensions of time.
ADDITIONAL REQUIREMENTS OF THE PROPOSAL
The proposal clearly identifies all trade secrets and other confidential information.
The proposal includes two copies of AIA standard form A305 Contractor Qualification Form. The proposal
includes specific information with the qualification form addressing the evaluation and ranking criteria
identified, specifically with regard to similar project experience for the firm, the assigned project manager,
and the assigned superintendent.
PROPOSAL GUARANTEE
The undersigned furnishes herewith proposal guarantee in the amount of 5% of the Total of the Base
Proposal and Alternates, and attaches same to the proposal. This proposal guarantee warrants that the
undersigned will not withdraw his proposal for the period of 60 days after the scheduled closing time for
the receipt of proposals, and that if this proposal is accepted, the undersigned will enter into a formal
contract (prepared by the Owner) within 10 days after notice of acceptance is issued, and that the
required performance bond and payment bond will be given. In the event of the withdrawal of this
proposal within the period stipulated above, or the failure of the undersigned to enter into a contract and
give the required bonds within ten (10) days after the undersigned has received notice of the acceptance
of this proposal, the undersigned shall be liable to the Owner for the full amount of the Proposal
guarantee as liquidated damages to the Owner on account of the default of the undersigned.
If requested by the Proposer, Proposal bonds or checks of the Proposers will be returned within seven (7)
days after execution of the contract and the executed bonds have been approved by the Owner.
ADDENDA
The undersigned hereby acknowledges receipt of the following Addenda to the Drawings and
Specifications, all of the provisions and requirements of which Addenda have been taken into
Consideration in the preparation of the foregoing Proposal.
Acknowledge receipt of each addenda received:
Addendum No.

Received date:

Addendum No.

Received date:
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ADDITIONAL INFORMATION FOR PROPOSERS

CONTRACT PROVISIONS
The parties will use the AIA A101 (2007) and AIA A201 (2007) forms as amended, See attached draft of
the documents, including the proposed form for the performance, payment, and maintenance bonds.
Required amendments to the AIA forms include but are not limited to sales tax exemption, prevailing
wage, payment and interest provisions, workers compensation and other insurance, liquidated damages,
and other statutory and other legal provisions applicable to the parties and the project.
SALES TAX EXEMPTION
The materials furnished in conjunction with this project will be exempt from sales, excise and use tax.
Certificates will be issued by the Owner and the contract will contain separate amounts, specifically
stated, for the following:
(a) Labor, overhead, and profit.
(b) Materials and equipment to be incorporated into the work.
The successful Proposer shall be prepared, at the time of executing the contract, to ascertain the
amounts to be inserted in the contract for the above items.
METHOD OF AWARD
No award will be made until after investigations are made as to the responsibilities of the Proposer. If
such Proposal exceeds budget amount, the Owner may reject all Proposals or may award the Contract to
the firm determined to be best value for the government entity, on the base Proposal combined with such
negotiated and agreed upon alternates and unit price items so as to produce an amount which is within
the available funds. No combined or conditional Proposals will be accepted.
The evaluation and ranking will be based on the following weighted criteria:
60
5
25
10

Proposal cost
Construction Time / Schedule
Similar successful projects with positive references / Working relationship with client or
architect / Current project activity / Location
Personnel assigned to this project / Qualifications, history, and references of Project
manager and superintendents assigned to this project.

In determining the best value for the government entity, the government entity is not restricted to
considering price alone, but may consider any other factor stated in the selection criteria.
a) The Owner will attempt to negotiate a contract with the highest ranking Proposer. If this
negotiation is not successful, the Owner will terminate negotiations and proceed to
negotiate with the next highest ranked Proposer until a contract is reached or all
proposals are rejected.
b) No additional information will be considered after the proposal submittal.
Recommendations will be presented to the Owner’s Council once the evaluation process is complete.
This Contract shall be awarded to the Proposer providing the best value to the Owner based on the
selection criteria.
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JOB NO. 14102

Section 00 41 00
PROPOSAL FORM – STIPULATED SUM
Page 6 of 6
PROPOSER’S ACCEPTANCE OF EVALUATION METHODOLOGY

WAIVER OF CLAIMS: EACH PROPOSER BY SUBMISSION OF A RESPONSE TO THIS REQUEST
FOR PROPOSALS ("RFP") WAIVES ANY CLAIMS IT HAS OR MAY HAVE AGAINST THE ARCHITECT,
ITS CONSULTING ENGINEERS, OR ANY OTHER CONSULTANTS, AND THEIR RESPECTIVE
EMPLOYEES, OFFICERS, MEMBERS, DIRECTORS AND PARTNERS, AND THE OWNER, ITS
EMPLOYEES, OFFICERS, AGENTS, REPRESENTATIVES, AND THE MEMBERS OF OWNER'S
GOVERNING BODY, CONNECTED WITH OR ARISING OUT OF THIS RFP, INCLUDING THE
ADMINISTRATION OF THE RFP AND THE RFP EVALUATION. SUBMISSION OF A PROPOSAL
INDICATES PROPOSER’S ACCEPTANCE OF THE EVALUATION TECHNIQUE AND PROPOSER’S
RECOGNITION THAT SOME SUBJECTIVE JUDGMENTS MUST BE MADE BY THE OWNER DURING
THE EVALUATION OF PROPOSALS. WITHOUT LIMITING THE GENERALITY OF THE FOREGOING,
EACH PROPOSER ACKNOWLEDGES THAT THE BASIS OF SELECTION AND THE EVALUATIONS
SHALL BE MADE PUBLIC AFTER THE CONTRACT IS AWARDED, AND WAIVES ANY CLAIM IT HAS
OR MAY HAVE AGAINST THE ABOVE-NAMED PERSONS, DUE TO INFORMATION CONTAINED IN
SUCH EVALUATIONS.
Respectfully submitted,
Contractor Proposer
By
Title
Address

Telephone
Email address
(SEAL) If Bidder is Corporation
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CITY OF LANCASTER, TEXAS

PUBLIC WORKS CONSTRUCTION PROJECT
Insert name of bid,
bid #,
Vendor name
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City of Lancaster, Texas
This Agreement is made by and between the City of Lancaster, Texas, a home-rule municipality
(hereinafter referred to as the "City") and [ENTER CONTRACTOR LEGAL NAME], (hereinafter referred to as the
"Contractor") for construction of [ENTER PROJECT NAME], (hereinafter referred to as the "Project"), the City
and the Contractor hereby agreeing as follows:

1.5

ARTICLE I

1.5.1
The intent of this Contract is to require
complete, correct and timely execution of the Work.
Any Work that may be required, implied or inferred
by the Contract Documents, or any one or more of
them, as necessary to produce the intended result
shall be provided by the Contractor for the Contract
Price.

THE CONTRACT AND THE CONTRACT
DOCUMENTS
1.1

THE CONTRACT

1.1.1
The contract between the City and the
Contractor, of which this agreement (sometimes
referred to herein as the “Contract”) is a part, consists
of the Contract Documents. It shall be effective on
the date this Agreement is executed by the last party
to execute it.
1.2.

1.5.2
This Contract is intended to be an integral
whole and shall be interpreted as internally
consistent. What is required by any one Contract
Document shall be considered as required by the
Contract.

THE CONTRACT DOCUMENTS

1.5.3
When a word, term or phrase is used in this
Contract, it shall be interpreted or construed, first, as
defined herein; second, if not defined, according to
its generally accepted meaning in the construction
industry; and third, if there is no generally accepted
meaning in the construction industry, according to its
common and customary usage.

1.2.1
The Contract Documents consist of this
agreement, the General Conditions, the Special
Conditions, the Invitation to Bid, Requirements and
Instructions to Bidders, the Specifications, the
Drawings, the Shop Drawings, the Project Manual,
all Change Orders and Field Orders issued hereafter,
the addenda, exhibits and attachments thereto, any
other amendments hereto executed by the parties
hereafter, together with the following (if any):
1.3

1.5.4
The word “City” includes the City of
Lancaster, Texas, a municipal corporation, and its
public officials, officers, employees, agents and
employees. The word “Contractor” includes the
Contractor and its officers, employees, agents and
representatives. The word "include", "includes", or
"including", as used in this subparagraph and in this
Contract, shall be deemed to be followed by the
phrase, "without limitation".

ENTIRE AGREEMENT

1.3.1
This Contract, together with the Contractor's
performance and payment bonds for the Project, all
General Conditions, Special Conditions, Plans and
Specifications, and Addenda attached thereto,
constitute the entire and exclusive agreement
between the City and the Contractor with reference to
the Project. Specifically, but without limitation, this
Contract supersedes any bid documents and all prior
written or oral communications, representations and
negotiations, if any, between the City and Contractor
not expressly made a part hereof.
1.4

INTENT AND INTERPRETATION

1.5.5
The specification herein of any act, failure,
refusal, omission, event, occurrence or condition as
constituting a material breach of this Contract shall
not imply that any other, non-specified act, failure,
refusal, omission, event, occurrence or condition
shall be deemed not to constitute a material breach of
this Contract.

NO PRIVITY WITH OTHERS

1.5.6
Words or terms used as nouns in this
Contract shall be inclusive of their singular and plural
forms, unless the context of their usage clearly
requires a contrary meaning.

1.4.1
Nothing contained in this Contract shall
create, or be interpreted to create, privity or any other
contractual agreement between the City and any
person or entity other than the Contractor.

1
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1.6
1.5.7
The Contractor shall have a continuing duty
to read, carefully study and compare each of the
Contract Documents, the Shop Drawings, the Product
Data, and any Plans and Specifications, and shall
give written notice to the City of any inconsistency,
ambiguity, error or omission which the Contractor
may discover with respect to these documents before
proceeding with the affected Work. The issuance, or
the express or implied approval by the City or the
Engineer of the Contract Documents, Shop Drawings
or Product Data, shall not relieve the Contractor of
the continuing duties imposed hereby, nor shall any
such approval be evidence of the Contractor's
compliance with this Contract.
The City has
requested the Engineer to only prepare documents for
the Project, including the Drawings, Plans and
Specifications for the Project, which are accurate,
adequate, consistent, coordinated and sufficient for
construction. HOWEVER, THE CITY MAKES NO
REPRESENTATION OR WARRANTY OF ANY
NATURE
WHATSOEVER
TO
THE
CONTRACTOR
CONCERNING
SUCH
DOCUMENTS. THE CONTRACTOR ASSUMES
ALL RISK OF ERRORS, AMBIGUITIES AND
INACCURACIES. By the execution hereof, the
Contractor acknowledges and represents that it has
received, reviewed and carefully examined such
documents, has found them to be complete, accurate,
adequate, consistent, coordinated and sufficient for
construction, and that the Contractor has not, does
not, and will not rely upon any representation or
warranties by the City concerning such documents as
no such representation or warranties have been or are
hereby made. Further, the Contractor represents and
warrants that it has had a sufficient opportunity to
inspect the Project site and assumes any and all
responsibility for inadequacies or ambiguities in the
plans, drawings or specifications as well as for latent
conditions of the site where the work is to be
performed.

OWNERSHIP OF CONTRACT DOCUMENTS

1.6.1
The Contract Documents, and each of them
individually and collectively, shall remain the
property of the City. The Contractor shall have the
right to keep one record set of the Contract
Documents upon completion of the Project; provided,
however, that in no event shall Contractor use, or
permit to be used, any or all of such Contract
Documents on other projects without the City's prior
written authorization.
ARTICLE II
THE WORK
2.1
The Contractor shall perform all of the
Work required, implied or reasonably inferable from
this Contract.
2.2

WORK

2.2.1
The term "Work" shall mean whatever is
done by or required of the Contractor to perform and
complete its duties under this Contract, including the
following: construction of the whole or a designated
part of the Project; furnishing of any required surety
bonds and insurance, and the provision or furnishing
of labor, supervision, services, materials, supplies,
equipment, fixtures, appliances, facilities, tools,
transportation, storage, permits and licenses required
of the Contractor, power, water, fuel, heat, light,
cooling and all other utilities as required by this
Contract. The Work to be performed by the
Contractor is generally described as follows:
Approximate quantities for construction of [ENTER
PROJECT NAME] include [ENTER MAJOR BID
ITEMS AND QUANTITIES]; in the lump sum of
$____________
in
accordance
with
the
specifications.

1.5.8
As
between
numbers
and
scaled
measurements on the Drawings and in the Design, the
numbers shall govern, as between larger scale and
smaller scale drawings, the larger scale shall govern.
1.5.9
Neither the organization of any of the
Contract Documents into divisions, sections,
paragraphs, articles, (or other categories), nor the
organization or arrangement of the Design, shall
control the Contractor in dividing the Work or in
establishing the extent or scope of the Work to be
performed by Subcontractors.

2
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2.2.2
The Contractor shall be responsible for
paying for and procuring all materials and labor and
furnishing all services necessary or appropriate for
the full performance of the Work and the for the full
completion of the Project. All materials shall be new
and materials and workmanship shall be of good
quality. Upon request, the Contractor shall furnish
satisfactory proof of the type, kind, and quality of
materials.

3.2.3
The Contractor shall submit and comply
with construction schedules establishing completion
timelines and deadlines for each component of the
Project. Construction schedules shall be submitted to
and approved by the Engineer and the City on a
regular basis as required by the Contract Documents.
If no reference is made to construction schedules in
the Contract Documents, then construction schedules
shall be submitted with each Application for Payment
.
3.3

TIME IS OF THE ESSENCE

ARTICLE III
3.3.1
The scheduled completion date is based on
public necessity. The scheduled completion date is
factored into and is a material component of the
Contract Price. All limitations of time set forth in the
Contract Documents are of the essence of this
Contract.

CONTRACT TIME
3.1

SUBSTANTIAL COMPLETION

3.1.1
"Substantial Completion" shall mean that
stage in the progression of the Work when the Work
is sufficiently complete in accordance with this
Contract that the City can enjoy beneficial use or
occupancy of the Work and can utilize the Work for
its intended purpose, even though minor
miscellaneous work and/or adjustment may be
required.
3.2

3.3.2
TIME IS OF THE ESSENCE IN THE
PERFORMANCE OF THE WORK AND THE
COMPLETION OF THE PROJECT ON OR
BEFORE THE SCHEDULED COMPLETION
DATE. THE SCHEDULED COMPLETION DATE
IS A DEADLINE. THE CITY EMPLOYS A ZEROTOLERANCE POLICY REGARDING THE TIME
FOR COMPLETION. The time for completion is an
essential and material term of this Contract and the
Contractor’s failure to achieve substantial completion
on the date stated herein, to comply with work
schedules, or achieve milestones in approved
construction schedules, shall be a material breach and
default of this Contract.

TIME

3.2.1
The Contractor shall commence the Work
within 10 days of receipt of a written Notice to
Proceed, and shall achieve Substantial Completion of
the Work no later than [ENTER NUMBER OF
CALENDAR DAYS FOR PROJECT DURATION]
calendar days from the date specified in the Notice to
Proceed. The term “calendar days” shall mean any
and all days of the week or month, no days being
excepted. The number of calendar days from the date
on which the Work is permitted to proceed, through
the date set forth for Substantial Completion, shall
constitute the Contract Time” and the “scheduled
completion date.” The execution of this Contract by
the Contractor constitutes an agreement that adequate
time has been allotted for this Contract, given the
Contract Price.

3.3.3
The City will assess liquidated damages for
late or untimely performance and may, at the City’s
sole option, elect to allow Contractor to continue with
the Work, or may declare Contractor to be in breach
and default of the Contract and order Contractor to
remove all equipment and personnel from the work
site. All remedies for Contractor’s late performance
shall be nonexclusive and cumulative without waiver
of any other, and the City’s election of one shall not
preclude the City from pursuing any other.
3.3.4
It is contemplated by the parties that the
progress of the Work may be delayed by certain
conditions beyond the control of the parties; these
delays have been contemplated by the parties and
considered in the time allotted for performance
specified herein and in the contract price and
includes, but is not limited to delays occasioned on
account of adverse weather, temporary unavailability
of materials, shipment delays, and the presence and
potential interference of other contractors or of

3.2.2
Work may proceed on any day of the week,
including weekends, and at any time of the day.
However, work shall not occur on such days or at
such times as, in the City’s or Engineer’s discretion,
may be a violation of noise or environmental
regulations or ordinances, or when the presence of
workers, equipment or materials may create an
abnormally hazardous condition.
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utilities that may be performing work at the Project
site unrelated to this Contract. These delays have
been considered and included in the determination of
the scheduled completion date and the Contract Price.

3.4

3.5

NO DAMAGES FOR DELAY; NO BACKCHARGES; DAMAGE WAIVER

3.5.1
No claim shall be made by the Contractor to
the City, and no damages, costs or extra
compensation shall be allowed or paid by the City to
the Contractor for any delay or hindrance from any
cause in the progress or completion of the Work or
this Contract. The Contractor’s sole remedy in the
event of any delay or hindrance, regardless of cause,
shall be to request time extensions by written change
orders as provided for hereinafter. The failure to seek
or obtain a change order for time extension shall be
deemed a waiver thereof and Contractor shall be
regarded as having made a determination that the
delay will not affect the completion of the Work.
Should the Contractor be delayed by an act of the
City, or should the City order a stoppage of the Work
for sufficient cause unrelated to any act or omission
of the Contractor, an extension of time shall be
granted by the City by Change Order upon written
application, which extension shall not be
unreasonably denied, to compensate for the delay.

LIQUIDATED DAMAGES; EARLY
COMPLETION BONUS

3.4.1
The Contractor shall pay the City the sum of
$500 per day for each and every calendar day of
unexcused delay in achieving Substantial Completion
beyond the date set forth herein for Substantial
Completion of the Work. Any sums due and payable
hereunder by the Contractor shall be payable, not as a
penalty, but as liquidated damages representing an
estimate of delay damages likely to be sustained by
the City, estimated at or before the time of executing
this Contract. When the City reasonably believes that
Substantial Completion will be inexcusably delayed,
the City shall be entitled, but not required, to
withhold from any amounts otherwise due the
Contractor an amount then believed by the City to be
adequate to recover liquidated damages applicable to
such delays. If and when the Contractor overcomes
the delay in achieving Substantial Completion, or any
part thereof, for which the City has withheld
payment, the City shall promptly release to the
Contractor those funds withheld, but no longer
applicable, as liquidated damages. If the Contractor
has submitted a Statement of Delay with the
appropriate Application for Payment as required by
Subparagraph 5.2.3, and/or has complied with the
notice and Change Order requirements of this
Contract, the Engineer shall have sole discretion to
determine whether a delay is excused or unexcused
and the Engineer’s determination thereof shall be
final and binding on the parties.

3.5.2
The City shall have the authority to suspend
the Work wholly or in part for such period or periods
of time as it may deem appropriate due to unsuitable
conditions considered unfavorable for the proper
prosecution of the Work or for the failure of the
Contractor to carry out instructions from the City or
City’s representative. During any period in which the
Work is stopped or during which any of the Work is
not actively in progress for any reason, Contractor
shall properly protect the site and the Work from
damage, loss or harm. The Contractor shall not be
compensated for periods of delay caused by a
suspension of the work by the City. If work is
suspended due to unsuitable conditions through no
fault of the Contractor, an extension of time shall be
granted by the City by Change Order upon written
application, which extension shall not be
unreasonably denied, to compensate for the delay.

3.4.2
In the event that the Contractor achieves
certification by the Engineer of Final Completion
prior to __________ [ENTER DATE FOR EARLY
COMPLETION BONUS] Calendar days from the
date specified in the Notice to Proceed, the City shall
pay to the Contractor the sum of $____________
[ENTER DAILY AMOUNT OF INCENTIVE] per
day for each calendar day that Final Completion is
certified in advance of the scheduled Final
Completion date, as that date may be modified by
written change order. However, early completion
bonuses shall not, in the aggregate, exceed the total
sum of $______________ [ENTER MAXIMUM
AMOUNT OF EARLY COMPLETION BONUS].
Any reduction in the scope of work, evidenced by
written change order, shall commensurately reduce
the Contract Time.

3.5.3
The Contractor shall not have or assert any
claim against the City for damages or back-charges
of any kind for any reason, including but not limited
to claims for Extra Work, damages, economic loss,
additional costs, unknown latent site conditions, and
refusals by the City to grant extensions of time,
unless supported and authorized by a written Change
Order or separate agreement signed by all parties.
The Contractor, in entering into this Contract, hereby
waives, releases, quitclaims, discharges and holds
harmless the City from and against any and all
claims, damages, liabilities and losses, save and
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except those arising under Paragraph 12.1 of this
Contract.

City shall make progress payments to the Contractor
on account of the Contract Price.

ARTICLE IV

5.2.3
APPLICATION FOR PAYMENT - On or
before the 25th day of each month after
commencement of the Work, the Contractor shall
submit an Application for Payment for the period
ending the 15th day of the month to the Engineer in
such form and manner, and with such supporting data
and content, as the City or the Engineer may require.
The Contractor may request payment for that portion
of the Contract Price properly allocable to Contract
requirements properly provided and to labor,
materials and equipment properly incorporated in the
Work, less retainage and less the total amount of
previous payments received from the City. Such
Application for Payment shall be signed by the
Contractor and shall constitute the Contractor's
representation that the Work has progressed to the
level for which payment is requested in accordance
with the Schedule of Values, that the Work has been
properly installed or performed in full compliance
with this Contract, and that the Contractor knows of
no reason why payment should not be made as
requested. Thereafter, the Engineer will review the
Application for Payment and may also review the
Work at the Project site or elsewhere to determine
whether the quantity and quality of the Work is as
represented in the Application for Payment and is as
required by this Contract. The Engineer shall
determine and certify to the City the amount properly
owing to the Contractor. The City shall make partial
payments on account of the Contract Price to the
Contractor within thirty (30) days following the
Engineer's receipt and approval of each Application
for Payment. The amount of each partial payment
shall be the amount certified for payment by the
Engineer less such amounts, if any, otherwise owing
by the Contractor to the City or which the City shall
have the right to withhold as authorized by this
Contract. The Engineer's certification of the
Contractor's Application for Payment shall not
preclude the City from the exercise of any of its
rights as set forth in Paragraph 5.3 hereinbelow.

CONTRACT PRICE
4.1

THE CONTRACT PRICE

4.1.1
The City shall pay, and the Contractor shall
accept, as full and complete payment for all of the
Work required herein, the fixed sum of
$[ENTER CONTRACT AMOUNT].
The sum set forth in this Paragraph 4.1 shall
constitute the Contract Price which shall not be
modified except by written Change Order as provided
in this Contract, or the assessment of liquidated
damages or the award of an early completion bonus.

ARTICLE V
PAYMENT OF THE CONTRACT PRICE
5.1

SCHEDULE OF VALUES

5.1.1
The Schedule of Values, submitted to and
accepted by the City and Engineer at the time of the
Contractor’s bid, allocates the Contract Price to the
various portions of the Work. The Contractor's
Schedule of Values shall have been be prepared, or at
the City’s or Engineer’s request shall be amended
prior to the commencement of construction, in such
form, with such detail, and supported by such data as
the Engineer or the City may require to substantiate
its accuracy. The Contractor shall not imbalance its
Schedule of Values nor artificially inflate any
element thereof. The violation of this provision by
the Contractor shall constitute a material breach of
this Contract. The Schedule of Values shall be used
only as a basis for the Contractor's Applications for
Payment and shall only constitute such basis after it
has been acknowledged and accepted in writing by
the Engineer and the City.
5.2

5.2.4
STATEMENT OF DELAY - Each Application
for Payment shall include a Statement of Delay
showing the number of days lost due to inclement
weather, conflicts with other City contractors,
utilities, or design specifications, or other proper
reasons. The failure to submit the Statement of Delay
shall be a waiver of any claim for additional days or
extensions of the scheduled completion date.

PAYMENT PROCEDURE

5.2.1
The City shall pay the Contract Price to the
Contractor as provided below.
5.2.2
PROGRESS PAYMENTS - Based upon the
Contractor's Applications for Payment submitted to
the Engineer and upon Certificates for Payment
subsequently issued to the City by the Engineer, the

5.2.5
RETAINAGE - If the Contract Price set forth
in Subparagraph 4.1.1 is between $50,000 and
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$1,000,000, the City shall withhold retainage of ten
(10) percent.; if between $1,000,001 and $2,000,000,
the City shall withhold retainage of seven and one
half (7.5) percent, if between $2,000,001 and above,
the City shall withhold retainage of five (5) exceeds
$400,000, the City shall withhold retainage of ten
(10) percent from each progress payment to secure
performance of the Contract and shall deposit in an
interest-bearing account that portion of the retainage
withheld that exceeds five (5) percent of the progress
payment. If a different percentage is set forth in the
Invitation to Bid, then that percentage shall apply.
5.2.6
The Contractor warrants that title to all
Work covered by an Application for Payment will
pass to the City when installed at the Project site,
regardless of the time of payment. The Contractor
further warrants that upon submittal of an
Application for Payment, all Work for which
payments have been received from the City shall be
free and clear of liens, claims, security interest or
other encumbrances in favor of the Contractor or any
other person or entity whatsoever.
5.2.7
The Contractor shall promptly pay each
Subcontractor out of the amount paid to the
Contractor on account of such Subcontractor's Work,
the amount to which such Subcontractor is entitled.
In the event the City becomes informed that the
Contractor has not paid a Subcontractor as herein
provided, the City shall have the right, but not the
duty, to issue future checks in payment to the
Contractor of amounts otherwise due hereunder
naming the Contractor and such Subcontractor as
joint payees. Such joint check procedure, if employed
by the City, shall create no rights in favor of any
person or entity beyond the right of the named payees
to payment of the check and shall not be deemed to
commit the City to repeat the procedure in the future.

5.4

WITHHELD PAYMENT

(c)

failure by the Contractor to pay
Subcontractors or others in a prompt
and proper fashion;

(d)

evidence that the balance of the Work
cannot be completed in accordance with
the Contract for the unpaid balance of
the Contract Price,

(e)

evidence that the Work will not be
completed in the time required for
substantial or final completion (final
completion meaning the full and final
completion of all work called for by this
Contract and final acceptance by the
Engineer and the City);

(f)

persistent failure to carry out the Work
in accordance with the Contract;

(g)

damage to the City or a third party to
whom the City is, or may be, liable.

(h)

failure to submit an updated project
schedule
in
accordance
with
Subparagraph 3.2.3.

(i)

failure to submit record drawings in
accordance with Subparagraph 7.9.1.

UNEXCUSED FAILURE TO PAY

5.4.1
If within twenty (20) days after the date
established herein for payment to the Contractor by
the City, the City, without cause or basis hereunder,
fails to pay the Contractor any amount then due and
payable to the Contractor, then the Contractor may
after ten (10) additional days' written notice to the
City and the Engineer, and without prejudice to any
other available rights or remedies it may have, stop
the Work until payment of those amounts due from

5.3.1
The City may decline to make payment, may
withhold funds, and, if necessary, may demand the
return of some or all of the amounts previously paid
to the Contractor, to protect the City from loss
because of:
(a)

claims of third parties against the City
or the City's property;

In the event that the City makes written demand upon
the Contractor for amounts previously paid by the
City as contemplated in this Subparagraph 5.3.1, the
Contractor shall promptly comply with such demand.
The City shall have no duty to third parties to
withhold payment to the Contractor and shall incur
no liability for a failure to withhold funds.

5.2.8
No progress payment, nor any use or
occupancy of the Project by the City, shall be
interpreted to constitute an acceptance of any Work
not in strict compliance with this Contract.
5.3

(b)

defective Work not remedied by the
Contractor or, in the opinion of the City,
likely to be remedied by the Contractor;
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the City have been received. Late payments shall not
accrue interest or other late charges.
5.5

such repeat final inspection(s) which cost may be
deducted by the City from the Contractor's final
payment.

CERTIFICATE OF SUBSTANTIAL
COMPLETION

5.6.1.1 If the Contractor fails to achieve final
completion within the time fixed therefor by the
Engineer in its Certificate of Substantial Completion,
the Contractor shall pay the City the sum set forth
hereinabove as liquidated damages per day for each
and every calendar day of unexcused delay in
achieving final completion beyond the date set forth
herein for final completion of the Work. Any sums
due and payable hereunder by the Contractor shall be
payable, not as a penalty, but as liquidated damages
representing an estimate of delay damages likely to
be sustained by the City, estimated at or before the
time of executing this Contract. When the City
reasonably believes that final completion will be
inexcusably delayed, the City shall be entitled, but
not required, to withhold from any amounts
otherwise due the Contractor an amount then
believed by the City to be adequate to recover
liquidated damages applicable to such delays. If and
when the Contractor overcomes the delay in
achieving final completion, or any part thereof, for
which the City has withheld payment, the City shall
promptly release to the Contractor those funds
withheld, but no longer applicable, as liquidated
damages. Liquidated damages shall be deducted first
from any earned early completion bonus, then from
any sums otherwise due to the Contractor.

5.5.1
When the Contractor believes that the Work
is substantially complete, the Contractor shall submit
to the Engineer a list of items to be completed or
corrected. When the Engineer and the City on the
basis of an inspection determine that the Work is in
fact substantially complete, the Engineer will prepare
a Certificate of Substantial Completion which shall
establish the date of Substantial Completion, shall
state the responsibilities of the City and the
Contractor for Project security, maintenance, heat,
utilities, damage to the Work, and insurance, and
shall fix the time within which the Contractor shall
complete the items listed therein. In no event,
however, shall the date of Final Completion be
delayed. Guarantees required by the Contract shall
commence on the date of Substantial Completion of
the Work; however, the maintenance bond required
herein, and the assurances given thereunder, shall
commence of and from the date of final acceptance of
the work by the City. The Certificate of Substantial
Completion shall be submitted to the City and the
Contractor for their written acceptance of the
responsibilities assigned to them in such certificate.
Upon Substantial Completion of the Work, and
execution by both the City and the Contractor of the
Certificate of Substantial Completion, the City shall
pay the Contractor for all work completed to date,
less retainage.
5.6

5.6.2
The Contractor shall not be entitled to final
payment unless and until it submits to the Engineer
its affidavit that all payrolls, invoices for materials
and equipment, and other liabilities connected with
the Work for which the City, or the City's property
might be responsible, have been fully paid or
otherwise satisfied; releases and waivers of lien from
all Subcontractors of the Contractor and of any and
all other parties required by the Engineer or the City;
consent of Surety, if any, to final payment. If any
third party fails or refuses to provide a release of
claim or waiver of lien as required by the City, the
Contractor shall furnish a bond satisfactory to the
City to discharge any such lien or indemnify the City
from liability.

COMPLETION AND FINAL PAYMENT

5.6.1
When all of the Work is finally complete
and the Contractor is ready for a final inspection, it
shall notify the City and the Engineer thereof in
writing. Thereupon, the Engineer will make final
inspection of the Work and, if the Work is complete
in full accordance with this Contract and this
Contract has been fully performed, the Engineer will
promptly issue a final Certificate for Payment
certifying to the City that the Project is complete and
the Contractor is entitled to the remainder of the
unpaid Contract Price (including retainage and the
interest accrued on the retainage in excess of five (5)
percent if the Contract Price is in excess of
$400,000), plus an early completion bonus, if any,
less any amount withheld pursuant to this Contract. If
the Engineer is unable to issue its final Certificate for
Payment and is required to repeat its final inspection
of the Work, the Contractor shall bear the cost of

5.6.3
The City shall make final payment of all
sums due the Contractor within thirty (30) days of the
Engineer's execution of a final Certificate for
Payment.
5.6.4
Acceptance of final payment shall constitute
a waiver of all claims against the City by the
Contractor except for those claims previously made
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in writing against the City by the Contractor, pending
at the time of final payment, and identified in writing
by the Contractor as unsettled at the time of its
request for final payment.

the scheduled completion date, or if the best interests
of the public health, safety or welfare so require, the
City may order the Contractor to stop the Work, or
any described portion thereof, until the cause for
stoppage has been corrected, no longer exists, or the
City orders that Work be resumed. In such event, the
Contractor shall immediately obey such order.

5.6.5
Other than interest on retainage in excess of
5% under Paragraph 5.2.5, under no circumstances
shall Contractor be entitled to receive interest on any
payments or monies due Contractor by the City,
whether the amount on which the interest may accrue
is timely, late, wrongfully withheld, or an assessment
of damages of any kind.

6.3

6.3.1
If the Contractor's Work is stopped by the
City under Paragraph 6.2, and the Contractor fails
within seven (7) days of such stoppage to provide
adequate assurance to the City that the cause of such
stoppage will be eliminated or corrected, then the
City may, without prejudice to any other rights or
remedies the City may have against the Contractor,
proceed to carry out the subject Work. In such a
situation, an appropriate Change Order shall be
issued deducting from the Contract Price the cost of
correcting
the
subject
deficiencies,
plus
compensation for the Engineer's additional services
and expenses necessitated thereby, if any. If the
unpaid portion of the Contract Price is insufficient to
cover the amount due the City, the Contractor shall
pay the difference to the City.

ARTICLE VI
THE CITY
6.1

INFORMATION, SERVICES AND THINGS
REQUIRED FROM CITY

6.1.1
The City shall furnish to the Contractor, at
the time of executing this Contract, any and all
written and tangible material in its possession
concerning conditions below ground at the site of the
Project. Such written and tangible material is
furnished to the Contractor only in order to make
complete disclosure of such material and for no other
purpose. By furnishing such material, the City does
not represent, warrant, or guarantee its accuracy
either in whole, in part, implicitly or explicitly, or at
all, and shall have no liability therefor. The City
shall also furnish surveys, legal limitations and utility
locations (if known), and a legal description of the
Project site.

ARTICLE VII
THE CONTRACTOR
7.1

MUST FOLLOW CONTRACT

7.1.1
The Contractor shall perform no part of the
Work at any time without adequate Contract
Documents or, as appropriate, approved Shop
Drawings, Product Data or Samples for such portion
of the Work. If the Contractor performs any of the
Work knowing it involves a recognized error,
inconsistency or omission in the Contract Documents
without such notice to the Engineer, the Contractor
shall bear responsibility for such performance and
shall bear the cost of correction. The Contractor shall
perform the Work strictly in accordance with this
Contract

6.1.2
Excluding permits and fees normally the
responsibility of the Contractor, the City shall obtain
all approvals, easements, and the like required for
construction and shall pay for necessary assessments
and charges required for construction, use or
occupancy of permanent structures or for permanent
changes in existing facilities.
6.1.3
The City shall furnish the Contractor, free of
charge, two copies of the Contract Documents for
execution of the Work.
6.2

CITY'S RIGHT TO PERFORM WORK

RIGHT TO STOP WORK
7.2

6.2.1
If the Contractor persistently fails or refuses
to perform the Work in accordance with this
Contract, if the Contractor fails to meet milestones
set forth in approved construction schedules, if the
City has sufficient reason to believe that the
Contractor is not and will not complete the Project by

USE OF WEB-BASED PROJECT
MANAGEMENT SYSTEM

7.2.1
The Contractor shall utilize the City’s Webbased project Management system, “Lancaster
Manager” for documentation. Notwithstanding, the
use of this system shall not supersede the
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Contractor’s obligation to provide any written notice
required under this Contract. The obligation to
utilize “Lancaster Manager” may be waived by the
City.
7.3

DEFECTIVE WORK OR MATERIALS SHALL BE
FIXED, REPAIRED OR REPLACED FREE OF
CHARGE OR COST TO THE CITY.

PROSECUTION OF WORK
7.5

7.3.1
The Contractor shall supervise and direct the
Work using the Contractor's best skill, effort and
attention. The Contractor shall be responsible to the
City for any and all acts or omissions of the
Contractor, its employees and others engaged in the
Work on behalf of the Contractor.

PERMITS; FEES; LICENSES

The Contractor shall obtain and pay for all permits,
fees and licenses necessary and ordinary for the
Work. The Contractor shall comply with all lawful
requirements applicable to the Work and shall give
and maintain any and all notices required by
applicable law pertaining to the Work.

7.3.2
The Contractor shall give adequate attention
to the faithful prosecution of the Work and the timely
completion of this Contract, with authority to
determine the manner and means of performing such
Work, so long as such methods insure timely
completion and proper performance.

7.6

SUPERVISION

7.6.1
The Contractor shall employ and maintain at
the Project site only competent supervisory
personnel. Absent written instruction from the
Contractor to the contrary, the superintendent shall be
deemed the Contractor's authorized representative at
the site and shall be authorized to receive and accept
any and all communications from the City or the
Engineer.

7.3.3
The Contractor shall exercise all appropriate
means and measures to insure a safe and secure
jobsite in order to avoid and prevent injury, damage
or loss to persons or property.
7.3.4
The City will not interfere with the
Contractor’s manner and means of performing the
Work. However, the City’s insistence on strict
compliance with the Contract shall not be regarded as
an interference with the Contractor’s manner and
means. In the event that any part of the Work is not
in strict compliance with the Contract, the Contractor
is and shall be estopped from claiming any
interference by the City or Engineer with the
Contractor’s manner and means of performing that
part of the Work.

7.6.2
Key supervisory personnel assigned by the
Contractor to this Project are as follows:
NAME

FUNCTION

____________________ ____________________
____________________ ____________________
____________________ ____________________
____________________ ____________________

7.4

WARRANTY
____________________ ____________________

7.4.1
The Contractor warrants to the City that all
labor furnished to progress the Work under this
Contract will be competent to perform the tasks
undertaken, that the product of such labor will yield
only first-class results, that materials and equipment
furnished will be of good quality and new unless
otherwise permitted by this Contract, and that the
Work will be of good quality, free from faults and
defects and in strict conformance with this Contract.
All Work not conforming to these requirements may
be considered defective. THE CONTRACTOR
WARRANTS AND GUARANTIES THAT IT
SHALL COMPLETE THE WORK AND ACHIEVE
SUBSTANTIAL
COMPLETION
BY
THE
SCHEDULED COMPLETION DATE, STRICTLY
IN ACCORDANCE WITH THIS CONTRACT.

So long as the individuals named above remain
actively employed or retained by the Contractor, they
shall perform the functions indicated next to their
names unless the City agrees to the contrary in
writing. In the event one or more individuals not
listed above subsequently assume one or more of
those functions listed above, the Contractor shall be
bound by the provisions of this Subparagraph 7.6.2 as
though such individuals had been listed above.
7.7

WORK SCHEDULE

7.7.1
At the pre-construction meeting, the
Contractor shall submit to the City and the Engineer
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for their information, the Contractor's schedule for
completing the Work (also referred to herein as the
construction schedule). The Contractor's schedule
shall be revised no less frequently than monthly
(unless the parties otherwise agree in writing) and
shall be revised to reflect conditions encountered
from time to time and shall be related to the entire
Project. Each such revision shall be furnished to the
City and the Engineer.

shall not be evidence that Work installed pursuant
thereto conforms to the requirements of this Contract.
7.10

7.10.1 The Contractor shall keep the site
reasonably clean during performance of the Work.
The Contractor shall clean the site and the Project
and remove all waste, rubbish, temporary structures,
and other materials during construction and, upon
completion of construction, shall clean the site and
remove all such material together with all of the
Contractor's property therefrom. Contractor shall
dispose of all refuse at a landfill approved by the
Texas Commission on Environmental Quality. The
Contractor shall further restore all property damaged
during the prosecution of the Work and shall leave
the site in a clean and presentable condition. No
additional payment shall be made by the City for this
work, the compensation having been considered and
included in the contract price.

7.7.2
The Contractor’s schedule for completing
the Work and any revised schedules, shall
demonstrate achievement of substantial completion
by the scheduled completion date. Failure by the
Contractor to strictly comply with the provisions of
this Paragraph 7.7 shall constitute a default and a
material breach of this Contract.
7.8

ON-SITE DRAWINGS

7.8.1
The Contractor shall continuously maintain
at the site, for the benefit of the City and the
Engineer, one record copy of this Contract marked to
record on a current basis changes, selections and
modifications
made
during
construction.
Additionally, the Contractor shall maintain at the site
for the City and Engineer the approved Shop
Drawings, Product Data, Samples and other similar
required submittals. Upon final completion of the
Work, all of these record documents shall be
delivered to the City.

7.9

CLEANING THE SITE AND THE PROJECT

7.11

ACCESS TO WORK AND INSPECTIONS

7.11.1 The City and the Engineer shall have access
to the Work at all times from commencement of the
Work through final completion. The Contractor shall
take whatever steps necessary to provide access when
requested. When reasonably requested by the City or
the Engineer, the Contractor shall perform or cause to
be performed such testing as may be necessary or
appropriate to insure suitability of the jobsite or the
Work’s compliance with the Contract requirements.

RECORD DRAWINGS/PLANS, AS-BUILT
PLANS, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES

7.12

INDEMNITY AND DISCLAIMER

CITY SHALL NOT BE LIABLE
OR RESPONSIBLE FOR, AND SHALL
BE INDEMNIFIED, DEFENDED, HELD
HARMLESS AND RELEASED BY
CONTRACTOR FROM AND AGAINST
ANY AND ALL SUITS, ACTIONS,
LOSSES, DAMAGES, CLAIMS, OR
LIABILITY OF ANY CHARACTER,
TYPE, OR DESCRIPTION, INCLUDING
ALL EXPENSES OF LITIGATION,
COURT COSTS, AND ATTORNEY'S
FEES, FOR INJURY OR DEATH TO ANY
PERSON, INJURY OR LOSS TO ANY
PROPERTY, OR ECONOMIC LOSS,
RECEIVED OR SUSTAINED BY ANY
PERSON OR PERSONS, INCLUDING

7.12.1

7.9.1
The Contractor shall submit, with each
Application for Payment, As-Built plans for any and
each part or portion of the Project that varies from the
Engineer’s plans and specifications and the Contract
Documents.
7.9.2
Shop Drawings, Product Data, Samples and
other submittals from the Contractor do not constitute
Contract Documents. Their purpose is merely to
demonstrate the manner in which the Contractor
intends to implement the Work in conformance with
information received from the Contract Documents.
7.9.3
The Contractor shall not perform any
portion of the Work requiring submittal and review
of Shop Drawings, Product Data or Samples unless
and until such submittal shall have been approved by
the Engineer. Approval by the Engineer, however,
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Contractor or a Subcontractor under workers'
compensation acts, disability benefit acts or other
employee benefit acts.

THE CONTRACTOR, OR PROPERTY,
DIRECTLY OR INDIRECTLY ARISING
OUT OF, OR OCCASIONED BY THE
PERFORMANCE OF CONTRACTOR
UNDER THIS CONTRACT, INCLUDING
CLAIMS AND DAMAGES ARISING IN
WHOLE OR IN PART FROM THE
NEGLIGENCE OF CITY, WITHOUT
WAIVING
THE
CITY’S
GOVERNMENTAL, SOVEREIGN OR
OTHER IMMUNITIES OR DEFENSES
AVAILABLE TO THE CITY UNDER
TEXAS LAW AND WITHOUT WAIVING
ANY DEFENSES OF THE PARTIES
UNDER TEXAS LAW. IT IS THE
EXPRESS INTENT OF THE PARTIES TO
THIS
CONTRACT
THAT
THE
INDEMNITY PROVIDED FOR HEREIN
IS AN INDEMNITY EXTENDED BY
CONTRACTOR TO INDEMNIFY AND
PROTECT
CITY
FROM
THE
CONSEQUENCES
OF
THE
CONTRACTOR’S AS WELL AS THE
CITY'S NEGLIGENCE, WHETHER SUCH
NEGLIGENCE IS THE SOLE OR
PARTIAL CAUSE OF ANY SUCH
INJURY, DEATH, OR DAMAGE.

7.13

NONDISCRIMINATION

7.13.1 The Contractor shall not discriminate in any
way against any person, employee or job applicant on
the basis of race, color, creed, national original,
religion, age, sex, or disability where reasonable
accommodations can be effected to enable the person
to perform the essential functions of the job. The
Contractor shall further insure that the foregoing
nondiscrimination requirement shall be made a part
and requirement of each subcontract on this Project.
7.14

PREVAILING WAGE RATES

7.14.1 The Contractor shall comply in all respects
with all requirements imposed by any laws,
ordinances or resolutions applicable to the Project
with regard to the minimum prevailing wage rates for
all classes of employees, laborers, subcontractors,
mechanics, workmen and persons furnishing labor
and services to the Project. The City has adopted a
Prevailing Wage Rate Schedule, available to the
Contractor by request (or attached to this contract as
a part of the exhibits), which specifies the classes and
wage rates to be paid to all persons. The Contractor
shall pay not less than the minimum wage rates
established thereby for each class, craft or type of
labor, workman, or mechanic employed in the
execution of this Contract. The failure of the
Contractor to comply with this requirement shall
result in the forfeiture to the City of a sum of not less
than Sixty Dollars ($60.00) for each person per day,
or portion thereof, that such person is paid less than
the prevailing rate. Upon request by the City,
Contractor shall make available for inspection and
copying its books and records, including but not
limited to its payroll records, account information
and other documents as may be required by the City
to insure compliance with this provision.

The provisions of this indemnification are solely for
the benefit of the parties hereto and not intended to
create or grant any rights, contractual or otherwise, to
any other person or entity.
7.12.2 The Contractor will secure and maintain
contractual liability insurance to cover this
indemnification agreement that will be primary and
non-contributory as to any insurance maintained by
the City for its own benefit, including self-insurance.
In addition, Contractor shall obtain and file with City
a standard form Certificate of Insurance evidencing
the required coverage.

7.15

JOB SITE SAFETY PRECAUTIONS

7.15.1 The Contractor shall at all times exercise
reasonable precautions for the safety of its
employees, laborers, subcontractors, mechanics,
workmen and others on and near the jobsite and shall
comply with all laws, ordinances, regulations, and
standards of federal, state and local safety laws and
regulations. The Contractor shall provide such
machinery guards, safe walk-ways, ladders, bridges,
and other safety devices as may be necessary or
appropriate to insure a safe and secure jobsite and

7.12.3 In claims against any person or entity
indemnified under this Paragraph 7.12 by an
employee of the Contractor, a Subcontractor, anyone
directly or indirectly employed by them or anyone for
whose acts they may be liable, the indemnification
obligation under this Paragraph 7.12 shall not be
limited by a limitation on amount or type of damages,
compensation or benefits payable by or for the
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shall require its subcontractors to comply with this
requirement. The Contractor shall immediately
comply with any and all safety requirements imposed
by the Engineer during the progress of the Work.

ARTICLE VIII
CONTRACT ADMINISTRATION
8.1

7.16

8.1.1
When used in this Contract the term
“Engineer” does not necessarily denote a duly
licensed, trained or certified engineer; as used herein,
the term shall be used interchangeably and shall
mean a designated Engineer, Engineer, or Contract
Administrator (who may not be an architect or
engineer) for the City, said person to be designated or
re-designated by the City prior to or at any time
during the Work hereunder. The Engineer may be an
employee of the City or may be retained by the City
as an independent contractor but, in either event, the
Engineer’s duties and authority shall be as set forth
hereinafter. The Contractor understands and agrees
that it shall abide by the decisions and instructions of
the Engineer notwithstanding the contractual
relationship between the City and Engineer, the title
of Contract Administrator, or the fact that the
Engineer is an employee of the City.

7.16.1 The Contractor shall furnish and maintain
such warning devices, barricades, lights, signs,
pavement markings, and other devices as may be
necessary or appropriate or required by the Engineer
to protect persons or property in, near or adjacent to
the jobsite. No separate compensation shall be paid to
the Contractor for such measures. Where the Work is
being conducted in, upon or near streets, alleys,
sidewalks, or other rights-of-way, the Contractor
shall insure the placement, maintenance and
operation of any and all such warning devices as may
be required by the City and shall do so until no longer
required by the City. Such devices shall be in
compliance with and conform to the manual and
specifications for the uniform system of traffic
control devices adopted by the Texas Department of
Transportation.
7.17

THE ENGINEER

WARNING DEVICES AND BARRICADES

In the event the City should find it necessary or
convenient to replace the Engineer, the City shall
retain a replacement Engineer and the status of the
replacement Engineer shall be that of the former
Engineer.

PROTECTION OF UTILITIES AND OTHER
CONTRACTORS

7.17.1 The Contractor shall use best efforts to leave
undisturbed and uninterrupted all utilities and utility
services provided to the jobsite or which presently
exists at, above or beneath the location where the
Work is to be performed. In the event that any utility
or utility service is disturbed or damaged during the
progress of the Work, the Contractor shall forthwith
repair, remedy or restore the utility at Contractor’s
sole expense. The Contractor shall coordinate any
utility conflicts with the owner of the utility and no
extension of time will be requested or given if
adequate coordination is not provided by Contractor.

8.2

ENGINEER'S ADMINISTRATION

8.2.1
The Engineer, unless otherwise directed by
the City in writing, will perform those duties and
discharge those responsibilities allocated to the
Engineer as set forth in this Contract. The Engineer
shall be the City's representative from the effective
date of this Contract until final payment has been
made.
8.2.2
The City and the Contractor shall
communicate with each other in the first instance
through the Engineer.

7.17.2 The
Contractor
understands
and
acknowledges that other contractors of the City or of
other entities may be present at the jobsite
performing other work unrelated to the Project. The
Contractor shall use best efforts to work around other
contractors without impeding the work of others
while still adhering to the scheduled completion date.
In the event that the Contractor’s work is or may be
delayed by any other person, the Contractor shall
immediately give notice thereof to the Engineer and
shall request a written Change Order in accordance
with the procedures set forth by this Contract. The
Contractor’s failure to provide such notice and to
request such Change Order shall constitute a waiver
of any and all claims associated therewith.

8.2.3
The Engineer shall be the initial interpreter
of the requirements of the drawings and
specifications and the judge of the performance
thereunder by the Contractor. The Engineer shall
render written or graphic interpretations necessary for
the proper execution or progress of the Work with
reasonable promptness on request of the Contractor.
8.2.4
The Engineer will review the Contractor's
Applications for Payment and will certify to the City
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for payment to the Contractor, those amounts then
due the Contractor as provided in this Contract.

preserve the objection. Failure to so object shall
constitute a waiver of the objection for all purposes.

8.2.5
The Engineer shall have authority to reject
Work which is defective or does not conform to the
requirements of this Contract. If the Engineer deems
it necessary or advisable, the Engineer shall have
authority to require additional inspection or testing of
the Work for compliance with Contract requirements.

8.3.2
Pending final resolution of any claim of the
Contractor, the Contractor shall diligently proceed
with performance of this Contract and the City shall
continue to make payments to the Contractor in
accordance with this Contract.
8.3.3
CLAIMS FOR CONCEALED, LATENT OR
UNKNOWN CONDITIONS - The Contractor expressly
represents that it has been provided with an adequate
opportunity to inspect the Project site and thoroughly
review the Contract Documents and plans and
specifications prior to submission of its bid and the
City’s acceptance of the bid. Subject to the conditions
hereof, Contractor assumes full responsibility and
risk for any concealed, latent or unknown condition
which may affect the Work. No claims for extra work
or additional compensation shall be made by
Contractor in connection with concealed, latent or
unknown conditions except as expressly provided
herein. Should concealed, latent or unknown
conditions encountered in the performance of the
Work (a) below the surface of the ground or (b) in an
existing structure be at variance with the conditions
indicated by this Contract, or should unknown
conditions of an unusual nature differing materially
from those ordinarily encountered in the area and
generally recognized as inherent in Work of the
character provided for in this Contract, be
encountered, the Contract Price shall be equitably
adjusted by Change Order upon the written notice
and claim by either party made within seven (7) days
after the first observance of the condition. As a
condition precedent to the City having any liability to
the Contractor for concealed or unknown conditions,
the Contractor must give the City and the Engineer
written notice of, and an opportunity to observe, the
condition prior to disturbing it. The failure by the
Contractor to make the written notice and claim as
provided in this Subparagraph shall constitute a
waiver by the Contractor of any claim arising out of
or relating to such concealed, latent or unknown
condition and the Contractor thereby assumes all
risks and additional costs associated therewith.

8.2.6
The Engineer will review and approve, or
take other appropriate action as necessary,
concerning the Contractor's submittals including
Shop Drawings, Product Data and Samples. Such
review, approval or other action shall be for the sole
purpose of determining conformance with the design
concept and information given through the Contract
Documents.
8.2.7
The Engineer will prepare Change Orders
and may authorize minor changes in the Work by
Field Order as provided elsewhere herein.
8.2.8
The Engineer shall, upon written request
from the Contractor, conduct inspections to
determine the date of Substantial Completion and the
date of final completion, will receive and forward to
the City for the City's review and records, written
warranties and related documents required by this
Contract and will issue a final Certificate for
Payment upon compliance with the requirements of
this Contract.
8.2.9
The Engineer's decisions in matters relating
to aesthetic effect shall be final if consistent with the
intent of this Contract.
8.3

CLAIMS BY THE CONTRACTOR

8.3.1
The Engineer shall determine all claims and
matters in dispute between the Contractor and City
with regard to the execution, progress, or sufficiency
of the Work or the interpretation of the Contract
Documents, including but not limited to the plans and
specifications. Any dispute shall be submitted in
writing to the Engineer within seven (7) days of the
event or occurrence or the first appearance of the
condition giving rise to the claim or dispute and the
Engineer shall render a written decision within a
reasonable time thereafter. The Engineer’s decisions
shall be final and binding on the parties. In the event
that either party objects to the Engineer’s
determination as to any submitted dispute, that party
shall submit a written objection to the Engineer and
the opposing party within ten (10) days of receipt of
the Engineer’s written determination in order to

8.4

EXTRA WORK

8.4.1
The Contractor shall not claim, request or
demand any sum from the City for Extra Work or for
additional costs, and hereby waives all such claims,
requests and demands and any right to assert same,
unless the conditions of this subparagraph are strictly
complied with. “Extra Work” is defined herein to
mean any labor, service, materials, equipment,
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supplies or charges that are directly or indirectly
related to the Work, the Project or the Project site,
that is not necessarily or fairly required or implied by
the Contract Documents.

ordered in the Work, unusual delay in transportation,
unusually adverse weather conditions not reasonably
anticipated, fire or any causes beyond the
Contractor's control, then the date for achieving
Substantial Completion of the Work shall be
extended upon the written notice and claim of the
Contractor to the City and the Engineer, for such
reasonable time as the Engineer may determine. Any
notice and claim for an extension of time by the
Contractor shall be made not more than seven (7)
days after the occurrence of the event or the first
appearance of the condition giving rise to the claim
and shall set forth in detail the Contractor's basis for
requiring additional time in which to complete the
Project. In the event the delay to the Contractor is a
continuing one, only one notice and claim for
additional time shall be necessary. If the Contractor
fails to make such claim as required in this
Subparagraph, any claim for an extension of time
shall be waived. The procedures and remedies
provided by this provision shall be the sole remedy of
Contractor and Contractor shall not assert nor be
entitled to any additional delays or damages
associated therewith.

8.4.2
The parties acknowledge and agree that
there shall be no payment made by the City to the
Contractor without a written agreement (either a
separate contract or a written Change Order) signed
by the parties. Should the Contractor perform Extra
Work or be requested to perform Extra Work by the
Engineer or City, it shall be the Contractor’s
obligation and duty to first apply for and obtain a
written Change Order, approved by the Engineer and
executed by the City. The Contractor’s failure to
obtain a written, signed Change Order prior to
commencement of Extra Work shall constitute a
complete and final waiver of any right for
compensation for the Extra Work.

8.5

CLAIMS FOR ADDITIONAL COSTS OR TIME;
CONTRACT PRICE INCREASE

8.6

8.5.1
If the Contractor wishes to make a claim for
an increase in the Contract Price, as a condition
precedent to any liability of the City therefor, the
Contractor shall give the Engineer written notice of
such claim within seven (7) days after the occurrence
of the event, or the first appearance of the condition,
giving rise to such claim. Such notice shall be given
by the Contractor before proceeding to execute any
additional or changed Work. The failure by the
Contractor to give such notice and to give such notice
prior to executing the Work shall constitute a waiver
of any right to or claim for additional compensation.

FIELD ORDERS

8.6.1
The Engineer shall have authority to order
minor changes in the Work not involving a change in
the Contract Price or in Contract Time and not
inconsistent with the intent of the Contract. Such
changes shall be effected by Field Order and shall be
binding upon the Contractor. The Contractor shall
carry out such Field Orders promptly.
8.7

MEDIATION

8.5.2
In connection with any claim by the
Contractor against the City for compensation in
excess of the Contract Price, any liability of the City
for the Contractor's costs shall be strictly limited to
direct costs incurred by the Contractor and shall in no
event include indirect costs or consequential damages
of the Contractor. The City shall not be liable to the
Contractor for claims of third parties, including
Subcontractors. The City shall not be liable to the
Contractor for any claims based upon delay to the
Contractor for any reason whatsoever including any
act or neglect on the part of the City.

8.7.1
In the event that a dispute arises under the
terms of this Contract, following an adverse
determination by the Engineer and proper
preservation of the issue as required herein, the
parties agree to submit to mediation. In such event,
the parties shall agree to a designated person to serve
as mediator and each party shall be responsible for
payment of one-half of the total mediation fees. The
parties shall submit the dispute to mediation as soon
as practical and in no event later than one (1) year
after the Engineer’s written decision on the matter. At
least one designated representative of each party must
attend and participate in good faith in an effort to
resolve the matters in dispute.

8.5.3
If the Contractor is delayed in progressing
any task which at the time of the delay is then critical
or which during the delay becomes critical, as the
sole result of any act or neglect to act by the City or
someone acting in the City's behalf, or by changes

8.7.2
In no event shall the foregoing provision
justify or authorize any delay in the progress of the
Work; the parties shall abide by the decision of the
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Engineer in accomplishing the timely completion of
the Project.

ARTICLE X
CHANGES IN THE WORK
10.1

CHANGES PERMITTED

ARTICLE IX
10.1.1 Changes in the Work within the general
scope of this Contract, consisting of additions,
deletions, revisions, or any combination thereof, may
be ordered without invalidating this Contract, by
Change Order or by Field Order.

SUBCONTRACTORS
9.1

DEFINITION

9.1.1
A Subcontractor is a person or entity that
has a direct contract with the Contractor to perform a
portion of the Work. No Subcontractor shall be in
privity with the City.

10.1.2 Changes in the Work shall be performed
under applicable provisions of this Contract and the
Contractor shall proceed promptly with such changes.

9.2

10.2

AWARD OF SUBCONTRACTS

CHANGE ORDER DEFINED

10.2.1 Change Order shall mean a written order to
the Contractor executed by the City and the Engineer,
issued after execution of this Contract, authorizing
and directing a change in the Work or an adjustment
in the Contract Price or the Contract Time, or any
combination thereof. The Contract Price and the
Contract Time may be changed only by written
Change Order.

9.2.1
Upon execution of the Contract, the
Contractor shall furnish the City, in writing, the
names of persons or entities proposed by the
Contractor to act as a Subcontractor on the Project.
The City shall promptly reply to the Contractor, in
writing, stating any objections the City may have to
such proposed Subcontractor. The Contractor shall
not enter into a subcontract with a proposed
Subcontractor with reference to whom the City has
made timely objection. The Contractor shall not be
required to subcontract with any party to whom the
Contractor has objection.

10.3

CHANGES IN THE CONTRACT PRICE

10.3.1 Any change in the Contract Price resulting
from a Change Order shall be determined as follows:
(a) by mutual agreement between the City and the
Contractor as evidenced by (1) the change in the
Contract Price being set forth in the Change Order,
(2) such change in the Contract Price, together with
any conditions or requirements related thereto, being
initialed by both parties, and (3) the Contractor's
execution of the Change Order, or (b) if no mutual
agreement occurs between the City and the
Contractor, then, as provided in Subparagraph 10.3.2
below.

9.2.2
All subcontracts shall afford the Contractor
rights against the Subcontractor which correspond to
those rights afforded to the City against the
Contractor herein, including those rights afforded to
the City by Subparagraph 12.2.1 below. All
subcontracts shall incorporate by reference the
provisions hereof and shall provide that no claims,
causes or demands shall be made by any
Subcontractor against the City.
9.2.3
The Contractor shall indemnify, defend and
hold harmless the City from and against any and all
claims, demands, causes of action, damage, and
liability asserted or made against the City by or on
behalf of any Subcontractor.

10.3.2 If no mutual agreement occurs between the
City and the Contractor as contemplated in
Subparagraph 10.3.1 above, the change in the
Contract Price, if any, shall then be determined by the
Engineer on the basis of the reasonable expenditures
or savings of those performing, deleting or revising
the Work attributable to the change, including, in the
case of an increase or decrease in the Contract Price,
a reasonable allowance for direct job site overhead
and profit. In such case, the Contractor shall present,
in such form and with such content as the City or the
Engineer require, an itemized accounting of such
expenditures or savings, plus appropriate supporting
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data for inclusion in a Change Order. Reasonable
expenditures or savings shall be limited to the
following: reasonable costs of materials, supplies, or
equipment including delivery costs, reasonable costs
of labor, including social security, old age and
unemployment insurance, fringe benefits required by
agreement or custom, and workers' compensation
insurance, reasonable rental costs of machinery and
equipment exclusive of hand tools whether rented
from the Contractor or others, reasonable costs of
premiums for all bonds and insurance, permit fees,
and sales, use or other taxes related to the Work, and
reasonable cost of direct supervision and jobsite field
office overhead directly attributable to the change. In
no event shall any expenditure or savings associated
with the Contractor's home office or other non-jobsite
overhead expense be included in any change in the
Contract Price. Pending final determination of
reasonable expenditures or savings to the City,
payments on account shall be made to the Contractor
on the Engineer's Certificate for Payment.

10.6

10.6.1 The Contractor shall notify and obtain the
consent and approval of the Contractor's surety with
reference to all Change Orders if such notice, consent
or approval are required by the Contractor's surety or
by law. The Contractor's execution of the Change
Order shall constitute the Contractor's warranty to the
City that the surety has been notified of and consents
to, such Change Order and the surety shall be
conclusively deemed to have been notified of such
Change Order and to have expressly consented
thereto.

ARTICLE XI
UNCOVERING AND CORRECTING WORK
11.1

10.3.3 If unit prices are provided in the Contract,
and if the quantities contemplated are so changed in a
proposed Change Order that application of such unit
prices to the quantities of Work proposed will cause
substantial inequity to the City or to the Contractor,
the applicable unit prices shall be equitably adjusted.
10.4

UNCOVERING WORK

11.1.1 If any of the Work is covered contrary to the
Engineer's request or to any provisions of this
Contract, it shall, if required by the Engineer or the
City, be uncovered for the Engineer's inspection and
shall be properly replaced at the Contractor's expense
without change in the Contract Time or Contract
Price.

MINOR CHANGES
11.1.2 If any of the Work is covered in a manner
consistent with the Engineer’s request or the
provisions of this Contract, it shall, if required by the
Engineer or City, be uncovered for the Engineer's
inspection. If such Work conforms strictly to this
Contract, costs of uncovering and proper replacement
shall by Change Order be charged to the City. If
such Work does not strictly conform to this Contract,
the Contractor shall pay the costs of uncovering and
proper replacement.

10.4.1 The Engineer shall have authority to order
minor changes in the Work not involving a change in
the Contract Price or an extension of the Contract
Time and not inconsistent with the intent of this
Contract. Such minor changes shall be made by
written Field Order, and shall be binding upon the
City and the Contractor. The Contractor shall
promptly carry out such written Field Orders.
10.5

NOTICE TO SURETY; CONSENT

EFFECT OF EXECUTED CHANGE ORDER
11.2

10.5.1 The execution of a Change Order by the
Contractor shall constitute conclusive evidence of the
Contractor's agreement to the ordered changes in the
Work, this Contract as thus amended, the Contract
Price and the Contract Time. The Contractor, by
executing the Change Order, waives and forever
releases any claim against the City for additional time
or compensation for matters relating to or arising out
of or resulting from the Work included within or
affected by the executed Change Order.

CORRECTING WORK

11.2.1 The Contractor shall immediately proceed to
correct Work rejected by the Engineer as defective or
failing to conform to this Contract. The Contractor
shall pay all costs and expenses associated with
correcting such rejected Work, including any
additional testing and inspections, and reimbursement
to the City for the Engineer's services and expenses
made necessary thereby.
11.2.2 If within four (4) years after Substantial
Completion of the Work any of the Work is found to
be defective or not in accordance with this Contract,
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the Contractor shall correct it promptly upon receipt
of written notice from the City. This obligation shall
survive final payment by the City and termination of
this Contract. With respect to Work first performed
and completed after Substantial Completion, this four
year obligation to specifically correct defective and
nonconforming Work shall be extended by the period
of time which elapses between Substantial
Completion and completion of the subject Work.

in Subparagraph 10.3.2 above) for all Work executed
and for materials, equipment, tools, construction
equipment and machinery actually purchased or
rented solely for the Work, less any salvage value of
any such items.
12.1.2 If the City shall persistently or repeatedly
fail to perform any material obligation to the
Contractor for a period of fifteen (15) days after
receiving written notice from the Contractor of its
intent to terminate hereunder, the City shall have
fifteen (15) days to remedy its failure and if not so
cured, the Contractor may terminate performance
under this Contract by written notice to the Engineer
and the City. In such event, the Contractor shall be
entitled to recover from the City as though the City
had terminated the Contractor's performance under
this Contract for convenience pursuant to
Subparagraph 12.2.1 hereunder.

11.2.3 Nothing contained in this Paragraph 11.2
shall establish any period of limitation with respect to
other obligations which the Contractor has under this
Contract. Establishment of the four year time period
in Subparagraph 11.2.2 relates only to the duty of the
Contractor to specifically correct the Work.
11.3

CITY MAY ACCEPT DEFECTIVE
NONCONFORMING WORK

OR

11.3.1 If the City chooses to accept defective or
nonconforming Work, the City may do so at its sole
discretion. In such event, the Contract Price shall be
reduced by the greater of (a) the reasonable cost of
removing and correcting the defective or
nonconforming Work, and (b) the difference between
the fair market value of the Project as constructed and
the fair market value of the Project had it not been
constructed in such a manner as to include defective
or nonconforming Work. If the remaining portion of
the unpaid Contract Price, if any, is insufficient to
compensate the City for its acceptance of defective or
nonconforming Work, the Contractor shall, upon
written demand from the City, pay the City such
remaining compensation for accepting defective or
nonconforming Work.

TERMINATION BY THE CITY

12.2.1

FOR CONVENIENCE

12.2.1.1 The City may for any reason whatsoever
terminate performance under this Contract by the
Contractor for convenience. The City shall give
written notice of such termination to the Contractor
specifying when termination becomes effective.
12.2.1.2 The Contractor shall incur no further
obligations in connection with the Work and the
Contractor shall stop Work when such termination
becomes effective. The Contractor shall also
terminate outstanding orders and subcontracts. The
Contractor shall settle the liabilities and claims
arising out of the termination of subcontracts and
orders. The City may direct the Contractor to assign
the Contractor's right, title and interest under
terminated orders or subcontracts to the City or its
designee.

ARTICLE XII
CONTRACT DEFAULT
AND TERMINATION
12.1

12.2

12.2.1.3 The Contractor shall transfer title and
deliver to the City such completed or partially
completed Work and materials, equipment, parts,
fixtures, information and Contract rights as the
Contractor has.

TERMINATION BY THE CONTRACTOR

12.1.1 If the Work is stopped for a period of ninety
(90) days by an order of any court or other public
authority, or as a result of an act of the Government,
through no fault of the Contractor or any person or
entity working directly or indirectly for the
Contractor, the Contractor may, upon fifteen (15)
days' written notice to the City and the Engineer,
terminate performance under this Contract and
recover from the City payment for the actual
reasonable expenditures of the Contractor (as limited

12.2.1.4
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(a) The Contractor shall submit a
termination claim to the City and the
Engineer specifying the amounts due
because of the termination for
convenience together with costs,
pricing or other data required by the
Engineer. If the Contractor fails to
file a termination claim within one (1)
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year from
termination,
Contractor,
accordance
below.

the effective date
the City shall pay
an amount derived
with subparagraph

12.2.2

of
the
in
(c)

FOR CAUSE

12.2.2.1 The following constitute grounds
termination of this Contract by the City:

for

(a) the Contractor’s failure or refusal to
prosecute the Work in a timely manner;

(b) The City and the Contractor may
agree to the compensation, if any, due
to the Contractor hereunder.

(b) The Contractor abandons the jobsite and
fails to resume work within five (5) days of
written notice thereof by the City;

(c) Absent agreement to the amount due
to the Contractor, the City shall pay
the Contractor the following amounts:

(c) the Contractor fails to meet milestones
or comply with approved construction
schedules;

(i) Contract prices for labor,
materials, equipment and other
services accepted under this
Contract;

(d) the Contractor fails to grant or allow
access to the jobsite by the City or Engineer;

(ii) Reasonable costs incurred in
preparing to perform and in
performing
the
terminated
portion of the Work, and in
terminating the Contractor's
performance, plus a fair and
reasonable
allowance
for
overhead and profit thereon (such
profit
shall
not
include
anticipated
profit
or
consequential
damages),
provided however, that if it
appears that the Contractor
would have not profited or would
have sustained a loss if the entire
Contract would have been
completed, no profit shall be
allowed or included and the
amount of compensation shall be
reduced to reflect the anticipated
rate of loss, if any;

(e) the Contractor fails to supply enough
properly skilled workers, supervisory
personnel or proper equipment or materials;
(f) the Contractor fails to make prompt
payment to Subcontractors or for materials
or labor;
(g) the Contractor persistently disregards
laws, ordinances, rules, regulations or orders
of any public authority having jurisdiction;
or,
(h) the Contractor is otherwise guilty of a
violation of a material provision of this
Contract.
In the event of the occurrence of any one or more of
the above events, the City may by written notice to
the Contractor, without prejudice to any other right or
remedy, terminate the employment of the Contractor,
exclude the Contractor from the job site, and take
possession of the site and of all materials, equipment,
tools, construction equipment and machinery thereon
owned by the Contractor and may finish the Work by
whatever methods it may deem expedient. In such
case, the Contractor shall not be entitled to receive
any further payment until the Work is finished.

(iii) Reasonable costs of settling and
paying claims arising out of the
termination of subcontracts or
orders pursuant to Subparagraph
12.2.1.2 of this Paragraph. These
costs shall not include amounts
paid in accordance with other
provisions hereof.

12.2.2.2 If the unpaid balance of the Contract Price
does not exceed the cost of finishing the work,
including compensation for the Engineer's additional
services and expenses made necessary thereby, such
difference shall be paid by the Contractor to the City.
This obligation for payment shall survive the
termination of the Contract.

12.2.1.5 The total sum to be paid the Contractor
under this Subparagraph 12.2.1 shall not exceed the
total Contract Price, as properly by amounts withheld
by the City and reduced by the amount of payments
otherwise made, and shall in no event include
duplication of payment.
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12.2.2.3 In the event the employment of the
Contractor is terminated by the City for cause
pursuant to Subparagraph 12.2.2 and it is
subsequently determined by a Court of competent
jurisdiction that such termination was without cause,
such termination shall thereupon be deemed a
Termination for Convenience under Subparagraph
12.2.1 and the provisions of Subparagraph 12.2.1
shall apply.
12.3

obtained all the insurance required under this
paragraph and such insurance has been approved by
the City.
13.2

TYPES AND AMOUNTS OF CONTRACTOR’S
INSURANCE

13.2.1. The Contractor shall furnish and maintain
during the life of the contract adequate Worker's
Compensation and Commercial General Liability
(Public) Insurance in such amounts as follows:

USE OF THIRD-PARTY OVERSIGHT OR
CONSTRUCTION MANAGER

Type of Insurance
12.3.1 Should the City allow the Contractor to
continue its performance of Work notwithstanding an
event of default specified in Subparagraph 12.2.2.1,
or should there be an imminent potential of default,
the City, at its sole option and within its sole
discretion, may retain a third-party construction
manager to document the events of default and
oversee further progress of the Work. The use of a
third-party construction manager shall not prevent the
City from declaring the Contractor to be in default
and the City may, at its sole option and within its sole
discretion, terminate this Contract at any time.
Should the City retain a third-party construction
manager, the costs thereof shall be withheld from any
amounts due Contractor upon termination. The
City’s exercise of this option shall be without
prejudice to any other right or remedy available to the
City by law or under this Contract.

Worker's Compensation

As set forth in the
Worker's Compensation
Act.

Commercial General

$1,000,000 Each
Accident/Occurrence.

Liability (Public)

$1,000,000 Aggregate
$1,000,000 Products &
Completed Operations
Aggregate.

City’s Protective
Liability Insurance

$600,000 per occurrence
$1,000,000 aggregate

Excess/Umbrella Liability $1,000,000 per occurrence
w/drop down coverage

ARTICLE XIII

Endorsement CG 2503

Amendment Aggregate
Limit of Insurance per
Project or City's and
Contractor's Protective
Liability Insurance for the
Project.

Automobile Liability

$500,000 Combined
single limit per
occurrence.

INSURANCE
13.1

Amount

CONTRACTOR SHALL MAINTAIN
INSURANCE

13.1.1 The Contractor at its own expense shall
purchase, maintain and keep in force during the life
of this contract, adequate insurance that will protect
the Contractor and/or any Additional Insured from
claims which may arise out of or result from
operations under this Contract. The insurance
required shall provide adequate protections from all
claims, whether such operations be by the Contractor
or by any Additional Insured or by any Subcontractor
or by anyone directly or indirectly employed by any
of them, or by anyone whose acts of any of them may
be liable and from any special hazards, such as
blasting, which may be encountered in the
performance of this contract in the amounts as shown
below in Paragraph 13.2.1.

13.3

ADDITIONAL INSURED

13.3.1 The City and the Engineer shall be named as
an additional insured on the Commercial General
Liability (Public), City’s Protective Liability, and
Excess/Umbrella Liability Insurance Policies
furnished by the Contractor.
13.4

WRITTEN NOTIFICATION

13.4.1 Each insurance policy shall contain a
provision requiring that thirty (30) days prior to
expiration, cancellation, non-renewal or any material

13.1.2 The Contractor shall not commence work on
any Contract in the City until the Contractor has
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change in coverage, a notice there of shall be given
by certified mail to the Lancaster City Engineer, 3901
Main Street., P.O. Box 99, Lancaster, TX 750300099.
13.5

coverage ends during the duration of the
project;
(4)

PREMIUMS AND ASSESSMENTS;
SUBROGATION

obtain from each person providing
services on a project, and provide to the
governmental entity:
(A)

13.5.1 Companies issuing the insurance policies
shall have no recourse against the City for payment
of any premiums or assessments for any deductibles
which are at the sole responsibility and risk of the
Contractor. Insurance Companies shall have no right
of subrogation against the City or the Engineer.

(B)

CERTIFICATE OF INSURANCE

13.6

13.6.1 Proof that the insurance is in force shall be
furnished to the City on Standard Certificate of
Insurance Forms. In the event any insurance policy
shown on the Certificate of Insurance has an
expiration date that is prior to the completion and
final acceptance of the project by the City, the
contractor shall furnish the City proof of identical
continued coverage no later than thirty(30) days prior
to the expiration date shown on the Certificate of
Insurance.
13.7

(5)

retain all required certificates of coverage
on file for the duration of the project and
for one year thereafter;

(6)

notify the governmental entity in writing
by certified mail or personal delivery,
within 10 days after the contractor knew
or should have known, of any change that
materially affects the provision of
coverage of any person providing services
on the project;

PRIMARY COVERAGE

13.7.1 The coverages provided herein shall be
primary and noncontributory with any other
insurance maintained by the City, for its benefit,
including self insurance.
13.8

WORKER’S COMPENSATION INSURANCE
COVERAGE

13.8.1

The Contractor shall:

(1)

(7) post a notice on each project site informing
all persons providing services on the project
that they are required to be covered, and
stating how a person may verify current
coverage and report failure to provide
coverage. This notice shall comply with the
requirements established by the Division of
Workers Compensation of the Texas
Department of Insurance, or its successor
agency.

provide coverage for its employees
providing services on a project, for the
duration of the project based on proper
reporting of classification codes and
payroll amounts and filing of any
coverage agreements;

(2)

provide a certificate of coverage showing
workers' compensation coverage to the
governmental entity prior to beginning
work on the project;

(3)

provide the governmental entity prior to
the end of the coverage period, a new
certificate of coverage showing extension
of coverage, if the coverage period shown
on the contractor's current certificate of

a certificate of coverage, prior to that
person beginning work on the project,
so the governmental entity will have
on file certificates of coverage
showing coverage for all persons
providing services on the project; and
no later than seven days after receipt
by the contractor, a new certificate of
coverage showing extension of
coverage, if the coverage period
shown on the current certificate of
coverage ends during the duration of
the Project;

and
(8)

contractually require each person with
whom it contracts to provide services on a
project, to:
(A)
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provide coverage based on proper
reporting of classification codes
and payroll amounts and filing of
any coverage agreements for all of
its employees providing services on
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the project, for the duration of the
project;
(B)

(C)

(D)

(E)

provide a certificate of coverage to
the contractor prior to that person
beginning work on the project;

ARTICLE XIV
MISCELLANEOUS

provide the Contractor, prior to the
end of the coverage period, a new
certificate of coverage showing
extension of coverage, if the
coverage period shown on the
current certificate of coverage ends
during the duration of the project;

14.1

14.1.1 The Contractor shall at all times and in all
respects observe and comply with all federal, state
and local laws, ordinances, and regulations applicable
to the Project and Work. The Contractor shall further
insure that all Subcontractors observe and comply
with said laws, ordinances and regulations.

obtain from each other person with
whom it contracts, and provide to
the Contractor:
(i)

a certificate of coverage,
prior to the other person
beginning work on the
project; and

(ii)

prior to the end of the
coverage period, a new
certificate
of
coverage
showing extension of the
coverage period, if the
coverage period shown on
the current certificate of
coverage ends during the
duration of the project;

14.2

notify the governmental entity in
writing by certified mail or
personal delivery, within 10 days
after the person knew or should
have known, of any change that
materially affects the provision of
coverage of any person providing
services on the project; and

(G)

contractually require each other
person with whom it contracts, to
perform as required by subparagraphs (A) - (G) of this
paragraph, with the certificate of
coverage to be provided to the
person for whom they are
providing services.

GOVERNING LAW

14.2.1 The Contract shall be governed by the laws
of the State of Texas. Exclusive venue for any causes
of action arising under the terms or provisions of this
Contract or the Work to be performed hereunder shall
be in the state courts of Dallas County, Texas.
14.3

SUCCESSORS AND ASSIGNS

14.3.1 The City and Contractor bind themselves,
their successors, assigns and legal representatives to
the other party hereto and to successors, assigns and
legal representatives of such other party in respect to
covenants, agreements and obligations contained in
this Contract. The Contractor shall not assign this
Contract without written consent of the City.

retain all required certificates of
coverage on file for the duration of
the project and for one year
thereafter;

(F)

LAWS AND ORDINANCES

14.4

SURETY BONDS

14.4.1 The Contractor shall furnish separate
performance and payment bonds to the City,
according to the requirements set out in the bid
documents and state statutes to guaranty full and
faithful performance of the Contract by the
Contractor and the full and final payment of all
persons supplying labor or materials to the Project.
Each bond required by the bid documents or state
statute shall set forth a penal sum in an amount not
less than the full Contract Price. Each bond furnished
by the Contractor shall incorporate by reference the
terms of this Contract as fully as though they were set
forth verbatim in such bonds. In the event the
Contract Price is adjusted by Change Order executed
by the Contractor, the penal sum of both the
performance bond and the payment bond shall be
deemed increased by like amount. The performance
and payment bonds furnished by the Contractor shall
be in form suitable to the City and shall be executed
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by a surety, or sureties, reasonably suitable to the
City and authorized to do business in the State of
Texas.

provided by law, all such immunities being hereby
expressly retained.
14.7

14.4.2 If the Contract Price exceeds the sum of
$25,000.00, the Contractor, upon execution of the
Contract and prior to commencement of the Work,
shall furnish to the City a two-year maintenance bond
in the amount of one hundred percent (100%) of the
Contract Price covering the guaranty and
maintenance prescribed herein, written by an
approved surety authorized and duly licensed to
conduct business in the State of Texas. The cost of
said maintenance bond shall be included in the
Contractor’s unit bid prices and shall be paid by the
Contractor.
14.5

14.7.1 The indemnification provisions of this
Contract and the rights and remedies afforded herein
are solely for the benefit of the parties to this
Contract. Nothing in this Contract is intended nor
shall be construed to grant, create or confer any right,
benefit, interest or cause of action in any person not a
party to this Contract, or to the public in general.
14.8

SEVERABILITY

14.8.1 The provisions of this Contract are herein
declared to be severable; in the event that any term,
provision or part hereof is determined to be invalid,
void or unenforceable, such determination shall not
affect the validity or enforceability of the remaining
terms, provisions and parts, and this Contract shall be
read as if the invalid, void or unenforceable portion
had not been included herein.

FORCE MAJEURE

14.5.1 As used herein, “force majeure” means an
incident, situation, or act of a third party that is
beyond a party’s reasonable control such as an act of
God, an act of the public enemy, strikes or other
labor disturbances (other than strikes within such
party’s own labor force), hurricanes, earthquakes,
fires, floods, epidemics, embargoes, war, and riots.
The Contractor will not be liable or responsible for its
failure to perform any obligation under this Contract
because of an event of Force Majeure, provided,
however, that the Contractor submits notice thereof
to the City and Engineer within seven (7) days of
such an event, obtains a written Change Order,
signed by all parties, that allows an extension of the
scheduled completion date, and identifies the specific
causes and number of days in the Statement of Delay
submitted with the next ensuing Application for
Payment. Notwithstanding, if the Contractor’s failure
to perform continues for more than twenty (20)
calendar days, the City may at its option terminate
this Agreement immediately and pursue such rights
and remedies as may be allowed under Subparagraph
12.2.2 of this Contract.
14.6

NO RIGHTS IN THIRD PARTIES

14.9

AMENDMENTS; NO WAIVER

14.9.1 This Contract may be amended by the
parties only by a written agreement duly executed by
both parties. The failure of the City to object to any
nonperformance or nonconforming work or to
enforce any provision hereof shall in no event be
regarded as or construed to be a waiver, release or
modification of any term or provision in this
Contract, nor shall such failure to object or enforce
estop the City from insisting on strict compliance
with this Contract or from recovering damages, costs
or expenses arising as a result of such
nonperformance or nonconforming work.
14.10

NOTICES

14.10.1 All notices required by this Contract shall be
in writing and presumed received when deposited in
the mail properly addressed to the other party or
Engineer at the address set forth herein or set forth in
a written designation of change of address delivered
to all parties and the Engineer.

IMMUNITIES; DEFENSES

14.6.1 Nothing in this Contract shall be deemed to
waive any immunity, sovereign, governmental,
official, qualified or otherwise, from liability or suit,
which the City may have or assert, except as may be
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EXECUTED in single or multiple originals, this _____ day of ______________, 20___.

CITY OF LANCASTER, TEXAS

CONTRACTOR:
____________________________________

___________________________________
Marcus Knight, Mayor

____________________________________
(Signature)
____________________________________
(Type/Print Name and Title)

ATTEST:

____________________________________
(Street Address)

___________________________________
Sorangel O. Arenas, City Secretary (Rev. 08/13)

____________________________________
(City/State/Zip)
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PERFORMANCE BOND

STATE OF TEXAS
DALLAS COUNTY

§
§
§

KNOW ALL MEN BY THESE PRESENTS:

THAT
of the City of
,County, State of Texas, and
(as Principal), and
(as “Surety”), authorized under the laws of the
State of Texas to act as a surety on bonds for principals, are held and firmly bound unto the City of
Lancaster, Texas (the "City") in the penal sum of $
(not less than 100% of the
approximate total amount of the contract as evidenced in the proposal) for the payment whereof, the said
Principal and Surety bind themselves, and their heirs, administrators, executors, successors and assigns,
jointly and severally, by these presents:
WHEREAS, the Principal has entered into a certain written contract with the City of Lancaster,
Texas, dated the
day of
, 20
, to which said contract is hereby
referred to and made a part hereof and as fully and to the same extent as if copied at length herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal fully and
faithfully executes the work and performance of the contract in accordance with the plans, specifications,
and contract documents, including any extensions, modifications and change orders thereof, and
according to the true intent and meaning of said contract and the plans and specifications hereto
annexed, then this obligation shall be void; otherwise, to remain in full force and effect.
PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Chapter 2253,
Texas Government Code, as amended, and all liabilities on this bond shall be determined in accordance
with the provisions of said Code and Chapter to the same extend as if it were fully copied at length herein.
Surety, for value received, stipulates and agrees that this Bond and the penal sum herein shall
automatically be increased by the amount of any change order or supplemental agreement which
increases the contract price with or without notice to the Surety and that no change, extension of time,
alteration, or addition to the terms of the contract, or to the work performed thereunder, or the plans,
specifications, or drawings accompanying the same shall in any way affect its obligation on this bond, and
it does hereby waive notice of any such change, extension of time, alteration, or addition to the terms of
the contract or to the work to be performed thereunder.
Surety acknowledges and represents that it is duly authorized to do business in the State of
Texas, that it is authorized and admitted to write surety bonds in the State of Texas, and that its
obligations under this bond are intended to be in all respects in full and complete compliance with every
law, charter, rule or regulation that this bond may be subject to. If the Surety’s obligation under this bond
is in an amount in excess of ten percent (10%) of Surety’s capital and surplus, Surety shall immediately
upon the effective date of this bond furnish written certification to City that the Surety has reinsured the
portion of risk that exceeds ten percent (10%) of the Surety’s capital and surplus with one or more
reinsurers who are duly authorized, accredited or trusteed to do business in the State of Texas. In
addition to the foregoing, If this bond is in an amount in excess of $100,000, the Surety also warrants and
represents that it holds a certificate from the United States Secretary of the Treasury to qualify as a surety
on obligations permitted or required under federal law or that it has obtained reinsurance for any liability in
excess of $100,000 from a reinsurer that is authorized and admitted as a reinsurer in the State of Texas
and is the holder of a certificate of authority from the United States Secretary of the Treasury to qualify as
a surety or reinsurer on obligations permitted or required under federal law. In such event, the Surety
shall also furnish to the City immediately upon the effective date of this bond a list of companies which
includes the Surety or reinsurer holding such certificates of authority as acceptable sureties and
reinsurers on federal bonds published in the Federal Register by the United States Department of the
Treasury.
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IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument
on this the

day of

, 20

.

PRINCIPAL:
By:
Title:
Company:
Address:

SURETY:

Title:

Attorney-In-Fact

Company:
Address:

The name, address, and phone number of the Resident Agent of Surety is:

PERFORMANCE BOND PAGE 2
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PAYMENT BOND
STATE OF TEXAS
DALLAS COUNTY

§
§
§

KNOW ALL MEN BY THESE PRESENTS:

THAT
of the City of
,
County,
State of Texas, and
(as “Principal”), and
(as
“Surety”), authorized under the laws of the State of Texas to act as a surety on bonds for principals, are held
and firmly bound unto the City of Lancaster, Texas (the “City”) in the penal sum of $
(not less than 100% of the approximate total amount of the contract as evidenced in the proposal) for the
payment whereof, the said Principal and Surety bind themselves, and their heirs, administrators, executors,
successors and assigns, jointly and severally, by these presents:
WHEREAS, the Principal has entered into a certain written contract with the City of Lancaster,
Texas, dated the
day of
, 20
, to which said contract is hereby referred
to and made a part hereof and as fully and to the same extent as if copied at length herein.
NOW, THEREFORE, the Principal and Surety, jointly and severally, bind themselves, their heirs,
executors, administrators, successors, and assigns to the Owner to pay for all labor and materials of any
kind or nature furnished to and for the Project which constitutes the subject of the Contract made a part
hereof by any and all persons, entities or companies who have a direct contractual relationship with
Principal. The condition of this obligation is such that the Bond guarantees the full and proper protection of
and payment to all claimants supplying labor, material and services in the prosecution of the work provided
for in said Contract and is for the use and benefit of each claimant, and that should the Principal faithfully
perform said Contract, promptly make payment for all sums due for said labor, materials and equipment, and
indemnify, defend and hold harmless the City from and against any and all claims, demands, liens, causes of
action and suits by any person, entity or company furnishing labor, materials or equipment to or for the
Project, then this obligation shall be null and void; otherwise, to remain in full force and effect.
PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Chapter 2253 of
the Texas Government Code, as amended, and all liabilities on this Bond shall be determined in accordance
with the provisions of said Code and Chapter and each and every law, charter, rule or regulation that this
Bond may be subject, to the same extend as if it were fully copied at length herein.
Surety, for value received, stipulates and agrees that this Bond and the penal sum herein shall
automatically be increased by the amount of any change order or supplemental agreement which increases
the contract price with or without notice to the Surety and that no change, extension of time, alteration, or
addition to the terms of the contract, or to the work performed thereunder, or the plans, specifications, or
drawings accompanying the same shall in any way affect its obligation on this Bond, and it does hereby
waive notice of any such change, extension of time, alteration, or addition to the terms of the contract or to
the work to be performed thereunder.
Surety acknowledges and represents that it is duly authorized to do business in the State of Texas,
that it is authorized and admitted to write surety bonds in the State of Texas, and that its obligations under
this Bond are intended to be in all respects in full and complete compliance with every law, charter, rule or
regulation that this Bond may be subject to. If the Surety’s obligation under this Bond is in an amount in
excess of ten percent (10%) of Surety’s capital and surplus, Surety shall immediately upon the effective date
of this Bond furnish written certification to City that the Surety has reinsured the portion of risk that exceeds
ten percent (10%) of the Surety’s capital and surplus with one or more reinsurers who are duly authorized,
accredited or trusteed to do business in the State of Texas. In addition to the foregoing, If this Bond is in an
amount in excess of $100,000, the Surety also warrants and represents that it holds a certificate from the
United States Secretary of the Treasury to qualify as a surety on obligations permitted or required under
federal law or that it has obtained reinsurance for any liability in excess of $100,000 from a reinsurer that is
authorized and admitted as a reinsurer in the State of Texas and is the holder of a certificate of authority
from the United States Secretary of the Treasury to qualify as a surety or reinsurer on obligations permitted
or required under federal law. In such event, the Surety shall also furnish to the City immediately upon the
effective date of this Bond a list of companies which includes the Surety or reinsurer holding such certificates
of authority as acceptable sureties and reinsurers on federal bonds published in the Federal Register by the
United States Department of the Treasury.
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IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument on this the
day of

, 20

.

PRINCIPAL:

By:
Title:
Company:
Address

SURETY:

Title:

Attorney-In-Fact

Company:
Address:

The name, address, and phone number of the Resident Agent of Surety is:

PAYMENT BOND PAGE 2
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MAINTENANCE BOND
STATE OF TEXAS
DALLAS COUNTY

§
§
§

KNOW ALL MEN BY THESE PRESENTS:

THAT
of the City of
,
County, State of Texas,
and
(as Principal), and
(as “Surety”), authorized
under the laws of the State of Texas to act as a surety on bonds for principals, are held and firmly bound
unto the City of Lancaster, Texas (the "City") in the penal sum of $
(not less than 100% of the
approximate total amount of the contract as evidenced in the proposal) for the payment whereof, the said
Principal and Surety bind themselves, and their heirs, administrators, executors, successors and assigns,
jointly and severally, by these presents:
WHEREAS, the Principal has entered into a certain written contract with the City of Lancaster,
Texas, dated the
day of
, 20
, to which said contract is hereby referred to and made a
part hereof and as fully and to the same extent as if copied at length herein.
NOW, THEREFORE, the Principal in said Contract and herein, binds itself to use first class materials
and workmanship and of such kind and quality that for a period of one (1) year from the completion and final
acceptance of the improvements by the City, the said improvements shall require no repairs, the necessity
for which shall be occasioned by defects in workmanship or materials and during the period of two (2) years
following the date of the final acceptance of the work by the City, the Contractor binds itself to repair or
reconstruct the said improvements in whole or in part at any time within said period and that it will, upon
receiving notice, repair or reconstruct said improvements from the date of such notice as the City shall
determine to be necessary. If said Contractor does not repair or reconstruct the improvements within the time
period designated then the City shall be entitled to have said repairs made and charge said Contractor
and/or Surety the cost of same under the terms of this Maintenance Bond.
NOW, THEREFORE, the condition of this obligation is such that the Surety guarantees: that the
Project against defective workmanship and materials during the maintenance period set forth herein; that
Contractor shall keep and perform its said work and keep the same in repair for the said maintenance period
of two (2) years, as provided; and, that Contractor holds harmless and indemnifies said City from any claim
or liability for personal injury or property damage caused by and occurring during the performance of said
maintenance and repair operation, then these presents shall be null and void and have no further effect, but
if default shall be made by said work or materials or Contractor, then these presents shall remain in full force
and effect, and the said City shall have and recover from the said Contractor and Surety, jointly and
severally, their heirs, administrators, executors, successors and assigns, all damages, costs and expenses.
And in this regard, Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner.
PROVIDED, HOWEVER, that Surety acknowledges and represents that it is duly authorized to do
business in the State of Texas, that it is authorized and admitted to write surety bonds in the State of Texas,
and that its obligations under this Bond are intended to be in all respects in full and complete compliance
with every law, charter, rule or regulation that this Bond may be subject to. If the Surety’s obligation under
this Bond is in an amount in excess of ten percent (10%) of Surety’s capital and surplus, Surety shall
immediately upon the effective date of this Bond furnish written certification to City that the Surety has
reinsured the portion of risk that exceeds ten percent (10%) of the Surety’s capital and surplus with one or
more reinsurers who are duly authorized, accredited or trusteed to do business in the State of Texas. In
addition to the foregoing, If this Bond is in an amount in excess of $100,000, the Surety also warrants and
represents that it holds a certificate from the United States Secretary of the Treasury to qualify as a surety on
obligations permitted or required under federal law or that it has obtained reinsurance for any liability in
excess of $100,000 from a reinsurer that is authorized and admitted as a reinsurer in the State of Texas and
is the holder of a certificate of authority from the United States Secretary of the Treasury to qualify as a
surety or reinsurer on obligations permitted or required under federal law. In such event, the Surety shall also
furnish to the City immediately upon the effective date of this Bond a list of companies which includes the
Surety or reinsurer holding such certificates of authority as acceptable sureties and reinsurers on federal
bonds published in the Federal Register by the United States Department of the Treasury.
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IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument on
this the

day of

, 20

.

PRINCIPAL:
By:
Title:
Company:
Address:

SURETY:

Title:

Attorney-In-Fact

Company:
Address:

The name, address, and phone number of the Resident Agent of Surety is:

MAINTENANCE BOND PAGE 2
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STATE OF TEXAS

}
{CONTRACTOR'S AFFIDAVIT OF
{FINAL PAYMENT AND RELEASE

DALLAS COUNTY
BEFORE

}
ME,

the

undersigned

authority,

on

this

day

personally

appeared

__________________________________ ("Affiant"), who, after being by me duly sworn, deposes and says that he is
_______________________________

of

___________________________________________

a

(corporation)

(partnership) (trade name) of _______________________________ County, Texas, ("the CONTRACTOR"), which said
CONTRACTOR was awarded the contract by the City of Lancaster, Texas (the “City”), dated the _______________ day of
_______________________ for the construction of ___________________________________________________ ("the
Work"), for a total consideration of $ _____________________ to be paid to the said CONTRACTOR (the "Contract"),
and that Affiant has full power and authority to make this Affidavit.
THAT the City has approved the final estimate on said Work, and that the said CONTRACTOR has fully satisfied
and paid any and all claims that may be covered by Chapter 2253, Texas Government Code, as amended, and or any other
applicable statutes or charter provisions, and that all just bills for labor and materials have been paid and discharged by said
CONTRACTOR insofar as they pertain to the Work and Contract.
THAT in addition to any funds which may have been previously paid by the City, the CONTRACTOR hereby
accepts the amount of $ ____________________ as FULL AND FINAL PAYMENT under the aforementioned Contract,
and hereby waives and releases any right Affiant and/or the CONTRACTOR may have to pursue claims of any nature
against the City arising out of or in any manner connected with the performance of the Work and/or the Contract, including
but not limited to claims of third parties that supplied material and/or labor for the Work for or through the Contract
("Subcontractors"), as well as claims for delay, additional compensation, extra work beyond scope of the Contract, or for
recovery of liquidated damages which may have been withheld by the City. The CONTRACTOR shall defend, hold
harmless and indemnify the City from any and all such claims of such Subcontractors. The CONTRACTOR further releases
the City from any claim or liability arising from any act or neglect of the City related to or connected with the Contract.
This Affidavit is given pursuant to the final payment provisions of the Contract, and shall not be deemed to alter or modify
the terms and provisions of said Contract.
CONTRACTOR:
__________________________________
BY:_______________________________
(Affiant)
SUBSCRIBED AND SWORN TO BEFORE ME, this _______ day of _____________________, ________.
BY: __________________________________
Notary Public, ______________ County, Texas
My Commission Expires: _______________
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JOB NO. 14102

Section 01 11 00
SUMMARY OF WORK
Page 1 of 1

PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Contract Description.
1.03

SUMMARY OF THE WORK
A.

In general, the work of this Contract comprises general construction of the following:
1. Single story masonry veneer, conventional steel structure, approximately
12,485 sf
2. All site related work indicated.

1.04

CONTRACT DESCRIPTION

A. Construct work under a single lump sum contract.
B. Lancaster’s Standard Form of Agreement Between Owner and Contractor with modifications shall
be utilized for Contract.
C. ADA, TAS, and ANSI accessibility standards, notes, details, and memorandums or updates, are
included by reference and shall be understood to be a part of the contract documents for bidding
and construction. In case of discrepancy, the most stringent shall be bid upon and contractor
shall request clarification during construction prior to beginning the work.
1.06

CONTRACTOR USE OF SITE

A. Limit Use of Site to Allow:

1.07

1.

Confine operations at the site to the areas indicated in the Documents.

2.

Contractor shall erect fence to separate new construction area from adjacent parcels.

3.

Contractor shall maintain Owner’s access and power to the fuel island daily throughout the
duration of construction.

WORK BY OWNER

A. The Contractor shall permit the Owner to jointly occupy the site and new facility to construct
portions of the work as may be determined during construction, whether or not indicated in the
documents. Work may include but not be limited to access control, or security cabling or similar
work. Owner shall obey all contractor safety rules and coordinate work with the contractor.

END OF SECTION
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JOB NO. 14102

Section 01 11 13
ADMINISTRATIVE PROVISIONS
Page 1 of 7

PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Administrative Provisions
B. Contract Method.
C. Signed drawings and specifications.
D. Watertight-Weathertight.
1.03

ADMINISTRATIVE PROVISIONS

A. References to “Contractor” throughout the Documents are intended to include the General
Contractor.
B. Occupancy Prior to Completion:
It is the general intent of the Owner to accept the project in its entirety however, the owner shall have
the right to occupy the building that is substantially completed on or after the specified completion
date (even though the Contractor may not have completed the entire project). Such occupancy by
the owner will not release the Contractor or his bonding agency from any warranties or guarantees
and final completion of work in accordance with the Contract Documents.
C. Contractor Use of Premises:
The Contractor shall limit the storage of materials and equipment to the areas approved by the
Owner.
At no time during the work under the Contract shall the Contractor place, or cause to be placed, any
material or equipment, etc., at any location that would impede or impair traffic, or security.
The Contractor shall cooperate with the Owner and the Architect to the fullest extent in providing
traffic control during course of construction.
The Contractor shall send proper notices, make all necessary arrangements, and perform all
services required in the care and maintenance of all public utilities. The Contractor shall, during the
construction period and until final acceptance of the work as a whole by the Owner, assume all
responsibility concerning the same for which the Owner may be liable.
D. Disposition of Utilities:
Observe rules and regulations governing the respective utilities in executing all work under this
heading.
Adequately protect active utilities from damage, and remove or relocate only as indicated or
specified.
Remove, plug or cap inactive and abandoned utilities encountered during the work. If there are no
specific requirements, plug or cap such utility lines at least 3 feet outside of new building walls or as
required by local regulations.
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JOB NO. 14102

Section 01 11 13
ADMINISTRATIVE PROVISIONS
Page 2 of 7

E. Project Management:
Project and Contract management related processes shall be submitted, tracked, responded, and
made available to the Owner, Architect, and Contractor. Contractor shall use the Architect furnished
contract management system, project web site, for meeting minutes, ASI’s, Field Reports, RFI’s,
Proposal Requests, Change Orders, Shop drawing submittals, Contractor’s Daily Reports, and
Application for Payment.
F. Reference Standards:
For products specified by association or trade standards, comply with requirements of the standard,
except when more rigid requirements are specified or are required by applicable codes.
The date of the standard is that in effect as of the date of the Contract Documents, except when a
specific date is specified.
1.04

CONTRACT METHOD

A. Construct work under a single lump sum contract.
B. Lancaster’s Standard Form of Agreement Between Owner and with modifications shall be utilized
for Contract.
C. Applications for Payment:
Submit three copies of each application under procedures of Section 01 33 00 on AIA G702 Application and Certificate for Payment.
Content and Format: That specified for Schedule of Values in Section 01 33 00.
1.05

SIGNED DRAWINGS AND SPECIFICATIONS
The Contractor shall provide and sign 2 complete sets of Drawings and Project Manuals (for Project
Manual, the Owner Contractor Agreement will be signed by the Contractor) as additional evidence
of his understanding of the work called for with such Amendments as specifically mentioned in the
Agreement. File both sets with the Owner for contract execution by the Owner. The Owner will
distribute executed documents. Contractor to keep one signed set at the job site at all times during
the progress of the work. The job site set shall be Contractor's copy.

1.06

WATERTIGHT-WEATHERTIGHT
Anything in the Contract Documents not withstanding, the Contractor accepts the responsibility of
constructing a watertight and weathertight project.

1.07

CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS
Before performing any portion of the Work, the Contractor shall investigate the physical aspects of
the Project Site and verify all dimensions and elevations, existing improvements, surface and
subsurface soil conditions, drainage of both surface and subsurface, soil plasticity, and general
suitability of conditions at the Project Site.
In the event of conflicts, explanatory notes in the Drawings take precedence over graphic indications,
large scale drawings and details take precedence over smaller scale drawings, and figured
dimensions take precedence over scaled dimensions. The Contractor shall verify all dimensions by
measurements of conditions and of Work in place.
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JOB NO. 14102

Section 01 11 13
ADMINISTRATIVE PROVISIONS
Page 3 of 7

The inter-relation of the Project Manual, the Drawings and the schedules are as follows: The Project
Manual determines the quality, nature and setting of the materials; the Drawings establish the
quantities, dimensions and details; and the schedules give the location.
Should the drawings disagree in themselves, or with the Project Manual or with one another, or if
proprietary information disagrees with performance requirements in either the Drawings or the
Project Manual, the better quality or greater quantity of the Work or materials shall be estimated
upon, included in the bid, and unless otherwise ordered by the Architect in writing, shall be
performed or furnished. Should discrepancies or doubt occur, do not proceed with the Work without
clarification from the Architect. Contractor shall request clarification in sufficient time to avoid delays
and increases in the contract sum.
1.08

TIME
Contractor shall not request additional time to complete the project because of delay occurring on
Saturdays, Sundays or holidays. Although Sundays and holidays are included as calendar days in
calculating contract time, no work will be permitted on Sundays or Holidays.
The Time estimated by the Contractor for completion of the entire work ready for use shall include
the number of calendar days, for anticipated delays due to normal weather conditions. No time
extension for delays due to weather will be allowed until and unless such delays exceed the time
included for normal weather delays on a monthly basis. In case of claims for extension of time
because of abnormal inclement weather, such extension of time shall be granted only when the
contractor proves in a manner acceptable to the Architect, that such abnormal inclement weather
prevented the execution of major items of work on normal working days for that month and affected
the critical path for completion. A weather table reflecting the meteorological data from the local area
is provided herein and will be used to determine contract time extensions due to abnormally
inclement weather. For the purpose of this contract, “abnormal inclement weather” will be
interpreted as the number of days in excess of the normal on which rainfall exceeds 0.01 inch or
snow/ice pellets exceed 1.0 inch or unless the Architect / Owner agree and approve a request for
“mud day” following a significant rain event. Extension of time to complete the project will be based
on actual working days. No extension of time will be allowed for extreme temperatures unless the
installation of a material is specified to be installed within tolerance. All requests for extensions must
be submitted monthly for the previous month's work and accompany the scheduled Pay Application.
Any days not requested in this manner will not be considered.
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JOB NO. 14102

Section 01 11 13
ADMINISTRATIVE PROVISIONS
Page 4 of 7

WEATHER TABLE
AVERAGE DAYS
RAIN (1)

MONTH

INCHES
RAINFALL (2)

SNOW / ICE
PELLETS (3)

JANUARY

7

1.80

1

FEBRUARY`

7

2.36

*

MARCH

7

2.54

0

APRIL

9

4.30

0

MAY

8

4.47

0

JUNE

6

3.05

0

JULY

5

1.84

0

AUGUST

5

2.26

0

SEPTEMBER

7

3.15

0

OCTOBER

6

2.68

0

NOVEMBER

6

2.03

0

DECEMBER

7

1.82

*

80

32.30

1

ANNUALLY

(1) Average normal number of days rainfall:

0.01” or more

(2) Average normal precipitation
(3) 1.0 inch or more
*
1.09

Less than one-half inch

SUBSTANTIAL COMPLETION
The Work will not be considered suitable for Substantial Completion review until all project systems
included in the work are complete, tested, and operational as designed and scheduled, all
designated or required governmental inspections and certifications including certificate of occupancy,
have been made and posted, designated instruction of Owner's personnel in the operation of
systems has been completed, and all final finishes within the Contract documents are in place. In
general, the only remaining work shall be minor in nature, so that the Owner could occupy the
building on that date and the completion of the Work by the Contractor would not interfere or hamper
the Owner's normal business operations. As a further condition of Substantial completion
acceptance, the Contractor shall certify that all remaining Work, the same being solely of a
"punchlist" nature, will be completed within thirty (30) consecutive calendar days following the Date of
Substantial completion. Notwithstanding the foregoing, the Owner may refuse to make payment on
any Certificate of Substantial completion or any Certificate of Payment (including, without limitation,
the final Certificate of Payment) for any default of the Contractor. The Owner shall not be deemed in
default by reason of withholding payment while any of such defaults remain uncured.
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JOB NO. 14102

Section 01 11 13
ADMINISTRATIVE PROVISIONS
Page 5 of 7

The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written
acceptance of responsibilities assigned to them in such certificate. Upon such acceptance and consent of
surety, the Owner shall make such payment as to bring the total payment for the work completed to 95% of
the contract amount. Such payment shall be adjusted for work that is incomplete or not in accordance with
the requirements of the contract documents. No reduction in retainage will be considered until all remaining
items, no matter the size or complexity, are complete and Final Completion is achieved
1.10

FINAL COMPLETION AND FINAL PAYMENT
In addition to the items listed in the Agreement, the Contractor shall deliver the following items to the
Owner before final payment will be made:

1.11

1.

All warranties as required on specific products or portions of the Work.

2.

Project record documents specified in Specification Section 01 77 00.

3.

Operations and maintenance data specified in Specification Section 01 77 00.

4.

Spare parts, overages, and maintenance materials as outlined in Section 01 77 00 and
described in the various technical sections.

5.

Close-out submittals as specified in Section 01 77 00.

6.

Contractor certification and affidavit indicating that all punch list items are corrected and
complete.

SUPPLEMENTARY CONTRACTOR RULES AND GUIDELINES
The Owner requires that all Contractors' personnel while on the Owner's premises comply with all
Federal, State and Local ordinances and Standards. In an effort to assist in complying with these
and other applicable requirements, the following Contractor Rules and Guidelines must be
followed in addition to the requirements in Division 1.
Violations of the following rules are considered major infractions and violation of these rules will
subject Contractor's employees to immediate ejection from owner's property and will not serve as
cause for delay in the project.
1.

Possession of firearms on Owner's property.

2.

Possession of or under the influence of alcoholic beverages or illegal drugs on Owner's
property.

3.

Unwarranted and/or objectionable comments or gestures to the Owner's or other
personnel.

4.

Physical assault on another individual.

5.

Welding or using acetylene torches without proper safety measures.

6.

Gross misconduct (includes language, harassment, etc...)

7.

Willful destruction of the Owner's property.

8.

Conviction of criminal action.
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1.12

1.13

Section 01 11 13
ADMINISTRATIVE PROVISIONS
Page 6 of 7

9.

Theft of property.

10.

Possession of pornographic or other objectionable materials.

11.

Smoking in enclosed buildings, whether or not construction is complete.

SAFETY
1.

Contractor shall enforce the most recent requirements of Occupational Safety and Health
Act, at the Contractor's expense.

2.

Contractor shall erect barricades, safety signs and warning lights around excavations,
temporary structures and construction equipment, where such obstructions present a
hazard to pedestrians and automobile traffic.

3.

When the use or storage of explosive or hazardous materials or equipment is necessary
for the execution of the Work, the Contractor shall exercise the utmost care and shall
carry on such activities under the supervision of properly qualified personnel and shall
coordinate all such activity with the Owner.

4.

Contractor must assure that all moves are made in such a manner that floor loads for
buildings are not exceeded.

5.

Contractor shall, at the Owner's request, provide safety records, including worker's
Compensation insurance experience modification rate and the OSHA total recordable
injury rate.

6.

All equipment must meet applicable standards and be in good repair (i.e., ladders, power
equipment, hand tools, etc.). All guards and protective devices must be in place and
operating.

7.

Cable trays, ductwork and/or piping systems shall not be used for climbing, walking or
sitting nor support of other facilities or equipment.

8.

Violation of safe practices that are not corrected after ample notification will be grounds
for termination of the Contract.

9.

Contractor shall maintain a temporary construction fence around entire area of
construction to prevent unauthorized access for the purpose of safety and security
throughout the duration of construction. Contractor shall provide knox locks on fence as
required by Fire Department.

CONSTRUCTION PROGRESS DOCUMENTATION

A. Progress Photographs:
1. Photographically document site conditions prior to start of construction operations.
Include aerial photographs and Video recording. Submit to Architect and Owner.
2. Take weekly photographs throughout the entire project. All photographs shall be
provided for unrestricted use by Owner and Architect.
3. Submit minimum 20 photographs on CD with each application for payment.
Organize photographs by date and description. Include aerial photographs from
each direction, generally from the same view each month.
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SECURITY
1.

Contractor will arrange work in such a manner as to cause minimal interruption to traffic
and pedestrian flow.

2.

If it is necessary to close streets, driveways, or walkways, a closure plan must be
submitted in advance including times and re-routing plans for approval.

3.

Contractor will provide such barricades and other closures as designated by the Owner.
If left in place during darkness, provide, operate and maintain lights for the duration of the
closure.

4.

Where job site requirements necessitate removal or breaching of security barriers such
as construction or security fences, prior approval is required by Owner. The Contractor
will then comply with the directions to maintain controlled access to secure areas. In no
case will openings remain overnight or unattended in a breached condition.

CLEANLINESS
1.

The Contractor shall maintain the cleanliness of all areas affected by construction on this
project.

2.

Contractor shall clean up and clear obstructions in the work area. Cleanup will include the
safe storage of flammable liquids such as paint and paint thinners.

ENVIRONMENTAL
1.

All Work must be performed in accordance with all Federal, State and Local regulations
pertaining to the protection of the environment.

2.

Contractor and Subcontractors shall take all precautions necessary to prevent damage to
the environment during the Work.

3.

Contractor shall be held strictly responsible, both legally and financially, for all damage to
the environment caused by the Contractor or his Subcontractors during the execution of
this Contract

4.

Disposal of all chemical substances, by the contractor, including oils and chemical
containers, shall be in accordance with local, state and federal requirements.

5.

In no case shall a Contractor dispose of any chemical substance or hazardous waste by
pouring it on the ground, down a drain, in a sewer or storm sewer, or in a trash dumpster.

7.

All spills of chemical substances of hazardous or non-hazardous wastes shall be reported
immediately by the contractor to the Owner.

8.

Contractor shall recycle all construction waste on this project in an effort to divert as much
waste as possible from the Landfill.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to the work of this section.

1.02

REQUIREMENTS INCLUDED

A. Contingency allowance
B. Schedule of values.
C. Application for payment.
D. Change procedures.
1.03

RELATED SECTIONS

A. Section 01 11 00 – Summary of Work.
B. Section 01 23 00 – Alternates.
C. Section 01 60 00 – Material and Equipment: Product substitutions and options.
1.04

CONTINGENCY and TESTING ALLOWANCE

A. Include in the Contract, a contingency allowance stipulated sum of $40,000.00 for use upon Owner’s
instruction. Provide as line item on Schedule of Values.
B. Include in the Contract, a testing allowance stipulated sum of $20,000.00 for use upon Owner’s
instruction. Provide as line item on Schedule of Values.
C. Contractor’s costs for insurance, payroll, bonding, overhead and profit will not be permitted in
change orders authorizing expenditure of funds from this Contingency Allowance.
D. Funds will be drawn from the Contingency Allowance only after approval of Architect and
Owner.
E. At closeout of Contract, funds remaining in Contingency Allowance will be credited to Owner
by change order.
1.05

SCHEDULE OF VALUES

A. Submit Schedule of Values in duplicate within fifteen (15) working days after Notice of Award
of Contract.
B. Submit a schedule on AIA Form G703 – Application and Certificate for Payment Continuation Sheet.
C. Format: Utilize the Table of Contents of this Project Manual. Identify each line item with number and
title of the major specification section. Identify site mobilization, bonds, insurance, and General
Conditions. Include line item for allowances.
D. Include within each line item, a direct proportional amount of Contractor’s overhead and profit.
E. Revise schedule to list approved change orders with each Application for Payment.
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APPLICATIONS FOR PAYMENT

A. Submit three (3) copies of each application on AIA Form G702 – Application and Certificate for
Payment and AIA G703 – Continuation Sheet.
B. Content and Format: Utilize Schedule of Values for listing items in Application for Payment.
th

C. Payment Period: Monthly, due by the 30 of each month.
D. Include the following with the application:
1.
2.
3.
4.
5.
1.07

Partial release of liens.
Current and updated construction progress schedule.
Request for time extension for period of Pay Application if applicable.
Proof of current and updated record drawings.
Monthly progress photos

CHANGE PROCEDURES

A. The Architect will advise of minor changes in the work not involving an adjustment to contract sum or
contract time by issuing supplemental instructions.
B. The Architect may issue a Proposal Request which includes a detailed description of a proposed
change with supplementary or revised drawings and specifications, a change in contract time for
executing the change with a stipulation of any overtime work required and the period of time during
which the requested price will be considered valid. Contractor will prepare and submit an estimate
within fourteen (14) days.
C. The Contractor may propose changes by submitting a request for change to the Architect/Engineer,
describing the proposed change and its full effect on the work. Include a statement describing the
reason for the change, and the effect on the contract sum and contract time with full documentation
and a statement describing the effect on work by separate or other contractors.
D. Stipulated Sum/Change Order: Based on Proposal Request and Contractor’s fixed price quotation.
E. Construction Change Directive: Architect may issue a directive, on AIA Form G713 Construction
Change Directive signed by the Owner, instructing the Contractor to proceed with a change in the
work, for subsequent inclusion in a change order. Document will describe changes in the work, and
designate method of determining any change in contract sum or contract time. Promptly execute the
change.
F. Time and Material Change Order: Submit itemized account and supporting data after completion of
change, within time limits indicated in the Conditions of the contract. Architect will determine the
change allowable in contract sum and contract time as provided in the contract documents.
G. Maintain detailed records of work done on Time and Material basis. Provide full information required
to evaluate proposed changes, and to substantiate costs for changes in the work.
H. Change Order Forms: AIA G701 Change Order.
I.

Execution of Change Orders: Architect will issue change orders for signatures of parties as provided
in the Conditions of the contract.
PARTS 2 & 3 – PRODUCTS and EXECUTION (RESPECTIVELY) NOT USED
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Identification and description of alternate work.
B. Submission procedures.
C. Documentation of changes to contract sum and time.
1.03

RELATED WORK

A. Document 00 22 00 – AIA Document A701 – Instructions to Bidders.
B. Documents 00 41 00 – Proposal Form.
C. Document 00 52 00 – AIA Document A101 Owner-Contractor Agreement.
D. Section 01 20 00 – Contract Consideration.
E. Section 01 30 00 – Submittals.
F. Section 01 60 00 – Product Requirements.
1.04

DESCRIPTION OF REQUIREMENTS

A. Definition: An alternate is an amount proposed by bidders and stated on the bid form that will be
added to or deducted from the base bid amount if the Owner decides to accept a corresponding
change in either scope of work or in products, materials, equipment, systems or installation methods
described in the Contract Documents.
B. Submit alternatives identifying the effect on adjacent or related components.
C. Alternatives quoted on bid forms will be reviewed and accepted or rejected at the Owner’s option.
Accepted alternates will be identified in the Owner-Contractor Agreement.
D. Coordination: Coordinate related work and modify or adjust adjacent work as required to ensure that
work affected by each accepted alternate is complete and fully integrated into the project.
E. Notification: Immediately following award of Contract, prepare and distribute to each party involved,
notification of the status of each alternate. Indicate whether alternates have been accepted, rejected
or deferred for consideration at a later date. Include a complete description of negotiated
modifications to alternates, if any.
F. Schedule: A “Schedule of Alternates: is included under PART 3 – EXECUTION. Specification
sections referenced in the Project Manual contain requirements for materials and methods
necessary to achieve the work described under each alternate. Include as part of each alternate,
miscellaneous devices, appurtenances and similar items incidental to or required for a complete
installation whether or not mentioned as part of the alternate.
PART 2 – PRODUCTS (NOT USED)
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PART 3 – EXECUTION
3.01

SCHEDULE OF ALTERNATES

Alternate No. 1: Provide a Covered Vehicle Wash Canopy and separator: Provide, as an add
alternate a fully functional covered wash facility as described herein and indicated on the drawings,
including a pre-engineered steel structure (Re section 13 34 19 Metal Building System), utility services
and all necessary work for a complete and functional unit. Structure shall be a 30’ x 30’ x min 16’ clear
height. Include the following: a PEMB system and associated foundation design by an engineer registered
in the State of Texas, all required concrete including foundation and concrete pavement to match
adjacent, trench drain cover as indicated, 24 gauge metal roof to match the building, and 36” high
concrete base enclosure at the columns . Roof shall slope from east to west and have matching gutter
and downspout with concrete splash blocks. Provide 24 ga R-panel wall panels from roof to 7’ above
grade to reduce the amount of wind driven rain from entering drainage system. Include four (4) exterior
rated LED fixtures secured to structure, along with a weatherproof exterior rated duplex receptacle and
timer switch for complete and operable lighting system. Alternate shall include the sand oil separator
indicated and connection to the sanitary sewer pipe as well as all final weatherproof electrical connections
and a non freeze yard hydrant for the owner’s portable wash equipment.
Under Base Bid, if the alternate is not accepted, extend the sanitary sewer pipe and electrical conduit with
pull string to canopy, then extend up 3’, protect and cap then mark accordingly. Provide 8” hardstand flex
base material in this 30 x 30 area for future wash canopy and separator.
Alternate No. 2: Monument Sign: Provide masonry monument sign and building letters as indicated on
drawings including foundation and 2 ground mounted lights and all necessary conduit and wiring and
timers required for complete operation.
Alternate No. 3: Portable Lift: Provide one mobile lifting system by Automotive Resources, Inc. (ARI) –
hetra model HDML-8-4 (unit of 4 – 60,000 lb capacity) with 4 mobile support stands (15,000 lb capacity
each), ARI – hetra AB-60-20. Mobile lift system to include support column, lift carriage, support base,
motor, brake and drive, ball screw and nut, mechanical safety device, power box, lifting post controls,
operation, safety and emergency stop devices, power cable and interconnecting cables and capacity
equal to the model indicated herein.
Alternate No. 4: Vehicle Lifts: Furnish and install two vehicle lifts equal to SPO12RAiEH2, as indicated
on the drawings. Both single phase operation. Provide all necessary utilities for a complete and
operational item. Installation shall be by a factory trained and authorized installer. If this alternate is
accepted, conduit to lifts shall be provided under slab. Location shall coordinated with lift manufacturer.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Project coordination.
B. Field engineering.
C. Project Conditions.
D. Reference standards.
E. Schedule of Abbreviations.
F. Alteration project procedures.
1.03

RELATED SECTIONS

A. Section 01 73 29 – Cutting and Patching.
B. Section 01 52 00 – Construction Facilities and Temporary Controls.
C. Section 01 60 00 – Material and Equipment.
D. Section 01 77 00 – Project Closeout.
1.04

COORDINATION AND PROJECT CONDITIONS

A. Coordinate scheduling, submittals, and work of the various sections of the project manual to ensure
efficient and orderly sequence of installation of interdependent construction elements, with provisions
for accommodating items installed later.
B. Verify utility requirements and characteristics of operating equipment are compatible with building
utilities prior to submitting or ordering such equipment. Coordinate work of various sections having
interdependent responsibilities for installing, connecting to, and placing in service, such equipment.
C. Coordinate space requirements, supports, and installation of mechanical and electrical work that are
indicated diagrammatically on the drawings. Follow routing shown for pipes, ducts, and conduit, as
closely as practicable; place runs parallel with lines of building. Utilize spaces efficiently to maximize
accessibility for other installations, for maintenance, and for repairs.
D. In all finished areas, except as otherwise specifically indicated, conceal pipes, ducts, conduit, and
wiring within the construction. Coordinate locations of fixtures and outlets with finish elements.
E. Coordinate completion and clean-up of work of separate sections in preparation for Substantial
Completion and for portions of work designated for Owner’s partial occupancy.
F. After Owner occupancy of premises, coordinate access to site for correction of defective work and
work not in accordance with contract documents, to minimize disruption of Owner’s activities.
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FIELD ENGINEERING

A. Employ a land surveyor registered in the State of Texas and acceptable to the Architect and Owner.
B. The contractor shall locate and protect survey control and reference points.
C. Control datum for survey is that established by Owner provided survey.
D. Verify set-backs and easements; confirm drawing dimensions and elevations.
E. Provide field engineering services.
engineering survey practices.

Establish elevations, lines, and levels, utilizing recognized

F. Submit a copy of certificate signed by the land surveyor that the formboards, elevations and as-built
locations of the work are in conformance with the contract documents. Submit as required by City
inspectors but no later than Substantial Completion.
1.06

PROJECT CONDITIONS

A. Contractor’s License Law:
Contractor shall comply with, and require all subcontractors to comply with, State and City
contractor’s license laws and be duly registered and licensed thereunder.
B. Approved Applicators:
Where specific instructions in these specifications require that a particular product and/or material(s)
be installed and/or applied by an approved applicator of the manufacturer, it shall be the contractor’s
responsibility to ensure that any subcontractors used for such work be approved applicators.
Contractor shall provide written “proof” of same when requested by the Architect or Owner.
C. Safety Requirements:
These Construction Documents, and the joint and several phases of construction hereby
contemplated are to be governed, at all times, by applicable provisions of the federal laws, including
but not limited to, the latest amendments of the following:

1.07

1.

Williams-Steiger Occupational Safety & Health Act of 1970, Public Law, 91-596.

2.

Part 1910 – Occupational Safety and Health Standards, Chapter XVII of Title 29, Code of
Federal Regulations.

3.

Part 1518 – Safety and Health Regulations for Construction, Chapter XIII of Title 29, Code of
Federal Regulations.

REFERENCE STANDARDS

A. Various sections of specifications contain references to specific standards. Applicable portions of
standards listed that are not in conflict with specification requirements are hereby made a part of the
Contract Documents.
B. For products or workmanship specified by association, trade, or other consensus standard, except
when more rigid requirements are specified or are required by applicable codes.
C. Modifications and exceptions to standards shall be considered as amendments and unmodified
portions shall remain in effect.
D. In case of conflict between standards, or between specifications and standards, most stringent
requirement shall govern.
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E. Editions of standards shall be the latest edition at the time of contract award, including any
supplements or amendments thereto.
F. Maintain copies of standards at the project site during submittals, planning, and progress of the
specific work, until substantial completion.
G. Neither the contractual relationship, duties, and responsibilities of the parties in the contract nor
those of the Architect shall be altered by the contract documents by mention or inference otherwise
in any reference documents.
1.08

SCHEDULE OF ABBREVIATIONS

A. Reference standards are listed in various sections using abbreviations contained below.
B. The following schedule is partial; additional abbreviations and standards may appear in various
sections and all abbreviations and standards may not appear.
AA
AASHO

Aluminum Association
American Association of State Highway &
Transportation Officials
ACI
American Concrete Institute
ADA
Americans with Disabilities Act
AIA
American Institute of Architects
AISC
American Institute of Steel Construction
AISI
American Iron and Steel Institute
AITC
American Institute of Timber Construction
ANSI
American National Standards Institute
APA
American Plywood Association
APA
Architectural Precast Association
ASHRAE American Society of Heating, Refrigeration
& Air Conditioning Engineers
ASTM
American Society for Testing & Materials
AWS
AWPA
AAMA
AWI
BIA
BHMA
CPSC
CRA
CRSI
CTI
CLFMA
FM
FS
FGMA

American Welding Society
American Wood Preservers Association
Architectural Aluminum Mfg. Association
Architectural Woodwork Institute
Brick Institute of America
Builders Hardware Manufacturers Assoc.
Consumer Product Safety Commission
California Redwood Association
Concrete Reinforcing Steel Institute
Ceramic Tile Institute
Chain Link Fence Mfg. Association
Factory Mutual System
Federal Specification
Flat Glass Marketing Association

HPMA
MIL
NAAMM

Hardwood Plywood Mfg. Association
Military Specification
National Association of Architectural
Metal Manufacturers
NCMA
National Concrete Masonry Association
NEMA
National Electrical Mfg. Association
NFPA
National Fire Protection Association
NPCA
National Precast Concrete Association
NRMCA National Ready-Mix Cement Association
NRCA
National Roofing Contractors Association
OSHA
Occupational Safety & Health Act
PCA
Portland Cement Association
PCI
Precast Concrete Institute
PS
U.S. Product Standard
SMACNA Sheet Metal & Air Conditioning
Contractors National Association
SFPA
SPIB
SDI
SJI
SSPC
TAS
TCA
THD
UL
WCLIB
WWPA

Southern Forest Products Association
Southern Pine Inspection Bureau
Steel Deck Institute
Steel Joist Institute
Steel Structures Painting Council
Texas Accessibility Standards
Tile Council of America
Texas Highway Department
Underwriters Laboratories
West Coast Lumber Inspection Bureau
Western Wood Products Association
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C. GENERAL SPECIFICATION ABBREVIATIONS
Cubic Foot
Degree
Diameter
Feet or Foot
Inch
Inside Diameter
Miles Per Hour
Millimeter
Ounce
Outside Diameter
Pound
Pounds per cubic Foot
Pounds per Square Foot
Pounds per Square Inch
Square Foot
Square Inch

cu. ft.
deg.
dia.
ft.
in.
i.d.
mph
mm
oz.
o.d.
lb.
pcf
psf
psi
sq. ft.
sq. in.

D. GENERAL CONTRACT DRAWINGS ABBREVIATIONS
BD.
BITUM.
B.L.
BET.
BLDG.
BLK.
BLKG.
BM.
BOT.
BRG.
BSMT.
BUR

Board
Bituminous
Building Line
Between
Building
Block
Blocking
Beam
Bottom
Bearing
Basement
Bulit-up Roofing

ADJ.
ADJT.
A.F.F.
AGGR.
AHU
AL.
ALT.
A.P.
APPROX.
ANOD.
ARCH.
ASPH.
AUTO.

And
Angle
At
Centerline
Diameter or Round
Pound or Number
Anchor Bolt
Access
Acoustical
Acoustical Tile
Air Conditioning
Area Drain
Americans Disability Act
Accessibility Guidelines
Adjacent
Adjustable
Above Finish Floor
Aggregate
Air Handling Unit
Aluminum
Alternate
Access Panel
Approximate
Anodized
Architectural or Architect
Asphalt
Automatic

CAB.
C.B.
CEM.
C.I.F.
CPT.
CER.
C.I.
C.G.
C.J.
CLG.
CLG. HT.
CLKG.
CLO.
CLR.

Cabinet
Catch Basin
Cement
Cut in Field
Carpet(ed)
Ceramic
Cast Iron
Corner Guard
Control Joint
Ceiling
Ceiling Height
Caulking
Closet
Clear(ance)

C.O.
COL.
CMU
COMP.
CONC.
CONN.
CONST. JT.

Cased Opening
Column
Concrete Masonry Units
Compressible
Concrete
Connection
Construction Joint

F.A.
F.A.I.
F.B.
F.D.
FDN.
F.E.
F.E.C.

Fire Alarm
Fresh Air Intake
Flat Bar
Floor Drain
Foundation
Fire Extinguisher
Fire Extinguisher Cabinet

&
L
@
C
∅
#
A.B.
ACC.
ACOUS.
ACT.
A/C
A.D.
ADA
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CONSTR.
CONT.
CORR.
CTSK.
CNTR.
CTR.
C.W.

Construction
Continuous
Corridor
Countersunk
Counter
Center
Curtain Wall or Cold Water

D.
DBL.
DEPT.
D.F.
DET.
DIA.
DIAG.
DIF.
DIM.
DISP.
DN.
D.O.
DR.
DWR.
DS.
D.S.P.
DWGS.
DTL.

Deep or Depth
Double
Department
Drinking Fountain
Detail
Diameter
Diagonal
Diffuser
Dimension
Dispenser
Down
Door Opening
Door
Drawer
Downspout
Dry Standpipe
Drawings
Detail

E.
EA.
E.I.F.S.
E.J.
EL.
ELEC.
ELEV.
EMER.
ENCL.
E.P.
EQ.
EQPT.
E.W.
E.W.C.
EXH.
EXIST.
EXPO.
EXP.
EXT.

East
Each
Exterior Insulation Finish System
Expansion Joint
Elevation
Electrical
Elevator
Emergency
Enclosure
Electrical Panelboard
Equal
Equipment
Each Way
Electric Water Cooler
Exhaust
Existing
Exposed
Expansion
Exterior

I.D.
IN(“)
INCL.
INSUL.
INT.

Inside Diameter (Dim.)
Inch
Include (d), (ing)
Insulation
Interior

JAN.
JT.

Janitor
Joint

F.H.C.
F.H.S.
FIN.
FL.
FLASH.
FLUOR.
F.O.C
F.O.F.
F.O.S.
FP
FPRF.
F.P.S.C.
F.R.
F.S.
FT.
FTG.
FURR.
FUT.

Fire Hose Cabinet
Fire Hose Station
Finish
Floor(ing)
Flashing
Fluorescent
Face of Concrete
Face of Finish
Face of Studs
Fire Proofing
Fireproof
Fiire Proof Self Closing
Fire Resistant
Full Size
Foot or Feet
Footing
Furring
Future

G.
GA.
GALV.
G.B.
GL.
GL.BLOCK
GND.
GR.
GYP.
G.W.B.

Granite
Gauge
Galvanized
Grab Bar
Glass, Glazing
Glass Block
Ground
Grade, Grading
Gypsum
Gypsum Wall Board

H.
H.B.
HBD.
H.C.
HDR.
HDWD.
HDWE.
HGT.
H.M.
H.O.
HORIZ.
H.P.
HR.
HTG.
H.W.
H.V.A.C.
HYD.

High
Hose Bibb
Hardboard
Handicapped
Header
Hardwood
Hardware
Height
Hollow Metal
High Output
Horizontal
High Point
Hour
Heating
Hot Water
Heating/Ventilation/Air
Conditioning
Hydrant
Overall
Obscure
On Center
Outside Diameter (Dim.)
Office
Opening
Opposite

O.A.
OBS.
O.C.
O.D.
OFF.
OPNG.
OPP.
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KIT.
K.O.

Kitchen
Knock Out

LAB.
LAM.
LAD.
LAV.
L.H.
L.
LT.
LT. WT.
LIN.
LKR.
LVR.
L.P.

Laboratory
Laminate (d)
Ladder
Lavatory
Left Hand
Length
Light
Light Weight
Linear
Locker
Louver
Low Point

MAX.
M.C.
MAS.
MATL.
MED.
M.E.P.
MECH.
MEMB.
MET.
MEZZ.
MLD.
MFR.
MH.
MIN.
MIR.
MISC.
M.O.
MOV.
MPH
M.R.
MTD.
MUL.

Maximum
Medicine Cabinet
Masonory
Material
Medium
Mechanical/Electrical/Plumbing
Mechanical
Membrane
Metal
Mezzanine
Molding, Moulding
Manufacturer
Manhole
Minimum
Mirror
Miscellaneous
Masonry Opening
Movable
Miles Per Hour
Mop Receptor
Mounted
Mullion

N.
NAT.
N.I.C.
NO. OR #
NOM.
N.T.S.

North
Natural
Not In Contract
Number
Nominal
Not to Scale

S.
S.C.
SCHED.
S.D.
SECT.
S.F.
SHR.

South
Solid Core
Schedule
Storm Drain
Section
Square Feet
Shower

P.
P.B.D.
PERF.
PL.
P.L.
PLAM.
PLAS.
PLGL.
PLBM.
PLYWD.
PNL.
PRCST.
P.S.F.
P.S.I.
P.T.
PT.
PTD.
P.T.D.
P.T.D/R
PTN
P.T.R.
PVC.

Person
Particle Board
Perforate (d)
Plate
Property Line
Plastic Laminate
Plaster
Plate Glass
Plumbing
Plywood
Panel
Precast
Pounds Per Square Foot
Pounds Per Square Inch
Pressure Treated
Point
Paint(ed)
Paper Towel Dispenser
Combination Paper Towel
Dispenser and
Receptacle
Partition
Paper Towel Receptacle
Polyvinyl Chloride

Q.T.
Quarry Tile
R.
R.A.
RAD.
R.D.
RE.
RECP.
REF.
REFR.
REINF.
REQ’D.
RET.
REV.
RGTR.
R.H.
RESIL.
RM.
R.O.
RWD.
R.W.L.

Riser
Return Air
Radius
Roof Drain
Reference
Receptacle
Reference
Refrigerator
Reinforcing or Reinforced
Required
Return
Revision (s, ed)
Register
Right Hand
Resilient
Room
Rough Opening
Redwood
Rain Water Leader

UNF.
U.N.O.
UR.

Unfinished
Unless Noted Otherwise
Urinal

V.
VAR.
V.B.

Vinyl
Varnish
Vapor Barrier (Retarder)
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SHT.
SIM.
S.N.D.
S.N.R.
SPEC.
SPK.
SQ.
S.S.
STA.
STD
STL.
STOR.
STRUCT.
SUSP.
S.Y.
SYS.
SYM.

Sheet
Similar
Sanitary Napkin Dispenser
Sanitary Napkin Receptacle
Specification
Speaker
Square
Stainless Steel
Station
Standard
Steel
Storage
Structural
Suspended
Square Yard
System
Symmetrical

T.
TAS
T.B.
T.C.
TEL.
TEMP.
TER.
T&G
THK.
THRES.
T.O.B.
T.O.C.
TOL.
T.O.P.
T.O.S.
T.O.W.
T.P.
T.P.D.
T.S.
TV.
TX.
TYP.

Tread
Texas Accessibility Standards
Towel Bar
Top of Curb
Telephone
Tempered
Terrazzo
Tongue and Groove
Thick
Threshold
Top of Brick
Top of Curb
Tolerance
Top of Panel
Top of Steel (Slab)
Top of Wall
Top of Pavement
Toilet Paper Dispenser
Tube Steel
Television
Transformer
Typical

V.C.T.
VERT.
VEST.
V.I.F.
VNR.

Vinyl Composite Tile
Vertical
Vestibule
Verify In Field
Veneer

W.
W/
W.C.
WD.
WDW.
W.GL.
W.M.
W/O
WP.
W.P.
WS.
WSCT.
WT.
W.T.W.
W.W.F.

West
With
Water Closet
Wood
Window
Wired Glass
Wire Mesh
Without
Waterproof
Worring Point
Weather Stripping
Wainscot
Weight
Wall to Wall
Welded Wire Fabric

(NOTE: The General Contractor shall be responsible for reporting any abbreviations on the drawings that are
not listed and not understood, to the Architect for clarification at least 7 days prior to bid openings. Additional
costs will not be allowed for clarification of abbreviations after bid opening as it will be assumed that the
Contractor understood the abbreviation at the time the bid was submitted.)
END OF SECTION
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Section 01 31 19
PROJECT MEETINGS
Page 1 of 3

PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Pre-construction meeting.
B. Site mobilization meeting.
C. Progress meetings.
D. Pre-installation meetings.
1.03

RELATED REQUIREMENTS

A. Section 01 31 13 – Project Coordination.
B. Section 01 33 00 – Submittals: Shop drawings, product data and samples.
C. Section 01 43 00 – Quality Assurance.
D. Section 01 77 00 – Contract Closeout.
E. Individual Specifications sections: Pre-installation conferences.
1.04

PRECONSTRUCTION MEETINGS

A. The Architect and Owner will schedule a pre-construction meeting within 10 days after Notice of
Award of Contract.
B. Architect and Owner will administer the pre-construction meeting.
C. Attendance required: Owner, Architect, and Contractor.
D. Agenda :
1.
2.
3.
4.
5.
6.

7.
8.
9.
10.

Review of executed bonds.
Submission of insurance certificates.
Distribution of Contract Documents.
Submission of schedule of values and progress schedule.
Designation of personnel representing the parties in Contract and the Architect.
Procedures and processing of requests for information, field decisions, submittals Architects
Supplemental Instructions, applications for payments, proposal requests, changes orders,
and contract closeout procedures.
Scheduling.
Environmental procedures.
Construction facilities and temporary controls.
Notice to proceed.

E. Contractor shall record minutes and distribute copies to participants for their review and approval
within 3 days after meeting.
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SITE MOBILIZATION MEETING

A. The Architect will schedule a meeting at the project site prior to contractor occupancy.
B. Attendance Required:
major Subcontractors.

Owner, Architect/Engineer, Contractor, Contractor’s Superintendent, and

C. Agenda:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Use of premises by Owner and Contractor.
Owner’s requirements and partial occupancy.
Construction facilities and controls.
Temporary utilities provided by Owner.
Survey and building layout.
Security and housekeeping procedures.
Schedules.
Application for payment procedures.
Procedures for testing.
Procedures for maintaining record documents.
Requirements for start-up of equipment.
Inspection and acceptance of equipment put into service during construction period.

D. Contractor shall record minutes and distribute copies within days after meeting to participants and
those affected by decisions made.
1.06

PROGRESS MEETINGS

A. Contractor to schedule and administer meetings throughout the work at Bi monthly intervals.
Architect will determine if work progress necessitates meeting.
B. Make physical arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.
C. Attendance Required: Job superintendent, major subcontractors
Architect/Engineer as appropriate to agenda topics for each meeting.

and suppliers;

Owner/

D. Agenda:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Review minutes of previous meetings.
Review of work progress.
Field observations, problems, and decisions.
Identification of problems that impede planned progress.
Review of submittals schedule and status of submittals.
Review of off-site fabrication and delivery schedules.
Maintenance of progress schedule.
Corrective measures to regain projected schedules.
Planned progress during succeeding work period.
Coordination of projected progress.
Maintenance of quality and work standards.
Effect of proposed changes on progress schedule and coordination.
Review environmental procedures, waste management, and site management.
Other business relating to work.
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PRE-INSTALLATION MEETING

A. When required in individual specification on sections, convene a pre-installation meeting at the site
prior to commencing work of the section.
B. Require attendance of parties directly affecting, or affected by, work of the specific section.
C. Notify Architect/Engineer four days in advance of meeting date.
D. Prepare agenda and preside at meeting:
1.
2.

Review conditions of installation, preparation and installation procedures.
Review coordination with related work.

E. Contractor shall record minutes and distribute copies to participants within 3 days after the meeting.

PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION (NOT USED)

END OF SECTION
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Section 01 33 00
SUBMITTALS
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Procedures.
B. Construction Progress Schedules.
C. Shop Drawings.
D. Product Data.
E. Miscellaneous Submittals.
1. Manufacturer's Instructions.
2. Manufacturer's Certificates.
F. Samples.
G. Field Samples.
H. Contractor's Review and Approval.
I.

Architects / Engineers Action.

J.

Architect's Review and Approval.

1.03

RELATED REQUIREMENTS

A. Section 01 11 13 – Administrative Provisions: Applications for Payment.
B. Section 01 60 00 – Product Requirements.
C. Section 01 77 00 – Contract Closeout: Closeout submittals.
1.04

PROCEDURES

A. All submittals and shop drawings to be submitted electronically through Architect’s web based
project management software.
B. Deliver any project samples to Architect at 707 West Vickery Blvd. Suite 101, Fort Worth, Texas
76104.
C. Submit initial progress schedules and schedule of values in duplicate within 15 working days
after date of Notice of Award of Contract. After review by the Owner and Architect, revise
and resubmit as required. Submit revised schedules with each Application for Payment,
reflecting changes since previous submittal.
D. Coordination: Coordinate the preparation and processing of submittals with the performance of the
Work. Coordinate each separate submittal with other submittals and related activities such as
testing, purchasing, fabrication, delivery and similar activities that require sequential activity.
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1.

Coordinate the submittal of different units of interrelated Work so that one submittal will not
be delayed by the Architect’s need to review a related submittal. The Architect/Engineer
reserves the right to withhold action on any submittal requiring coordination with other
submittals until related submittals are forthcoming.

2.

Prepare and transmit each submittal to the Architect/Engineer sufficiently in advance of the
scheduled performance of related Work and other applicable activities. Transmit different
kinds of submittals for the same unit of work so that processing will not be delayed by the
Architect/Engineers need to review submittals concurrently for coordination.

E. Review Time: Allow sufficient time so that the installation will not be delayed as a result of the time
required to properly process submittals, including time for re-submittal, if necessary. Advise the
Architect/Engineer on each submittal, as to whether processing time is critical to the progress of the
Work, and if the Work would be expedited if processing time could be shortened.
1.

Allow 14 calendar days for the Architect/Engineer's initial processing of each submittal.
Allow a longer time period where processing must be delayed for coordination with
subsequent submittals. The Architect/Engineer will advise the Contractor promptly when it
is determined that a submittal being processed must be delayed for coordination.

2.

Allow 14 calendar days for reprocessing each submittal.

3.

No extension of time will be authorized because of the Contractor's failure to transmit
submittals to the Architect/Engineer sufficiently in advance of the work.

F. After Architect/Engineer review of submittal, revise and resubmit as required, identifying changes
made since previous submittal.
G. Distribute copies of reviewed submittals to concerned persons. Instruct recipients to promptly report
any inability to comply with provisions.
H. Transmit each item electronically through Architect’s web based project management software.
Identify Project, Contractor, subcontractor, major supplier, identify pertinent Drawing sheet and detail
number, and Specification section number, as appropriate. Contractor shall identify deviations
from Contract documents. If deviations are not identified, Architects approval will be voided.
Provide space for Contractor and Architect/Engineer review stamps.
I.

1.05

Quorum Architects will make available, upon request, architectural CADD file documents for use by
contractors and/or sub-contractor as backgrounds for shop drawing and/or record set documentation
only, as referenced herein and in Section 01 77 00. Exchange of subject information in no way
relieves any party of responsibilities as defined under the Terms of Agreement. A $250 processing
fee will be charged for each request. For CADD file documents from other disciplines, contact
individual consultants for pricing.
CONSTRUCTION PROGRESS SCHEDULES

A. Within 15 working days, after Notice of Award of Contract, submit horizontal bar chart with
separate bar for each major trade or operation identifying first work day of each week.
1.

Show complete sequence of construction by activity, with dates for beginning and
completion of each element of construction.

2.

Identify each item by specification section number.

3.

Identify work of separate stages and other logically grouped activities.
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4.

Provide sub-schedules for each stage of work identified in Section 01 11 00.

5.

Provide sub-schedules to define critical portions of the entire schedule.

6.

Include conferences and meetings in schedule.

7.

Show accumulated percentage of completion of each item, and total percentage of work
completed, as of the first day of each month.

8.

Provide separate schedule of submittal dates for shop drawings, product data, and samples,
including Owner-furnished products and items identified under Allowances, and dates
reviewed submittal will be required from Architect. Indicate decision dates for selection of
finishes.

9.

Indicate delivery dates for Owner-furnished products.

10.

Coordinate content with schedule of values.

B. REVISIONS TO SCHEDULES
1.

Indicate progress of each activity to date of submittal, and projected completion date of each
activity.

2.

Identify activities modified since previous submittal, major changes in scope, and other
identifiable changes.

3.

Provide narrative report to define problem areas, anticipated delays, and impact on
Schedule. Report corrective action taken, or proposed, and its effect including the effect of
changes on schedules of separate contractors.

C. Show complete sequence of construction by activity, identifying work of separate stages and other
logically grouped activities. Show projected percentage of completion for each item of Work as of
time of each Application for Progress Payment.
D. Show submittal dates required for shop drawings, product data, and samples, and product delivery
dates.
1.06

SHOP DRAWINGS

A. For Work under all Divisions:
1. Submit electronically through Architect’s web based project management software.
Submittals will be electronically reviewed and returned.
1.07

PRODUCT DATA

A. Mark each copy to identify applicable products, models, options, and other data; supplement
manufacturers' standard data to provide information unique to the Work.
1.08

MISCELLANEOUS SUBMITTALS

A. Manufacturer's Instructions: When required by individual specification sections, submit copies of
manufacturer's instructions for delivery, storage, assembly installation, start-up, adjusting, and
finished, in quantities specified for product data.
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B. Manufacturer's Certificates: When required by individual specification sections, submit electronic
copies of manufacturer's certificates stating products meet or exceed specified requirements.
1.09

SAMPLES

A. Submit full range of manufacturers' standard colors, textures, and patterns for Architect's selection.
Submit samples for selection of finishes within 45 days after date of Notice to Proceed.
B. Submit samples to illustrate functional characteristics of the product, with integral parts and
attachment devices. Coordinate submittal of different categories for interfacing work.
C. Include identification on each sample, giving full information.
D. Submit the number specified in respective Specification section; one will be retained by Architect.
1.10

FIELD SAMPLES
Provide mock-up at Project as required by individual Specifications section. Install sample complete
and finished.

1.11

CONTRACTORS REVIEW AND APPROVAL

A. Contractor's stamp of approval on each Shop Drawing, Product Data or Sample shall constitute a
representation to Owner and Architect/Engineer that Contractor has either determined and verified
all quantities, dimensions, field construction criteria, materials, catalog numbers, and similar data or
assumes full responsibility for doing so, and that Contractor has reviewed or coordinated each Shop
Drawing or Sample with the requirements of the Work and the Contract Documents.
B. Submittals received by Architect without Contractor's stamp of approval will be returned to
the Contractor without Architect/Engineer's action.
C. Submittal received which obviously has not been reviewed but does have Contractor’s stamp of
approval, will be returned to the Contractor without Architect/Engineer’s action.
1.12

ARCHITECT/ENGINEER'S ACTION

A. The Architect/Engineer process will be to electronically review submittals with one of the following
actions listed below and transmit the reviewed submittals to the Contractor:
1.

"Rejected" indicates that data or shop drawings must be revised, new shop drawings and
data marked in this manner shall not be released for fabrication or construction.

2.

"Furnish as Corrected" indicates that the submittals approved subject to corrections noted.

3.

"Approved" indicates final action. No changes shall be made. If the Contractor requires a
change, he shall notify the Architect/Engineer in writing (electronically) that the submittal has
been withdrawn and shall submit the substitution set in accordance with the above
procedure. Approval of the Contractor's submittal does not constitute a complete check but
indicates only that design, general method of detailing is satisfactory. Approval does not
permit any deviation from the Contract requirements and does not relieve the Contractor of
the responsibility for errors in dimensions, details, sizes of members, etc., or the
coordinating installation and construction with actual conditions of the Work.

4.

"Revise and Resubmit" indicates that the submittal be revised and resubmitted for review.
Submittal marked in this manner shall not be released for fabrication or construction.
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Page 5 of 5
"Submit Specified Item(s)" indicates that there be no deviation from the Contract Documents
requirements. Resubmit specified item(s) for review. Submittal marked in this manner shall
not be released for fabrication or construction.

B. Architect/Engineer will take action on maximum of two submittals for each Shop Drawing, Product
Data or Sample of the same item. In the event a third submittal is required, Contractor shall bear
cost of processing by the Architect/Engineer. Cost shall be determined on the basis of the agreed
fees for additional services of the contract between the Architect and Client.
PART 2 – PRODUCTS (NOT USED)

PART 3 – EXECUTION (NOT USED)

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. General Quality Control.
B. Workmanship.
C. Manufacturer's Instructions.
D. Manufacturer's Certificates.
E. Manufacturer’s field services.
F. Mockups.
1.03

RELATED REQUIREMENTS

A. General conditions: Inspection and testing required by governing authorities.
B. Section 01 33 00 – Submittals.
C. Section 01 45 29 – Testing Laboratory Services.
D. Section 01 60 00 – Product Requirements.
1.04

QUALITY CONTROL, GENERAL
Maintain quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

1.05

WORKMANSHIP

A. Comply with industry standards except when more restrictive tolerances specified requirements
indicate more rigid standards or more precise workmanship.
B. Perform work by persons qualified to produce workmanship of specified quality.
C. Secure products in place with positive anchorage devices designed and sized to withstand stresses,
vibration, and racking.
D. Monitor fabrication and installation tolerances control of products to produce acceptable work.
1.06

MANUFACTURERS' INSTRUCTIONS

A. Comply with instructions in full detail, including each step in sequence. Should instructions conflict
with Contract Documents, request clarification from Architect before proceeding.
B. Comply with Manufacturer's tolerances. Should conflicts with Contract Documents occur, request
clarification from Architect before proceeding.
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C. Adjust products to appropriate dimensions; position properly before securing products in place.
1.07

MANUFACTURERS' CERTIFICATES
When required by individual Specifications Section, submit manufacturer's certificate, in duplicate,
that products meet or exceed specified requirements.

1.08

MANUFACTURERS’ FIELD SERVICES.

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of surfaces
and installation, quality of workmanship, start-up of equipment, test, adjust and balance of equipment
as applicable, and to initiate instructions when necessary.
B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers’ written instructions.
C. Refer to Section 01 33 00 – SUBMITTALS.
1.09

MOCKUPS

A. No later than 8 weeks following a notice to proceed, contractor shall erect a complete, full-scale
mockup of the wall assembly at Project site including masonry, flashing, back up, control joints,
sealants, Metal wall panels, and window assembly. Additionally, when required by individual
Specifications Section, erect complete, full-scale mockup of assembly at Project site. Provide all
necessary support to prevent accidental overturn of assembly.
B. Tests will be performed under provisions identified in this section and identified in the respective
product specification sections.
C. Assemble and erect specified items with specified attachment and anchorage devices, flashings,
seals, and finishes.
D. Accepted mock-ups shall be a comparison standard for the remaining work.
D. Where mock-up has been accepted by Architect/Engineer and is specified in product specification
sections to be removed; remove mock-up and clear area when directed to do so.
PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION
3.01

EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent Work.
Beginning new Work means acceptance of existing conditions.
B. Verify that existing substrate is capable of structural support or attachment of new Work being
applied or attached.
C. Examine and verify specific conditions described in individual specification sections.
D. Verify that utility services are available, of the correct characteristics, and in the correct locations.
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PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying any new material or substance in contact or bond.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

GENERAL REQUIREMENTS

A. An Independent Testing Agency selected from the list below or as approved by the Owner and
Architect shall perform the inspection and laboratory services for all testing specified herein. Preapproved firms include:
a. Mas-Tek
b. CMJ
c. Fugro
d. Alpha Testing
e. Alliance
B. The Contractor will execute a contract with the selected agencies on the basis of requirements in this
Section of Specifications.
C. In the event certain materials or installation of materials in construction do not measure up to
required standards or specifications, the defective materials or work shall be removed and replaced
at Contractor's expense including all subsequent testing of materials in question.
D. Testing Agencies shall perform required inspections and tests in accord with Building Code, Local
Authorities, State Regulations and the specifications of ASTM and other respective technical
societies.
E. The purpose of the testing by the Owner's Testing Laboratory is to verify conformance of materials
and construction with the projects Contract Documents and do not relieve the Contractor from the
responsibility of providing his own quality control of inspection and testing.
1.03

WORK INCLUDED

A. Inspecting and testing soil work in connection with building excavation and fill including subgrades
below pavement and slabs and compacted fill and backfill.
B. Inspection to establish bearing strata of foundation piers.
C. Inspection and testing of materials and installation of materials of cast-in-place reinforced concrete,
as specified.
D. Inspection of structural steel installation.
E. Inspection and testing of structural steel and metal building components.
F. Inspection and observation of roofing material application and water stops.
G. Other specific tests and inspections required in specific individual or sections of the Documents.
1.04

QUALITY CONTROL (ACI 301 1.6) Additional requirements are as follows:

A. Laboratory will meet requirements of ASTM C 1077.
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B. Laboratory will have been inspected by an independent agency such as Cement and Concrete
Reference Laboratory CCRL or AASHTO Material Reference Laboratory AMRL.
C. Laboratory will meet “Recommended Requirements for Independent Laboratory Qualification,”
published by American Council of Independent Laboratories.
D. Laboratory will be authorized to operate in state in which Project is located.
E. An ACI Certified Concrete Laboratory Testing Technician – Grade II will be responsible for
concrete testing services.
F. An ACI Certified Concrete Construction Inspector will be responsible for concrete inspection
services.
G. An ACI Certified Concrete Field Testing Technician – Grade I will be responsible for field testing
services.
H. Technicians performing field tests will have available to them a copy of ACI SP-15. Field
Reference Manual: Specifications for Structural Concrete for Building with Selected ACI and
ASTM References.
I.

Weld Inspectors will be AWS Certified Welding Inspector per AWS QCI. Inspectors performing
nondestructive testing of welds other than visual will be NDT Level II Per American Society for
Nondestructive Testing Recommended Practice No. SNT-TC-1A.

J.

Laboratory will provide one (1) plant inspection of ready-mixed concrete plant at the beginning of
post-tension concrete placement (precast topping placement). Additional visits will be as directed
by Engineer. Observations will be in accordance with ACI 311.5R-02 1.3.2.

K. Employment of Laboratory will in no way relieve Contractor’s obligations to perform Work of
Contract.
1.05

LABORATORY RSPONSIBLITIES (ACI 301 1.6.4) Additional requirements are as follows:

A. Laboratory will cooperate with Engineer, Contractor, and Subcontractors in order to provide
qualified personnel upon due notice.
B. All testing will be performed in a timely manner to prevent installation (or to allow for removal) of
non-conforming material.
C. All tests will be reported in writing to Contractor, Subcontractor, Supplier, Installer, etc., Engineer,
and Owner. Written reports of test results will be delivered to above parties within 48 hours of
testing or by E-mail if immediately requested. Each report will include, as a minimum, following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Report number
Date issued
Project title and number
Name of Contractor and Subcontractor if applicable
Supplier
Testing Laboratory name, address, and telephone number
Name and signature of Laboratory Field Technician
Date and time of sampling or inspection
Record of temperature and weather conditions
Date of test
Identification of product and Specification Section
Location of sample or test in Project
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14.
15.
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Type of inspection or test
Results of tests and compliance with Contract Documents
Interpretation of test results when requested by Engineer

SUBMITTALS (CERTIFICATION)

A. Submit two copies to Architect and one copy to the Contractor, of certification of each inspection and
test required.
B. In each certificate state details of each inspection and test to indicate satisfactory compliance with
requirements of Drawings and Specifications or unsatisfactory condition or failure to comply with
requirements.
C. Include:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
1.07

Date issued.
Project title and number.
Name of inspector.
Date and time of sampling or inspection.
Identification of product and specifications section.
Location in the Project.
Type of inspection or test.
Date of test.
Results of tests.
Conformance with Contract Documents.
When requested by Architect / Engineer, provide interpretation of test results.

SPECIFIC TESTS, INSPECTIONS AND METHODS REQUIRED

A. Excavating, Backfilling and Compaction.
1.
2.
3.
4.
5.

6.
7.

8.

Determine suitability of all materials to be used as fills, backfills, and leveling beds.
Perform one optimum moisture-maximum density curve in accordance with ASTM D1557
for each type of soil proposed for use.
One field density test for each 2500 square feet or fraction thereof of each in-place fill
layer in accordance with either ASTM D 1556, D 2167, or D 2922.
Provide daily inspection and reports for compaction work.
Confirm adequacy of bearing conditions for the following:
Drilled Concrete Piers
Slab-on-Grade
Footings
Establish moisture-density relationship, ASTM D698, for each soil type.
Perform field in-place density tests, ASTM D2922 or D1556, as follows; min. three tests for
each lift or area:
a.
Building Subgrade: One test for each 2,500 sq. ft. or fraction thereof, per lift.
b.
Paving Subgrade: One test for each 5,000 sq. ft. or fraction thereof, per lift.
c.
Trench Backfill:
(1)
Establish level of compaction effort by frequent testing on initial lifts.
(2)
Make random tests of subsequent lifts of backfill. Frequency of random
tests shall be adequate to guarantee proper compaction and in no case
shall be less than a rate of one test per lift per 200 lineal feet of trench
backfilling.
Inspection and Testing of Lime Stabilized Subgrade: Continuous inspection of lime
stabilization procedures to determine type and amount of lime used, and depth of treatment.
One field in-place density test, ASTM D2922, for each 4,000 sq. ft. or fraction thereof of
stabilized subbase.
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Drilled Piers and Footings:
a.
Inspect foundation pier drilling at the beginning of the drilling to identify the bearing
strata and certify as to adequacy of material that supports piers by end bearing and
skin friction.
b.
Inspect excavations for footings to identify the bearing strata and certify as to
adequacy of material that supports the footing.
c.
Prepare log of pier depths.

B. Asphalt Paving.
1.

2.

3.

Asphalt Pavement Density
Sample per ASTM D 979.
Comparative density test per ASTM D 2950.
(Base line density to be Marshall density – ASTM D 1559)
Frequency: 1 test per 50 square yards, per mix, with minimum of one sample per day,
per mix.
Asphalt Pavement Stability, Flow, VMA, etc.
Sample per ASTM D 979
Marshall test per ASTM D 1559.
Frequency: 1 sample per day, per mix.
Asphalt Pavement Bituma Content
Sample per ASTM D 979.
ASTM D 4125.
Frequency: 1 sample per day, per mix.
Refer to State Highway Specifications for sampling and testing requirements.

C. Cast-In-Place Concrete (ACI 301 1.6.4 and ACI 311.5R-1.3, 2.4): Comply also with testing
requirements established in governing building codes. Additional requirements are specified as
follows:
1.

2.

3.
4.

Concrete Compression ASTM C 39
a.
Laboratory will have a compression machine capable of breaking 6” x 12”
cylinders 10,000 psi or be prepared to test 4” x 8” cylinders in accordance with
ASTM standards.
b.
Take a minimum of six cylinders for each 75 cubic yards, or fraction thereof, of
each mix design of concrete placed in any one day (8 cylinders for post-tensioned
concrete).
c.
Compression test sample size will be 6” x 12” cylinders except that 4” x 8”
cylinders may be used for silica fume concrete.
d.
Compression tests 1) Test 2 cylinders at 2 or 3 days for post-tensioned concrete
only. 2) Test 2 cylinders at 7 days. 3) Test 2 cylinders at 28 days. 4) Hold 2
cylinders in reserve for use as the Engineer directs.
e.
After 56 days, unless notified by the Engineer to the contrary, reserve cylinders
may be discarded without being tested for specimens meeting 28 day strength
requirements.
Slump Test
a.
Conduct one slump test per batch at the point of placement ASTM C 143.
1)
When water reducing admixtures or high range water reducing
admixtures are added at job site, test concrete slump prior to addition of
admixtures.
Ambient Air Temperature and Composite Concrete Sample Temperature.
a.
Record temperatures for each batch of concrete ASTM C 1064.
Unit Weight
a.
Conduct unit weight test ASTM C138.
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Water Content Testing
a.
Water content of freshly mixed concrete will be tested on a random basis during
placement in accordance with AASHTO TP 23, Proposed Standard Method of
Test for Water Content of Freshly Mixed Concrete Using Microwave Oven Drying.
Test shall be run each time test cylinders are molded or whenever directed by
Engineer.
Submit for record field test reports including following information ACI 311.5R1
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

7.

8.

9.

Project information as specified herein
Design mix number
Design strength
Cement content
Water content
Coarse aggregate lbs/yd
Fine aggregate lbs./yd
Admixtures
Truck number and/or ticket number
Drum rotation revolution
Cubic yards
W/C ratio
Batch time
Discharge start time
Empty time
Sample time
Slump
Air Content
Air temperature and concrete temperature
Location of placement and location of sample batch

Submit for record laboratory test results including following information in addition to
information cited under field tests.
Cylinder identification
Date tested, concrete age
Total load
Compressive strength
Type of fracture
Method of curing
Weight of cylinder
Submit for record concurrent graphs of laboratory test results including following
information:
Cylinder identification
Concrete strength
Air content
Other information agreed upon.
Test concrete drying shrinkage for each 50 cubic yards or fraction thereof, of each mix
design of concrete placed in any one day in accordance with ASTM C 157. Maximum
concrete shrinkage for specimens cast in field shall not exceed trial batch maximum
shrinkage requirement by more than 25 percent.

D. Concrete Reinforcement
1.

Prior to placing concrete verify the following:
a)
Reinforcement is shipped, handled, and stored as specified.
b)
Conventional steel is correctly placed, including proper number, location, cover,
supports, and splices.
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During concrete placement verify following:
a)
Forms are clean, free of cut bars, tie wire, saw dust, debris, etc. before concrete
placement.
b)
Inserts, sleeves, and blockouts for mechanical, electrical, and precast concrete
work are installed at proper location and sizes.
c)
Expansion joint blockouts at proper location and size.
d)
Concrete placement does not displace position of reinforcement or tendons and
pump lines are independently supported.
e)
Concrete placement does not displace position of reinforcement or tendons and
pump lines are independently supported.
f)
Concrete is properly consolidated, especially in areas of reinforcement
congestion and tendon anchorage to eliminate voids and honeycombing. Verify
vibrators are not laid on tendons and reinforcement.
g)
Water is not added to concrete trucks at job site without prior approval of
Engineer.
h)
Spraying of water directly on slab surface does not occur during fogging
operations.
i)
Concrete placement and finishing procedures are in compliance with Contract
Documents and as agreed during prepour meeting.
j)
Cold weather and hot weather concreting practices are followed as specified.
k)
Finishing and jointing procedures are followed as specified.
l)
Wet cure practices are followed as specified.
m)
Flood tests of concrete slabs and areas of inadequate drainage to be repaired by
Contractor.

E. Fabricated Hardware for Cast-In-Place or Precast Concrete
1.
2.

3.
4.

At start up of fabrication, review and verify welding procedures.
At mid schedule of production, randomly select and inspect 25 percent of pieces
fabricated. Visually inspect welds, provide magnetic particle examination if required. If
greater than or equal to two percent of welds are unacceptable, increase random
sampling frequencies to 50 percent. If greater than or equal to five percent are
unacceptable, inspect all pieces.
Last visit prior to shipping and installation review uninspected pieces per guidelines of mid
schedule visit.
Report will include:
Date of inspection
Description of pieces or procedure reviewed
Status (approval, rejection)
Remedial work required, date carried out, date of final passing inspection.
Any comment or observations regarding condition

F. Masonry Inspection
1.
2.
3.

4.

Sample and test mortar before and during construction in accordance with ASTM C 780.
Sample and test grout before and during construction in accordance with ASTM C 1019.
Provide inspection of masonry. One inspection per day during masonry work. Work
including following:
Mortar preparation and handling
Protection of masonry materials
Cold weather procedures
Conformity of masonry construction with Specifications
Provide inspection of grouted masonry One inspection per day during masonry work.
Work including following:
Alignment of cores, absence of foreign material and grout droppings.
Reinforcement position and spacing
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Vibration of grout
Conformity of grouting operations with the specifications

G. Structural Steel
1.
2.
3.
4.
5.

6.

7.

8.

All welds will be visually inspected. Twenty-five (25) percent at random will be measured.
Test 15 percent of all fillet welds at random by magnetic particle for final pass only.
Ultrasonically test 100 percent of all full-penetration welds.
Ultrasonically test 100 percent of partial penetration column splice welds.
Ultrasonically test for lamination in column flanges for rigid frame beam to column
moment connections. Such zones extend nine (9) inches on either side of the top beam
flange for full width of the column flange. Fabricator will mark out areas on column
flanges where field weld for top beam flange connection will be made. Test column
flange only at top beam flange location.
Inspect 10 percent of welded shear connectors by bending them 15 degrees in
accordance with AWS D1.1. If base welds is not full circumference of stud, bend stud
back 30 degrees away from missing portion of weld.
Monitor installation of bolts to determine that in bearing type connections, all piles of
connected material have been drawn together and that selected procedures is properly
used to tighten all bolts.
Slip critical bolts will be assured that specified procedure are followed to achieve pretensioned specified in Table 4, RCSC Specification for Structural Joints.

H. Waterproofing – Concrete Sealers
1.

2.

3.

I.

Obtain concrete sealer samples at point of application to concrete. Each sample will
consist of approximately two pints of material. Sampling will be random, but as a
minimum, will be taken as follows:
One sample for each 55 gallon drum.
One sample for every 5,000 square feet of slab surface sealed.
Timing of sampling will be at the Engineers discretion.
Measure total solids content for concrete sealer. Test results indicating solids content
less than Manufacturer’s certified solids content used in NCHRP 244 testing will be cause
for rejection of all Work corresponding to test sample.
Concrete sealer material will be “fingerprinted” using infrared spectra analysis. Sample
infrared spectra data not corresponding to NCHRP 244 infrared spectra data will be
cause for rejection of all Work corresponding to test sample.

Kennel Drains
1.

Contractor shall prior to substantial completion provide a digital file of a video recording at
each kennel drain to confirm that there are no obstructions from the kennels to the main
line outside of the building.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Electricity, Lighting.
B. Heat, Ventilation.
C. Water.
D. Sanitary Facilities.
E. Barriers.
F. Enclosures.
G. Protection of Installed Work.
H. Water Control.
I.

Cleaning During Construction.

J.

Noise and Dust Control.

K. Project Identification.
L. Field Offices and Sheds.
M. Fire Protection.
N. Interim Life Safety Measures.
O. Access Roads and Parking Areas.
1.03

RELATED REQUIREMENTS

A. Section 01 11 00 – Summary of Work.
B. Section 01 77 00 – Contract Closeout: Final Cleaning.
1.04

QUALITY CONTROL

A. Regulations:
1.

Comply with governing regulations for the installation and use of temporary construction
facilities, and operation of security and protection facilities, including health and safety
regulations.

2.

Comply with pollution, environmental protection, and conservation regulations for the use of
water and energy, and for the control of dust, air pollution, noise, trash and similar
nuisances.
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B. Contractor shall assign responsibilities for installation and maintenance of temporary facilities,
security and protection, and compliance with regulations.
C. Job Conditions:

1.05

1.

Scheduled Uses: Provide temporary construction facilities and temporary controls at the
time first needed to avoid delays in the performance of the work. Maintain, expand, and
modify as needed through the progress of work.

2.

Condition of Use: Operate, maintain, control, and protect temporary construction facilities
and temporary controls in a manner which will prevent over-loading, freezing, pollution,
contamination of water source, flooding, unsanitary conditions, hazardous exposure, fire,
disease, erosion of site, damage or deterioration of completed work, public nuisances, trash
and similar deleterious effects.

ELECTRICITY, LIGHTING

A. Provide service required for construction operations, with branch wiring and distribution boxes
located to allow service and lighting by means of construction-type power cords. Comply with
applicable codes.
B. Provide lighting for construction operations which shall be adequate to permit workmen to properly
perform their work. Comply with applicable codes.
C. Permanent lighting may be used during construction provided contractor assumes full responsibility
for the system. Maintain lighting and make routine repairs.
D. Installation shall be in accordance with temporary power requirements of National Electrical Code.
1.06

HEAT, VENTILATION

A. Provide as required to maintain specified conditions for construction operations, to protect materials
and finishes from damage due to temperature or humidity.
B. Prior to operation of permanent facilities for temporary purposes, verify that installation is approved
for operation, and that filters are in place.
C. Provide ventilation of enclosed areas to cure materials, to disperse humidity, and to prevent
accumulations of dust, fumes, vapors, or gases.
1.07

WATER

A. Provide service required for construction operations. Extend branch piping with outlets located so
that water is available by use of hoses.
B. Contractor shall make the necessary arrangements with the City and pay all charges for the
equipment, the installation and the cost of water consumed.
C. Permanent water system may be used as a source of water supply for construction purposes
provided Contractor assumes full responsibility for the maintenance of the system, and pays for the
cost of water consumed.
1.08

SANITARY FACILITIES
Provide and maintain required toilet facilities and enclosures for the use of all workers.

262

JOB NO. 14102

1.09

Section 01 52 00
CONSTRUCTION FACILITIES AND
TEMPORARY CONTROLS
Page 3 of 5

BARRIERS

A. Provide as required to prevent unauthorized entry to construction areas, to allow for Owner's use of
site and to protect existing facilities and adjacent properties from damage from construction
operations.
B. Provide minimum 6 foot high fence around construction site; equip with vehicular and pedestrian
gates with locks. Construction: Commercial grade chain link fence.
C. Provide barricades and covered walkways required by governing authorities for public rights-of-way
and for access to existing building by public and city personnel.
D. Provide protection for plants to remain.
E. Protect all vehicles and traffic from damage during construction including wind blown material and
paint.
1.10

ENCLOSURES
Provide temporary weather-tight closure of openings in exterior surfaces to provide acceptable
working conditions and protection for materials, to allow for temporary heating, and to prevent entry
of unauthorized persons. Provide doors with self-closing hardware and locks.

1.11

PROTECTION OF INSTALLED WORK

A. Protect installed work. All installed work that is damaged as decided by the Architect or Owner shall
be replaced at contractor’s cost.
B. Provide temporary protection for installed products. Control traffic in immediate area to minimize
damage.
C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. Protect
finished floors and stairs and other surfaces from traffic, dirt, damage and wear and movement of
heavy objects.
D. Prohibit traffic and storage on lawn and landscaped areas.
E. Provide and maintain pumping facilities, including power, for keeping the site, excavations and
structure free from accumulations of water at all times, whether from underground seepage, rainfall,
drainage or broken lines.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.
G. Provide security and facilities to protect work and existing facility and Owner's operations from
unauthorized entry, vandalism or theft.
H. Coordinate with Owner's security program.
1.12

WATER CONTROL
Grade site to drain. Maintain excavations free of water. Provide and operate pumping equipment.

1.13

CLEANING DURING CONSTRUCTION

A. Maintain areas free of waste materials and rubbish; periodically dispose of off-site.
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B. Maintain site in a clean and orderly condition.
C. Clean interior areas prior to start of finish work, maintain areas free of dust and other contaminants
during finishing operations.
1.14

NOISE AND DUST CONTROL
Exercise all possible care to control excessive noise and dust during the construction to keep these
problems to a minimum. Traffic or construction areas shall be sprinkled with water or chemicals as
required and in accordance with applicable county requirements.

1.15

PROJECT IDENTIFICATION

A. Provide 6 x 8 foot Project identification sign of wood frame and exterior grade plywood construction,
painted, with exhibit lettering by professional sign painter, to Architect's design and colors. List title of
Project, names of Owner, Architect, Consulting Engineers and Contractor. Include Owner and
Architect logos. Include architect’s rendering or elevation when available in jpg format
B. Erect on site at location established by Architect.
C. Allow no other signs to be displayed.
D. Provide sign showing address of project per fire department requirements. Locate as directed by fire
department.
1.16

FIELD OFFICES AND SHEDS

A. Office: Weather-tight, with lighting, electrical outlets, heating, cooling, and ventilating equipment,
toilet facilities, and equipped with furniture. Provide, in addition, space for project meetings, with table
and chairs to accommodate minimum of 12 persons. Contractor shall provide and maintain in good
working order, a copy machine in the field office. Provide temporary paved parking area marked as
reserved for Owner and Architect (2 spaces) and a walkway to office.
B. Storage Sheds for Tools, Materials, and Equipment: Weather-tight, with heat and ventilation for
products requiring controlled conditions, organized storage, and lighting for inspection of stored
materials.
1.17

FIRE PROTECTION

A. Comply with the city ordinances for fire protection. Maintain access to fire hydrants.
B. Provide adequate fire extinguishers on the premises during the course of construction, of the type
and sizes recommended by the NFPA to control fires resulting from the particular work being
performed, Instruct employees in their use. Place extinguishers in the immediate vicinity of the work
being performed, ready for instant use. In the use of especially hazardous types of equipment, such
as acetylene torches, welding equipment, tar pots, kettles, etc., no work shall be commenced or
equipment used unless fire extinguishers of an approved type and capacity are placed in the working
area and available for immediate use by the workmen using the above-mentioned equipment.
C. Fire extinguishers shall be maintained throughout all accessible areas. Provide one approved 2-1/2
gallon foam type extinguisher in the construction shed and also in the space where paint or oil, etc.,
is stored. Other special features of hazard shall be provided with special extinguisher protection as
may be warranted.
D. Store combustible materials in fire-safe locations and containers.
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CONTRACTOR LIFE SAFETY MEASURES

A. The Contractor is required to follow strict guidelines for compliance with licensing regulations where
construction occurs adjacent to existing facilities. These life safety measures apply to safety,
separations, and means of egress around and within the construction area. The Contractor is
required to monitor and enforce compliance with these measures. Specific requirements will be
reviewed at monthly meetings with Contractors, the Owner, and the Architect.
1.19

ACCESS ROADS AND PARKING AREAS

A. Construct and maintain temporary roads accessing public thoroughfares to serve construction area.
B. Extend and relocate as work progress requires. Provide detours necessary for unimpeded traffic
flow.
C. Provide and maintain access to fire hydrants, free of obstructions.
D. Provide means of removing mud from vehicle wheels before entering streets.
E. Parking: Provide temporary gravel surface parking areas to accommodate construction personnel.
Coordinate location with Owner.
1. When site space is not adequate, provide additional off-site parking.
2. Do not allow vehicle parking on existing pavement.
3. Designate parking spaces for Owner and Architect to avoid parking on dirt and mud surfaces.
1.20

SECURITY

A. Provide security program to protect work from unauthorized entry, vandalism and theft during
construction of work.
PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION
3.01

REMOVAL

A. Remove temporary materials, equipment, services, and construction prior to Substantial Completion
inspection.
END OF SECTION
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PART 1 – GENERAL
1.01

SUMMARY

A. Section Includes: Storm Water Pollution Prevention and Pollution Control Plan as required by the
Environmental Protection Agency, effective October 1, 1992.
B. Related Sections:
1. Section 31 23 00 - Excavation and Fill
1.02

QUALITY ASSURANCE

A. Federal Standards: Execution of the Pollution Prevention and the Pollution Control Plan shall
meet all requirements set forth by the EPA under the National Pollution Discharge Elimination
System (NPDES) regulations.
PART 2 – PRODUCTS (NOT APPLICABLE)
PART 3 – EXECUTION
3.01

PERFORMANCE

A. General: Contractor shall provide an engineered design of all the requirements detailed in a
Storm Water Pollution Prevention Plan developed by an engineered registered in the State of
Texas for the Contractor. Provide implementation of such plan and any additional pollution
prevention and control measures required by the Environmental Protection Agency, and the State
of Texas.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Products.
B. Transportation and Handling.
C. Storage and Protection.
D. Product Options.
E. Product List.
F. Substitutions.
1.03

RELATED REQUIREMENTS

A. Section 01 11 00 – Summary of Work.
B. Section 01 33 00 – Submittals.
C. Section 01 43 00 – Quality Control.
D. Section 01 77 00 – Contract Closeout: Operation and maintenance data.
1.04

PRODUCTS

A. Products include material, equipment, and systems.
B. Comply with Specifications and referenced standards as minimum requirements.
C. Components required to be supplied in quantity within a Specification section shall be the same, and
shall be interchangeable.
1.05

TRANSPORTATION AND HANDLING

A. Transport and handle products in accordance with Manufacturer's instructions.
B. Transport products by methods to avoid product damage; deliver in undamaged condition in
manufacturer's unopened containers or packaging, dry.
C. Provide equipment and personnel to handle products by methods to prevent soiling or damage.
D. Promptly inspect shipments to assure that products comply with requirements, quantities are correct,
and products are undamaged.
1.06

STORAGE AND PROTECTION

A. Store products in accordance with manufacturer's instructions, with seals and labels intact and
legible. Store sensitive products in weather-tight enclosures; maintain within temperature and
humidity ranges required by manufacturer's instructions.
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B. For exterior storage of fabricated products, place on sloped supports above ground. Cover products
subject to deterioration with impervious sheet covering; provide ventilation to avoid condensation.
C. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing with foreign
matter.
D. Arrange storage to provide access for inspection. Periodically inspect to assure products are
undamaged, and are maintained under required conditions.
1.07

PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only: Any product meeting those
standards.
B. Products Specified by Naming One of More Manufacturers with a Provision for Substitutes: Submit
a request for substitution for any manufacturer not specifically named.
C. Products Specified by Naming Several Manufacturers: Products of name manufacturers meeting
specifications; no options, no substitutions allowed.
D. Products Specified by Naming Only One Manufacturer: No options, no substitutions allowed.
1.08

PRODUCTS LIST
Within 45 days after date of Notice to Proceed, submit complete list of major products
proposed for use, with name of manufacturer, trade name, and model number of each
product.

1.09

SUBSTITUTIONS

A. After the Pre Bid Conference, the Architect will not consider formal requests from
Contractors for substitutions, unless the specified product is no longer available.
Subsequently, substitutions will be considered only when a product becomes unavailable due to no
fault of Contractor.
B. Any request for substitution shall be transmitted to the Architect on the enclosed form, Contractor's
Substitution Request.
C. By making requests for substitutions the Contractor:
1.

Represents that the Contractor has personally investigated the proposed substitute product
and determined that it is equal or superior in all respects to that specified.

2.

Represents that the Contractor will provide the same warranty for the substitution that the
Contractor would for that specified.

3.

Certifies that the cost data presented is complete and includes all related costs under this
Contract except the Architect's redesign costs, and waives all claims for additional costs
related to the substitution which subsequently become apparent.

4.

Represents that the Contractor shall pay all costs of architectural and engineering redesign
required by reason of acceptance of a substitution. Redesign costs shall be determined on
the basis of the fees for additional services in the Owner / Architect Contract.
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5.

Will coordinate the installation of the accepted substitute, making such changes as may be
required for the Work to be complete in all respects.

6.

Waves claims for additional costs or time extension as a result of substitution.

D. The materials, products and equipment described in the Bidding Documents established a standard
of required function, dimension, appearance and quality to be met by any proposed substitution.
E. Each substitution request shall include the name of the material or equipment for which it is to be
substituted and a complete description of the proposed substitute including drawings, cut sheets,
performance and test data and any other information necessary for an evaluation. A statement
setting forth any changes in other materials, equipment or other Work that incorporation of the
substitute would require shall be included.
F. The burden of proof of the merit of the proposed substitute is upon the proposer.
G. The Architect's decision of approval or disapproval of a proposed substitution shall be final.
1.10

SURPLUS

A. For general finishes used on the project including ceiling tiles, floor tiles, paint, and vinyl, the
Contractor shall at the completion of the project, furnish to the owner, not less than 5 percent of the
total used for the entire project, unless indicated otherwise in the specific sections. Surplus materials
to be furnished in new, unused, unopened cartons and containers.
PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION (NOT USED)

END OF SECTION
SUBSTITUTION REQUEST FORM TO FOLLOW
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PROJECT: Lancaster Fleet Maintenance Facility

Job No. 14102

TO:

Request No.

Quorum Architects, Inc.
707 West Vickery Blvd., Suite 101
Fort Worth, TX 76104
Phone: (817) 738-8095
Email davidd@qarch.com

Date:

ATTN:
CONTRACTOR:
SPECIFIED ITEM:

Section:

Page:

Paragraph:

Description:

Drawing Number(s):

Detail Number(s):

The undersigned request consideration of the following,
PROPOSED SUBSTITUTION:

REASON FOR NOT GIVING PRIORITY TO SPECIFIED ITEMS:

SAVINGS or CREDIT for ACCEPTING SUBSTITUTE:

$

Attached data includes description, specifications, drawings, photographs, performance and test data
adequate for evaluation of request; applicable portions of data are clearly identified.
Attached data also includes a description of changes to contract documents that proposed substitution will
require for its proper installation.
The undersigned certifies that the following paragraphs, unless modified by attachments, are correct:
1.
2.
3.
4.
5.
6.

Proposed Substitution has been fully checked and coordinated with Contract Documents.
Proposed Substitution does not affect dimensions shown on drawings.
Proposed Substitution does not require revisions to mechanical or electrical work.
The undersigned will pay for changes to building design, including Architectural and
Engineering design, detailing, and construction costs caused by requested Substitution.
Proposed Substitution will have no adverse affect on other trades, construction schedule, or
specified warranty requirements.
Maintenance and service parts will be locally available for proposed substitution.

The undersigned further states that the function, appearance, and quality of proposed Substitution are
equivalent or superior to specified item.
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Attachments: The attached data is furnished herewith for evaluation of the proposed substitution.
[] Catalog [] Drawings [] Samples [] Reports [] Tests [] Other
Submitted by:

(Firm)

(Authorized legal signature)

(Address)

(Telephone)

For use by:
[] Approved

[] Approved as noted

[] Not Approved

Date:

[] Received too late

BY:
(Authorized legal signature)

Remarks:

END OF SUBSTITUTION REQUEST FORM
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED
Cutting and patching required to install specified Work in existing construction and to make several
parts fit properly.

1.03

RELATED WORK

A. Section 01 33 00 – Submittals.
B. Section 01 60 00 –Product Requirements (and substitutions).
1.04

SUBMITTALS

A. Submit written request in advance of cutting or alteration which affects:
1.
2.
3.
4.
5.

Structural integrity of any element of project.
Integrity of weather exposed or moisture resistant elements.
Efficiency, maintenance, or safety of any operational element.
Visual qualities of sight exposed elements.
Work of Owner or separate contractor.

B. Include in request:
1.
2.
3.
4.
5.
6.
7.
8.

Identification of project.
Location and description of affected work.
Necessity for cutting or alteration.
Description of proposed work and products to be used.
Alternatives to cutting and patching.
Effect on work of Owner or separate contractor.
Written permission of affected separate contractor.
Date and time work will be executed.

PART 2 – PRODUCTS
2.01

MATERIALS

A. Primary Products: Those required for original installation.
B. Product Substitution: For any proposed change in materials, submit request for substitution
described in Section 01 60 00.
PART 3 – EXECUTION
3.01

EXECUTION

A.

Examine existing conditions prior to commencing work, including elements subject to damage or
movement during cutting and patching.

B.

After uncovering existing work, assess conditions affecting performance of work.
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Beginning of cutting or patching means acceptance of existing conditions.
PREPARATION

A.

Provide temporary supports to ensure structural integrity of the work. Provide devices and methods
to protect other portions of project from damage.

B.

Provide protection from elements for areas which may be exposed by uncovering work.

C.

Maintain excavations free of water.

3.03

CUTTING

A.

Execute cutting and fitting including excavation and fill to complete the work.

B.

Uncover work to install improperly sequenced work.

C.

Remove and replace defective or non-conforming work.

D.

Remove samples of installed work for testing [when requested].

E.

Provide openings in the work for penetration of mechanical and electrical work.

F.

Employ original [skilled and experienced] installer to perform cutting for weather exposed and
moisture resistant elements, and sight exposed surfaces.

G.

Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed without prior
approval.

3.04

PATCHING

A.

Execute patching to complement adjacent work.

B.

Fit products together to integrate with other work.

C.

Execute work by methods to avoid damage to other work, and which will provide appropriate
surfaces to receive patching and finishing.

D.

Employ original installer to perform patching for weather exposed and moisture resistant elements,
and sight-exposed surfaces.

E.

Restore work with new products in accordance with requirements of contract documents.

F.

Fit work tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

G.

At penetrations of fire-rated walls, partitions, ceiling, or floor construction, completely seal voids with
fire rated material in accordance with Section 07 84 00, to full thickness of the penetrated element.

H.

Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest intersection
or natural break. For an assembly, refinish entire unit.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

SECTION INCLUDES

A. Starting systems.
B. Demonstration and instructions.
C. Testing, adjusting, and balancing.
1.03

RELATED SECTIONS

A. Section 01 43 00 – Quality Control: Manufacturers’ field reports.
B. Section 01 77 00 – Contract Closeout: System operation and maintenance data and extra materials.
1.04

STARTING SYSTEMS

A. Coordinate schedule for start-up of various equipment and systems.
B. Notify Architect/Engineer seven (7) days prior to start-up of each item.
C. Verify that each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions that may cause damage.
D. Verify tests, meter readings, and specified electrical characteristics agree with those required by the
equipment or system manufacturer.
E. Verify that wiring and support components for equipment are complete and tested.
F. Execute start-up under supervision of applicable manufacturer’s representative and Contractor’s
personnel in accordance with manufacturers’ instructions.
G. When specified in individual specification sections, require manufacturer to provide authorized
representative to be present at site to inspect, check, and approve equipment or system installation
prior to start-up, and to supervise placing equipment or system in operation.
H. Submit a written report in accordance with Section 01 33 00 – Submittals, that equipment or system
has been properly installed and is functioning correctly.
1.05

DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate operation, adjustment and maintenance of products to Owner’s personnel two (2)
weeks prior to date of Substantial Completion.
B. Demonstrate Project equipment instructed by a qualified manufacturers’ representative who is
knowledgeable about the project.
C. For equipment or systems requiring seasonal operation, perform demonstration for other season
within six (6) months.
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D. Utilize operation and maintenance manuals as basis for instruction. Review contents of manual with
Owners’ personnel in detail to explain all aspects of operation and maintenance.
E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and
shutdown of each item of equipment at scheduled time at equipment location. Record each
demonstration and submit a CD version containing all demonstrations at completion of project.
F. Prepare and insert additional data in operations and maintenance manuals when need for additional
data becomes apparent during instruction.
G. The amount of time required for instruction on each item of equipment and system is that specified in
individual sections.
1.06

TESTING, ADJUSTING, AND BALANCING

A. Contractor will appoint, employ, and pay for services of an independent firm to perform testing,
adjusting, and balancing, prior to substantial completion.
B. The independent firm will perform services specified in Divisions 22 & 23.
C. Reports will be submitted by the independent firm to the Owner and Architect/Engineer indicating
observations and results of tests and indicating compliance or non-compliance with the requirements
of the Contract Documents, prior to substantial completion.
PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION (NOT USED)

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

REQUIREMENTS INCLUDED

A. Closeout Procedures.
B. Final Cleaning.
C. Project Record Documents.
D. Operation and Maintenance Data.
E. Warranties.
F. Maintenance Service.
1.03

RELATED REQUIREMENTS

A. General: Fiscal provisions, legal submittals, and other administrative requirements.
B. Section 01 11 00 – Summary of Work
C. Section 01 52 00 – Construction Facilities and Temporary Controls: Cleaning during construction.
D. Section 01 75 00 – Starting of Systems.
1.04

CLOSEOUT PROCEDURES

A. Comply with procedures stated in General Conditions of the Contract for issuance of Certificate of
Substantial Completion.
B. Owner will occupy designated portion of Project for the purpose of installation of equipment, and
conduct of business, under provision stated in Certificate of Substantial Completion.
C. When Contractor considers Work has reached final completion, submit written certification
that Contract Documents have been reviewed, Work has been inspected, and that Work is
complete in accordance with Contract Documents and ready for Architect inspection.
D. In addition to submittals required by the conditions of the Contract, provide submittals required by
governing authorities.
E. Resubmit a final statement of accounting giving total adjusted Contract Sum, previous payments,
and sum remaining due.
F. Architect will issue a final Change Order reflecting approved adjustments to Contract Sum not
previously made by Change Order.
G. If, because of acts or omissions of the Contractor, the Architect is required to conduct more than one
substantial completion inspection or final inspection of the Project, he will enter into a separate
agreement with the Owner for the additional services required and such costs will be deducted from
the money still due the Contractor.
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H. Final Checkout of Structure and Equipment with Owner: Before acceptance and final payment,
at a time arrived at with the Owner, a complete checkout and test shall be made of all mechanical
and electrical systems, architectural and structural devices, etc., with the Owner. For this purpose,
each trade concerned shall provide a skilled operating engineer or technician for a period of at least
one day. This person, together with selected operating personnel, shall test all systems and devices
and demonstrate the complete operation and required maintenance of each.
1.05

FINAL CLEANING

A. Execute final cleaning prior to final project inspection.
B. Clean interior and exterior surfaces remove temporary labels, stains and foreign substances, polish
transparent and glossy surfaces. Leave concrete floors broom clean. Vacuum carpet surfaces.
Clean floors, equipment and fixtures to a sanitary condition. Clean drainage systems. Replace
filters of mechanical equipment.
C. Clean non-occupied spaces and limited-access spaces, such as plenums, shafts, equipment vaults,
attics, and similar spaces, broom clean and free of surface dust.
D. Clean equipment and fixtures to sanitary conditions with cleaning materials appropriate to the
surface and material being cleaned.
E. Clean site, sweep paved areas, rake clean other surfaces. Legally dispose of all trash and waste.
F. Remove waste and surplus materials, rubbish, and construction facilities from the Project and from
the site.
G. Clean and polish woodwork and hardware.
H. Clean debris from roofs, gutters, downspouts and drainage systems.
I.
1.06

Remove and replace with new, all HVAC filters.
ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.
1.07

PROJECT RECORD DOCUMENTS

A. Maintain on site one set of complete contract documents.
B. Maintain on site one set of reviewed shop drawings, product data, samples, manufacturer’s
instruction for assembly, installation and adjusting.
C. Store documents separate from those used for construction.
D. Keep documents legible and current with construction progress; do not permanently conceal any
work until required information has been recorded.
E. Documents shall be available for inspection and use by the Architect all times.
F. Recording and Record Documents Drawings.
1.

Legibly record all information on a set of blue line opaque drawings during construction.

2.

Upon substantial completion of the work transfer the information from the blue line drawings
to a set of reproducible tracings, purchased from the Architects.

3.

Prepare separate record drawings for Architectural, HVAC, Plumbing and Electrical Work.
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Legibly mark each item to record actual construction, including:
a.

Measured depths of elements of foundation in relation to finish first floor datum.

b.

Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

c.

Measured locations of internal utilities and appurtenances concealed in
construction, referenced to visible and accessible features of construction.
Field changes of dimension and detail.
Changes made by modifications.
Changes by Addendum, Architects Supplemental Instructions and Requests for
Information.
Details not on original contract documents.
References to related shop drawings modifications.

d.
e.
f.
g.
h.
5.

Mechanical and Electrical Record Drawings shall indicate exact routing of all piping, duct
work, power and control wiring, etc., location and function of all controls and whether manual
or automatic, normal amperage readings for all motors taken at the equipment under normal
load conditions, final air quantities at each air outlet and at each air return.

6.

Record Drawings shall contain the names, addresses and phone number of Subcontractors
and shall be signed by the Contractor.

G. Recording Record Document Specifications:
1.

Legibly mark and record at each product section description of actual products installed,
including the following:
a. Manufacturer’s name and product model and number.
b. Product substitutions or alternates utilized.
c. Changes made by addenda and modifications.

H. Prior to Substantial Completion of the Project work, submit one copy of Record Drawings to
the Architect and Owner for approval. Upon receipt of approval of the Record Drawings, deliver
the original mark ups, one set of prints, and two CD’s of record documents to the Owner, and one
CD to the Architect.
I.

1.08

Provide to the Owner and Architect a record CD of photos detailing the building exterior and each
room.
OPERATION AND MAINTENANCE MANUALS:

A. Submit data bound in 8-1/2 x 11 inch text pages, three ring binders with durable plastic covers along
with electronic version on two (2) CD’s.
B. Prepare binder cover with printed title “OPERATION AND MAINTENANCE INSTRUCTIONS”, title of
project, and subject matter of binder when multiple binders are required.
C. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab tilting clearly printed under reinforced laminated plastic tabs.
D. Contents: Prepare a Table of Contents for each volume, with each product or system description
identified, typed on 20 pound white paper, in three parts as follows:
1.

Part 1: Directory, listing names, addresses, and telephone numbers of Architect/Engineer,
Contractor, Subcontractors, and major equipment suppliers.
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Part 2: Operation and maintenance instructions, arranged by system and subdivided by
specification section. For each category, identify names, addresses, and telephone
numbers of subcontractors and suppliers. Identify the following:
a.
b.
c.
d.
e.
f.

3.

Part 3: Project documents and certificates, including the following:
a.
b.
c.
d.

1.09

Significant design criteria.
List of equipment.
Parts list for each component.
Operating instructions.
Maintenance instructions for equipment and systems.
Maintenance instructions for special finishes, including recommended cleaning
methods and materials, and special precautions identifying detrimental agents.

Shop drawings and product data.
Air and water balance reports.
Certificates.
Original of warranties and bonds.

WARRANTIES

A. Provide duplicate, notarized copies. Execute Contractor's submittals and assemble documents
executed by subcontractors, suppliers, and manufacturers. Provide table of contents and assemble
in 3-ring binder with durable plastic cover. Also provide electronic copies of notarized and signed
copies on two (2) CD’s.
B. Submit material prior to final application for payment. For equipment put into use with Owner's
permission during construction, submit within 10 days after first operation. For items of Work
delayed materially beyond Date of Substantial Completion, provide updated submittal within 10 days
after acceptance, listing date of acceptance as start of warranty period.
C. The Contractor shall warranty all work to the Owner for a period of one year from the date of
Certificate of Substantial Completion unless required for a longer period. In the case of work
performed by a subcontractor the Contractor shall warranty the work to and in favor of the Owner.
Each subcontractor shall warranty their work for a period of one year or as otherwise noted, after the
date of Certificate of Substantial Completion. Work that proves to be defective in workmanship
and/or materials shall be repaired without expense whatsoever to the Owner.
1.10

MAINTENANCE SERVICE

A. Furnish service and maintenance of components indicated in specification sections for one (1) year
from date of Substantial Completion.
B. Examine system components at a frequency consistent with reliable operation. Clean, adjust, and
lubricate as required.
C. Include systematic examination, adjustment, and lubrication of components. Repair or replace parts
whenever required. Use parts produced by the manufacturer of the original component.
D. Maintenance service shall not be assigned or transferred to any agent or subcontractor without prior
written consent of the owner.
PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION (NOT USED)
END OF SECTION

282

JOB NO. 14102

Section 03 10 00
CONCRETE FORMWORK
Page 1 of 5

PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A.

Formwork for cast-in-place concrete, with shoring, bracing, and anchorage.

B.

Openings for other affected work.

C.

Form accessories.

D.

Stripping forms.

1.03

WORK INSTALLED BUT FURNISHED UNDER OTHER SECTIONS

A.

Section 05 50 00 – Miscellaneous Metals: Metal fabrications attached to formwork.

B.

Division 15 – Mechanical: Mechanical items attached to formwork.

C.

Division 16 – Electrical: Electrical items attached to formwork.

1.04

RELATED WORK

A.

Section 03 20 00 – Concrete Reinforcing.

B.

Section 03 30 00 – Cast-In-Place Concrete.

1.05

REFERENCES

A.

ACI 301 – Specifications for Structural Concrete for Buildings.

B.

ACI 318 – Building Code Requirements for Reinforced Concrete

C.

ACI 347 – Recommended Practice for Concrete Formwork.

D.

PS 1 – Construction and Industrial Plywood.

1.06

SYSTEM DESCRIPTION
Design, engineer, and construct formwork, shoring, and bracing to meet design requirements, so
that resultant concrete conforms to required shapes, lines and dimensions.

1.07

QUALITY ASSURANCE
Construct and erect concrete formwork in accordance with ACI 301 and 347.

1.08

SUBMITTALS

A.

Submit product data under provisions of Section 01 33 00.

B.

Product Data: Provide data on void form materials and installation requirements.
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DELIVERY, STORAGE, AND HANDLING

A.

Deliver, store and handle materials under provisions of Section 01 60 00.

B.

Deliver form materials in manufacturer's packaging with installation instructions.

C.

Store off ground in ventilated and protected area to prevent deterioration from moisture or damage.

D.

Remove packaging from void forms.

PART 2 – PRODUCTS
2.01

DESIGN OF FORMWORK

A.

Design, erect, support, brace and maintain formwork so that it will safely support all vertical and
lateral loads that might be applied until such loads can be supported by the concrete structure. Carry
vertical and material loads to the ground by the formwork system and by the in-place construction
that has attained adequate strength for that purpose. Construct formwork so that concrete members
and structures are of the correct size, shape, alignment, elevation and position.

B.

Design forms to include assumed values of live load, dead load, weight of moving equipment
operated on formwork, concrete mix, height of concrete drop, vibrator frequency, ambient
temperature, foundation pressures, stresses, lateral stability, and other factors pertinent to safety of
structure during construction.

C.

Provide temporary openings in wall forms, column forms and at other locations necessary to permit
inspection and facilitate clean-out.

D.

Design formwork to be readily removable without impact, shock or damage to the cast-in-place
concrete surfaces and adjacent materials.

E.

Provide formwork sufficiently tight to prevent leakage of cement paste during concrete placement.
Solidly butt all joints and provide backup material at joints as may be required to prevent leakage and
fins.

2.02
A.

B.

FORM MATERIALS
Forms for Exposed Finish Concrete:
1.

Unless otherwise shown or specified, construct all formwork for exposed concrete surfaces
with plywood, metal, metal-framed plywood-faced or other panel type materials acceptable
to the Architect, to provide continuous, straight smooth exposed surfaces. Furnish in the
largest practicable sizes to minimize number of joints. Provide form material with sufficient
thickness to withstand the pressure of newly placed concrete without bow or deflection.

2.

Unless otherwise shown or specified, use plywood complying with U.S. Product Standards
PS-1, "B-B (Concrete Form) Plywood" Class I, Exterior Grade or better, mill-oiled and edge
sealed, with each piece bearing the legible trademark of an approved inspection agency.

Forms for Unexposed Finish Concrete:
1.

Form concrete surfaces which will be unexposed in the finished structure with plywood,
boards, metal or other acceptable material. Provide lumber that is dressed on at least two
edges and one side for a tight fit.

2.

Unless otherwise shown or specified, use either 6 inch or 8 inch boards, nominal one inch
thick, or plywood as specified for exposed concrete, at Contractor's option.
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2.03

FORMWORK ACCESSORIES

A.

Form Ties: Removable or snap-off metal of adjustable length; 1-1/2 inch break back dimension; free
of defects that will leave holes no larger than one inch diameter in concrete surface.

B.

Form Release Agent: Colorless mineral oil which will not stain concrete, or absorb moisture, or
impair natural bonding or color characteristics of coating intended for use on concrete.

C.

Fillets for Chamfered Corners: Wood, metal, PVC, or rubber, to form the required corner of edge
shapes as shown, 3/4" x 3/4" inch size, maximum possible lengths.

D.

Dovetail Anchor Slots: Minimum 24 gage thick galvanized steel; foam or fiber filled; release tape
sealed slots; bent tab anchors; securable to concrete formwork; manufactured by AA Wire Products
Company, Dur-O-Wall, or Heckmann Building Products.

E.

Nails, spikes, Lag Bolts, Through Bolts, Anchorage: Sized as required; of strength and character to
maintain formwork in place while placing concrete.

F.

Void forms (carton forms): Moisture-resistant treated paper faces, biodegradable, structurally
sufficient to support weight of concrete mix until initial set.

PART 3 – EXECUTION
3.01
A.

FORM CONSTRUCTION
General:
1.

Construct form complying with ACI 347, to the exact sizes, shapes, lines and dimensions
shown, and as required to obtain accurate alignment, location, grades level and plumb work
in the finished structures. Provide for openings, offsets, sinkages, keyways, recesses,
moldings, rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages and
inserts, and other features required on the work. Use selected materials to obtain the
required finishes.

2.

Fabricate forms for easy removal without hammering or prying against the concrete
surfaces. Provide crush plates or wrecking plates where stripping may damage cast
concrete surfaces. Provide top forms for inclined surfaces where the slope is too steep to
place concrete with bottom forms only. Kerf wood inserts for forming keyways, reglets,
recessed, and the like, to prevent swelling and assure ease of removal.

3.

Provide temporary openings where interior area of formwork is inaccessible for cleanout, for
inspection before concrete placement, and for placement of concrete. Securely brace
temporary openings and set tightly to forms to prevent the loss of concrete mortar. Locate
temporary openings on forms in an inconspicuous location as possible consistent with the
requirements of the work.

4.

Chamfer exposed external corners and edges where shown, using chamfer strips
accurately fabricated to produce uniform smooth lines and tight edge joints.

5.

Carefully form intersecting planes to provide true, clean-cut corners, with edge grain of
plywood not exposed as form for concrete.

6.

Provide all openings in form to accommodate other work, including mechanical and
electrical work. Accurately place and securely support all items required to be built into
forms.
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Forms for Exposed Concrete:
1.

Drill forms to suit ties used and to prevent leakage of concrete mortar around tie holes. Do
not splinter forms by driving ties through improperly prepared holes.

2.

Do not use metal cover plates for patching holes or defects in forms.

3.

Provide sharp, clean corners at intersecting planes, without visible edges or offsets. Back
joints with extra studs or girts to maintain true, square intersections.

4.

Use extra studs, walers and bracing as required to prevent bowing of forms between studs
and to avoid bowed appearance in concrete. Do not use narrow strips of form material
which will produce bow.

5.

Assemble forms so they may be readily removed without damage to exposed concrete
surfaces.

6.

Form molding shapes, recesses and projections with smooth-finish materials, and install in
forms with sealed joints to prevent displacement.

Form Ties:
1.

Provide factory-fabricated, adjustable-length, removable or snap-off metal form ties,
designed to prevent form deflection, and to prevent spalling concrete surfaces upon
removal.

2.

Unless otherwise shown, provide ties so that the portion remaining within the concrete after
removal of the exterior parts is at least 1-1/2 inches inside from the concrete surface.
Unless otherwise shown, provide form ties which will not leave a hole larger than one inch in
diameter in the concrete surface.

3.

Form ties fabricated on the project site and wire ties are not acceptable.

D.

Corner Treatment:
1.

Form exposed corners of beams to produce square, smooth solid, unbroken lines, except
as otherwise shown. "Exposed": concrete, is defined as concrete exposed to view in the
finished structure, whether painted or unpainted.

2.

Where chamfered corners are indicated, form chamfers with 3/4" x 3/4" strips, unless
otherwise shown, accurately formed and surfaced to produce uniformly straight lines and
tight edge joints. Extend terminal edges to required limit and miter chamfer strips at
changes in directions.

3.

Unexposed corners may be formed either square or chamfered.

E.

Control Joints: Locate where shown or directed. See Section 03 30 00, Cast-in-Place Concrete for
treatment of control and construction joints, including wood screeds, metal keyways and sawcuts.

F.

Provisions for Other Trades: Provide openings in concrete formwork to accommodate work of other
trades. Size and location of openings, recesses and chases are the responsibility of the trade
requiring such items. Accurately place and securely support items.

G.

Cleanouts, Cleaning and Tightening: Provide temporary openings in forms as required to facilitate
cleaning and inspection. Thoroughly clean forms and adjacent surfaces to receive concrete.
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Remove chips, wood, sawdust, dirt or other debris just before concrete is to be placed. Retighten
forms immediately after concrete placement as required to eliminate mortar leaks.
3.02

EARTH CUTS
Both faces of all grade beams shall be formed. Earth formed faces are not allowed.

3.03

TOLERANCES FOR FORMWORK CONSTRUCTION
Construct formwork to provide completed concrete surfaces complying with the tolerances specified
in ACI 301, after removal of forms and prior to patching and finishing of cast-in-place formed
surfaces.

3.04

PREPARATION OF FORM SURFACES

A.

Coat the contact surfaces of forms with a form-coating compound before reinforcement is placed.
Provide commercial formulation form-coating compounds that will not bond with, stain, nor adversely
affect concrete surfaces, and will not impair subsequent treatment of concrete surfaces requiring
bond or adhesion, nor impede the wetting of surfaces to be cured with water or curing compounds.
Apply in compliance with the manufacturer's instructions.

B.

Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect against rusting.
Rust-stained steel formwork is not acceptable.

3.05
A.

3.06

REMOVAL OF FORMS
General: Formwork not supporting the weight of concrete, such as sides of beams, walls, columns,
and similar parts of the work, may be removed 24 hours after placing the concrete, provided the
concrete is sufficiently hard to not be damaged by the form removal operations, and provided that
curing and protection operations are maintained.
RE-USE OF FORMS

A.

Clean and repair the surfaces of forms that are to be re-used in the work, except that split, frayed,
delaminated or otherwise damaged form facing material will not be acceptable. Apply new form
coating compound material to all concrete contact form surfaces as specified for new formwork.

B.

When forms are extended for successive concrete placement, thoroughly clean surfaces, remove
fins and laitance, and tighten forms to close all joints. Align and secure all joints to avoid offsets. Do
not use "patched" forms for exposed concrete surfaces, except as acceptable to the Architect.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A.

Reinforcing steel bars for cast-in place concrete.

B.

Support chairs, bolsters, bar supports, spacers, ties, and other accessories for supporting
reinforcement.

1.03

RELATED WORK

A.

Section 03 10 00 – Concrete Formwork.

B.

Section 03 30 00 – Cast-In-Place Concrete.

1.04

SUBMITTALS

A.

Submit shop drawings under provisions of Section 01 33 00.

B.

Indicate fabrication, bending, and placement of concrete reinforcement. Comply with the ACI 315
"Manual of Standard Practice for Detailing Reinforced Concrete Structures." Show bar schedules,
stirrup spacing, diagrams of bent bars, arrangements and assemblies, as required for the fabrication
and placement of concrete reinforcement.

C.

Submit mill test certificates of supplied concrete reinforcing, indicating physical and chemical
analysis under provisions of Section 01 33 00.

1.05
A.

1.06

QUALITY ASSURANCE
Comply with the requirements for the following codes and standards, except as herein modified:
1.

American Concrete Institute, ACI 318 "Manual of Standard Practice for Detailing Reinforced
Concrete Structures", and "Building Code Requirements for Reinforced Concrete."

2.

Concrete Reinforcing Steel Institute, "Manual of Standard Practice."

3.

Specifications for Structural Concrete for Buildings, ACI 301.

4.

ACI SP-66 – American Concrete Institute - Detailing Manual.

5.

ASTM A615 – Deformed and Plain Billet Steel Bars for Concrete Reinforcement.

DELIVERY, HANDLING AND STORAGE

A.

Deliver reinforcement to the project site bundled, tagged and marked. Use metal tags indicating bar
size, lengths, and other information corresponding to markings shown on placement diagrams.

B.

Store concrete reinforcement materials and at the site to prevent damage an accumulation of dirt or
excessive rust.
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PART 2 – PRODUCTS
2.01
A.

MATERIALS
Reinforcing Bars: ASTM A 615, deformed bars, uncoated finish.
1.

Provide Grade 60 for all reinforcing.

B.

Dowels: ASTM A 615, Grade 60, uncoated finish.

D.

Supports for Reinforcement: Bolsters, chairs, spacers and other devices for spacing, supporting and
fastening reinforcement in place.

E.
2.02

1.

Use wire bar type supports complying with CRSI recommendations, unless otherwise
indicated. Do not use wood, brick and other unacceptable materials.

2.

For slabs on grade, use supports with sand plates or horizontal runners.

3.

For exposed-to-view concrete surfaces, where legs of supports are in contact with forms,
provide supports with either hot-dip galvanized or plastic protected or stainless steel
protected legs, at Contractor's option.

Tie Wire: Minimum 16 gage annealed wire.
FABRICATION

A.

General: Fabricate reinforcing bars to conform to required shapes and dimensions, with fabrication
tolerances complying with CRSI "Manual of Standard Practice." In case of fabricating errors, do not
rebend or straighten reinforcement in a manner that will injure or weaken the material.

B.

Unacceptable Materials: Reinforcement with any of the following defects will not be permitted in the
work:
1.

Bar lengths, depths and bends exceeding specified fabrication tolerances.

2.

Bends or kinks not indicated on drawings or final shop drawings.

3.

Bars with reduced cross-section due to excessive rusting or other cause.

PART 3 – EXECUTION
3.01

INSTALLATION

A.

Comply with the specified codes and standards, and Concrete Reinforcing Steel Institute ACI 318
recommended practice for "Placing Reinforcing Bars," for details and methods of reinforcement
placement and supports, and as herein specified.

B.

Clean reinforcement to remove loose rust and mill scale, earth, ice, and other materials which
reduce or destroy bond with concrete.

C.

Position, support and secure reinforcement against displacement by formwork, construction, or
concrete placement operation. Locate and support reinforcing by metal chairs, runners, bolster,
spacers and hangers, as required.
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Place reinforcement to obtain the minimum coverage for concrete protection. Arrange, space, and
securely tie bars and bar supports together with 16 gage wire to hold reinforcement accurately in
position during concrete placement operations. Set wire ties so that twisted ends are directed away
from exposed concrete surfaces.

E.

Provide sufficient numbers of supports and of strength to carry reinforcement. Do not place
reinforcing bars more than two inches beyond the 1st leg of any continuous bar support. Do not use
supports as bases for runways for concrete conveying equipment and similar construction loads.

F.

Splices: Provide standard reinforcement splices by lapping ends, placing bars in contact, and tightly
wire tying. Comply with requirements of ACI 318 for minimum lap of spliced bars. In slabs and
beams reinforcing steel shall not be spliced at points of maximum stress unless otherwise indicated.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specifications sections, apply to work of this section.

1.02
A.

1.03

WORK INCLUDED
Cast-in-place normal weight concrete consisting of Portland Cement, fine aggregate, coarse
aggregate, water, admixtures; designed, proportioned, mixed, placed, finished and cured complete
with joints, void boxes and embedded items as herein specified or required.
RELATED WORK

A.

Section 01 45 29 – Testing Laboratory Services.

B.

Section 31 63 29 – Drilled Piers.

C.

Section 32 13 13 – Portland Cement Concrete Paving and Curbs.

D.

Section 03 10 00 – Concrete Formwork.

E.

Section 03 20 00 – Concrete Reinforcing.

F.

Section 07 92 00 – Caulking and Sealant.

1.04

SUBMITTALS

A.

Submit product data and Laboratory test reports under provisions of Section 01 33 00.

B.

Copies of manufacturer's specifications with application and installation instructions for proprietary
materials and items, including admixtures, bonding agents, patching compounds, joint systems, nonshrink grout, vapor barrier, and floor finish materials.

C.

Copies of laboratory test reports for concrete materials and mix design test as specified.

1.05

REFERENCES
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.

ACI 211.1 – Selecting Proportions for Normal and Heavyweight Concrete.
ACI 301 – Specifications for Structural Concrete for Buildings.
ACI 302 – Guide for Concrete Floor and Slab Construction.
ACI 304 – Recommended Practice for Measuring, Mixing, and Placing Concrete.
ACI 305R – Hot Weather Concreting.
ACI 306R – Cold Weather Concreting.
ACI 308 – Standard Practice for Curing Concrete.
ACI 318 – Building Code Requirement for Reinforced Concrete.
ASTM C33 – Concrete Aggregates.
ASTM C94 – Ready-Mixed Concrete.
ASTM C150 – Portland Cement.
ASTM C260 – Air Entraining Admixtures for Concrete.
ASTM C494 – Chemical Admixtures for Concrete.
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QUALITY ASSURANCE

A.

Perform work in accordance with ACI 301.

B.

Where provisions of the above codes and standards are in conflict with the building code in force for
this project, the building code shall govern.

C.

Contractor shall employ an independent Testing Laboratory, identified as Contractor's Testing
Laboratory, to prepare concrete mix designs.

D.

Refer to Section 01 45 29 for testing by Owner's Testing Agency. Materials and installed work may
require testing and retesting as directed by the Architect, at any time during progress of the work.
Allow for access to material stockpiles and facilities at all times.

E.

Correct concrete work that does not conform to specified requirements, including strength,
tolerances, finishes and color. Correct deficient strength as directed by the Architect.

F.

Acquire cement and aggregate from same source for all work.

1.07

TOLERANCES

A.

Maximum Variation of Surface Flatness for Exposed Concrete Floors: 1/8 inch in 10 feet.

B.

Maximum Variation of Surface Flatness Under Seamless Resilient Flooring: 1/8 inch in 10 feet.

C.

Maximum Variation of Surface Flatness Under Carpeting: 1/8 inch in 10 feet.

D.

In areas with floor drains, maintain floor elevation at walls. Pitch surfaces uniformly to drains at 1:50
minimal (greater where indicated on drawings).

PART 2 – PRODUCTS
2.01

MATERIALS FOR CONCRETE

A.

Cements: ASTM C150, Type I, Gray.

B.

Admixtures: Use in compliance with the manufacturer's printed directions.

C.

1.

Air-Entraining Admixtures: Comply with requirements of ASTM C260; Darex AEA, W. R.
Grace; Sika Aer, Sika corp.; MB-VR or MB-AE, Master Builders.

2.

Water Reducing Admixture for Normal Use: comply with the requirements of ASTM C494,
Type A, and contain no set-acceleration, or set retarding compounds, chlorides, fluorides, or
nitrates; Pozzolith 344, Master Builders; Eucon WR-75, Euclid chemical Co.; Plastocrete
160, Sika Chemical Corp.; Chemtard, Chem-Mast Corp.

3.

Do not use calcium chloride in concrete. Do not use fly ash in concrete with exposed
surfaces.

Aggregates:
1.

For concrete of normal weight:
a. Coarse: ASTM C33, crushed stone.
b. Fine: ASTM C33.
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2.

In proportioning, fine and coarse aggregates shall be regarded as separate ingredients.
Each size of coarse aggregate, as well as combination of sizes when two or more are used,
shall conform to the appropriate grading requirements of applicable ASTM specifications.
Maximum sizes of aggregates shall be determined by proportioning requirements.

3.

Provide aggregates of each type from one source to ensure uniformity of color, size and
shape.

4.

Maximum size of coarse aggregate: The nominal maximum size of the aggregate shall not
be more than one-fifth of the narrowest dimension between sides of forms, one-third of the
depth of slabs, nor three-fourths of the minimum clear spacing between reinforcing bars.

Water: Clean, fresh, free from oil, acid, organic matter or other deleterious substances.
BONDING MATERIALS

A.

Concrete Bonding Agent: Provide an aqueous phase, film forming, freeze-thaw resistant compound
suitable for brush or spray application complying with Mil-B-19235; Daraweld C, W. R. Grace;
Weldcrete, Larsen Products Corp.; Eucoweld, Euclid chemical; Vinl-Hesive, Nox-Crete Chemicals,
Inc.

B.

Epoxy-Resin Bonding Agent: Provide a 2-component, mineral-filled, epoxypoly sulfide polymer
complying with FS MMM-G-650, Type I or Type II, grade A; Epoxtite Grout, W.R. Grace; Sikastix,
Sika Chemical Corp.; Epoxy Binder #38, Nox-Crete Chemicals, Inc.

2.03

JOINT MATERIALS

A.

Joint Fillers: Resilient, non-bituminous, Type I, semi-rigid, conforming to ASTM D1752.

B.

Control Joint Former: Plastic or galvanized; Armor Stresslock; Progress Unlimited Crack, Inducer.

C.

Waterstops
1.

Polyvinyl chloride of the dumbbell type or centerbulb type, ribbed or deformed to prevent
movement and shall have expandable center section. Waterstops shall comply with CE
(Corps of Engineers) CRD-C572.
a.
Manufacturers: Subject to compliance with requirements, provide products of one
of the following:
AFCO Products
W. R. Meadows, Inc.
Greenstreet Plastic Products

2.04
A.

The Burke Co.
Progress Unlimited
Vinylex Corp.

FLOOR FINISH MATERIALS
Liquid Chemical Floor Hardener Sealer (Sealed Concrete): Provide a colorless aqueous solution
containing a blend of magnesium flousilicate and zinc fluosilicate combined with a wetting agent,
containing not less than 2 lbs of fluosilicates per gallon; Harnolith, A.C. Horn/W.R.Grace; Saniseal
50, Master Builders Co.; Lithoplate, Protex Industries; Lapidolith, Sonenborn building Products; RIW
Flintox Liquid, Toch Bros.; Harbeton, Nox-Crete Chemical, Inc. Provide slightly textured surface for
slip resistance Apply minimum of 3 coats at proportions recommended by manufacture to achieve a
complete seal. Provide in field mock up sample for approval in a non conspicuous area such as
storage closet or Janitor closet.
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CONCRETE CURING MATERIALS

A.

Water: Clean and potable.

B.

Absorptive Cover: Burlap cloth made form jute or kenat, weighing approximately 9 oz per sq yd and
complying with AASHO M 182, Class 3, or cotton mats complying with ASTM C440.

C.

Moisture-Retaining Cover: Waterproof paper, complying with ASTM C171, Type 1 or Type 2;
Polyethylene sheeting, complying with AASHO M 171; Polyethylene-coated burlap.

D.

Curing Compound: Liquid type membrane-forming curing compound complying with ASTM C309;
use Type 1, clear with fugitive dye, for interior and exterior surfaces to receive applied finishes; Clear
Seal, A.C. Horn/W.R. Grace; Sealkure, Toch Bros.; Kure-N-Seal, Sonneborn Building Products;
Abco Cure & Seal, Nox-Crete Chemicals, Inc.

2.06
A.

ACCESSORIES
Vapor barrier shall have all of the following qualities:
2
1.
Maintain permeance of less than 0.01 Perms [grains/(ft · hr · inHg)] as tested in
accordance with mandatory conditioning tests per ASTM E1745 Section 7.1
(7.1.1-7.1.5).
2.
Other performance criteria:
a. Strength: ASTM E1745 Class A.
b. Thickness: 15 mils minimum
3.

Provide third party documentation that all testing was performed on a single
production roll per ASTM E1745 Section 8.1

Vapor barrier products:
1.
Basis of Design: Stego Wrap Vapor Barrier (15-mil) by Stego Industries
LLC., (877) 464-7834; www.stegoindustries.com.
2.
Approved Alternate: Vaporguard by Reef Industries.
3.
Approved Alternate: PMPC by WR Meadows
4.
No substitutions.
B.

Install vapor barrier in accordance with ASTM E1643-11
1.
Extend vapor barrier to the perimeter of the slab. If practicable, terminate it at the
top of the slab, otherwise (a) at a point acceptable to the structural engineer or (b)
where obstructed by impediments, such as dowels, waterstops, or any other site
condition requiring early termination of the vapor barrier. At the point of
termination, seal vapor barrier to the slab itself using Stego Crete Claw, per
manufacturer's instructions.
2.
Contact a Stego Industries representative to coordinate a review of the vapor
barrier installation either by digital review or in person.

C.

Vapor barrier over void boxes
1.
Cartons for slabs shall have protective cover board with Stego 15 mil and Stego
Crete-Claw Tape
2.
No substitutions
3.
Stego Crete-Claw Tape Instructions
a. Overlap seams a minimum of 6 inches. Seal all seams in Stego Wrap using
Crete-Claw Tape.
b. Install Crete-Claw Tape on the entire perimeter of the Stego Wrap
Installation.
c. Install additional Crete-Claw Tape, if required.
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Void Boxes: Fiberboard per Section 03 10 00.
GROUTING MATERIALS
Interior:
Non-Shrink grout, pre-mixed, factory-packaged, ferrous aggregate mortar grouting compound
complying with CE (Corps of Engineers) CRD-C588, Type M; Embeco, Master Builders Co.; Ferrolith
G, Sonneborn; Irontex, Toch Bros.

B.

Exterior:
Non-shrink grout, pre-mixed factory-packed, non-corrosive, metallic grout complying with CRDC621; Ferrolith G-NC, Sonneborn-Contech.

2.08

PROPORTIONING AND DESIGN OF MIXES

A.

Contractor's Testing Laboratory shall proportion mixes by either laboratory trial batch or field
experience methods, using materials to be employed on the project for each class of concrete
required, complying with ACI 301 for normal weight concrete and structural lightweight concrete and
other requirements specified herein. Submit written reports of each proposed mix prior to start of
work. Do not begin concrete production until mixes have been reviewed by the Architect.

B.

Location, type, and minimum 28 day compressive strength of concrete shall be as follows unless
otherwise indicated in structural documents and the Geotechnical recommendations:

C.

Location

Type

Strength

Pavement and Driveways
All Other

Normal Weight F'c = 3,600 psi
Normal Weight F'c = 3,000 psi

Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as
follows unless otherwise indicated in structural documents and the Geotechnical recommendations:
Drilled Piers

Minimum 3"; maximum 5".

Ramps and sloped surfaces:

Minimum 3"; maximum 5".

Slabs, beams, walls:

Minimum 3"; maximum 5".

All other locations:

Minimum 3"; maximum 5".

D.

The maximum allowable water to cement ratio shall not exceed 0.45 as indicated on the structural
drawings, except water cement ratio for concrete subject to exterior exposure shall not exceed 0.5.
Include all free water in the aggregate in all water-cement ratio computations.

E.

Use admixtures in mixes as specified below in amounts as recommended by the manufacturer for
climatic conditions prevailing at time of placement. Adjust quantities and types of admixtures as
required to maintain quality control.
1.

Use air entraining admixture in all concrete exposed to weather elements as manufacturer's
prescribed rate to result in concrete at point of placement having an air content within
following limits:
5% for maximum 1-1/2" aggregate
6% for maximum 1" aggregate
6% for maximum 3/4" aggregate
7% for maximum 1/2" aggregate
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Use air entraining admixture in concrete not exposed to weather in the amount
recommended by manufacturer to improve workability, but the total air content of concrete
shall not exceed 4 percent.
Use water reducing admixture in all concrete except in piers and pavement and driveways.
Its use is optional in piers.

The criteria specified herein as maximum or minimums, and shall not be construed to pre-determine
fixed quantities of materials in the mix design, or to preclude change of an accepted mix design at
any time. Mix design adjustments may be requested by the Contractor when characteristics of
materials, weather, test results, or other circumstances warrant; but such adjustments shall be at no
extra cost to the Owner, Laboratory text data for revised mix designs and strength results must be
submitted to and accepted by the Architect before use in the work.
JOINTS AND EMBEDDED ITEMS
Construction Joints:
1.

Locate and install construction joints, which are shown on the drawings, so as not to impair
the strength of the structure, as acceptable to the Architect.

2.

Provide keyways at least 1-1/2 inch deep in all construction joints in slabs. Pre-formed
bulkheads designed for this purpose may be used in slabs-on-fill.

3.

Place construction joints perpendicular to the main reinforcement.
reinforcement across construction joints.

4.

At each construction joint in slabs form a troweled control joint 1/8 inch wide.

Continue all

Control Joints:
1.

Joint shall be located as shown on the drawings.

2.

Joint forms shall be placed while concrete is still plastic.

3.

Joint forms shall extend 1/4 of the slab thickness.

C.

Joint Sealant: All joints shall be filled with sealant in accordance with Section 07 92 00.

D.

Placing Embedded Items:
1.

Set and build into the work anchorage devices and other embedded items required for other
work that is attached to, or supported by, cast-in-place concrete. Use setting drawings,
diagrams, instructions and directions provided by suppliers of the items to be attached
thereto.

2.

Set edge forms or bulkheads and intermediate screed strips for slabs to obtain the required
elevations and contours in the finished slab surface. Provide and secure units sufficiently
strong to support the types of screeds required. Align the concrete surfaces to the elevation
of the screed strip by the use of strike-off templates or accepted compacting type screeds.

E.

Mechanical and electrical inserts, shall be installed.

F.

Embedded items shall be positioned accurately and supported against displacement. Voids in
sleeves, inserts, and anchor slots shall be filled temporarily with readily removable material to
prevent the entry of concrete into the voids.
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MIXING OF CONCRETE

A.

Ready-Mixed Concrete: Comply with requirements of ASTM C94, and as herein specified.
Proposed changes in mixing procedures, other than herein specified, shall be accepted by the
Architect before implementation.

B.

During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing
time than specified in ASTM C94 may be required.
1.

When the air temperature is between 85 degrees F and 90 degrees F, reduce the mixing
and delivery time from 1-1/2 hours to 75 minutes, and when the air temperature is above 90
degrees F, reduce the mixing and delivery time to 60 minutes.

C.

Certification: Furnish duplicate delivery tickets with each load of concrete delivered to the site. In
addition to the requirements of ASTM C94, provide the following information on delivery tickets:
Type and brand of cement, cement content per cu yd of concrete, maximum size of aggregate,
amount and brand name of each admixture, total water content expressed was water/cement ratio.

D.

Weather Conditions:
1.

When air temperature has fallen to or is expected to fall below 45 degrees F, comply with
recommendation of ACI 306 and as herein specified. Uniformly heat all water and
aggregates before mixing as required to obtain a concrete mixture temperature of not less
than 50 degrees F and not more than 80 degrees F at point of placement.

2.

When hot weather conditions exist, comply with recommendations of ACI 305 and as herein
specified. Cool ingredients before mixing to maintain concrete temperature at time of
placement below 90 degrees F. Mixing water may be chilled, or chopped ice may be used
to control the concrete temperature provided the water equivalent of the ice is calculated to
the total amount of mixing water.

PART 3 – EXECUTION
3.01

CONCRETE PLACEMENT

A.

Pre-Placement Inspection: Before placing concrete, inspect and complete the formwork installation,
reinforcing steel, and items to be embedded or cast in. Notify other crafts involved in ample time to
permit the installation of their work, cooperate with other trades in setting such work, as required.
Thoroughly wet wood forms immediately before placing concrete, as required where form coatings
are not used.

B.

Conveying:

C.

1.

Handle concrete from point of delivery and transfer to the concrete conveying equipment
and to the locations of final deposit as rapidly as practicable by methods which will prevent
segregation and loss of mix materials.

2.

Provide mechanical equipment of such size and design for conveying concrete to ensure a
continuous flow of concrete at the delivery end. Provide runways for wheeled concrete
conveying equipment from the concrete delivery point to the locations of final deposit. Keep
interior surfaces of conveying equipment, including chutes, free of hardened concrete,
debris, water, snow, ice, and other deleterious materials.

General: Deposit concrete continuously or in layers of such thickness that no concrete will be placed
on concrete which has hardened sufficiently to cause the formation of seams or planes of weakness
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within the section. If a section cannot be place continuously, provide construction joints as herein
specified. Deposit concrete as nearly as practicable to its final location to avoid segregation.
D.

E.

Placing Concrete in Forms:
1.

Deposit concrete in forms in horizontal layers not deeper than 18 inches and in a manner to
avoid inclined construction joints. Where placement consists of several layers, place each
layer while preceding layer is still plastic to avoid cold joints.

2.

Consolidate all concrete placed in forms by mechanical vibrating equipment supplemented
by hand-spading, rodding or tamping. Use equipment and procedures for consolidation of
concrete in accordance with ACI recommended practices.

3.

Do not use vibrators to transport concrete inside the forms. Insert and withdraw vibrators
vertically at uniformly spaced locations not farther than the visible effectiveness of the
machine. Do not insert vibrators into lower layers of concrete that have begun to set. At
each insertion, limit the duration of vibration to the time necessary to consolidate the
concrete and complete embedment of reinforcement and other embedded items without
causing segregation of the mix.

Placing Concrete Slabs:
1.

2.

F.

G.

Deposit and consolidate concrete slabs in a continuous operation, within the limits of
construction operation, within the limits of construction joints, until the placing of a panel or
section is completed.
Consolidate concrete during placing operations so that concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

3.

Bring slab surfaces to the correct level with a straight edge and strike off. Use bull floats or
darbies to smooth surface, free of humps or hollows. Do not disturb slab surfaces prior to
beginning finishing operations.

4.

Maintain reinforcing in the proper position during concrete placement operations.

Hot Weather Placing:
1.

When hot weather conditions exist that would seriously impair the quality and strength of
concrete, place concrete in compliance with ACI 305 and as herein specified.

2.

Cooling ingredients before mixing to maintain concrete temperature at time of placement
below 90 degrees F. Mixing water may be chilled, or chopped ice may be used to control
temperature provided water equivalent of ice is calculated to total amount of mixing water.

3.

Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that the steel
temperature will not exceed the ambient air temperature immediately before embedment in
concrete.

4.

Fog spray forms, reinforcing steel and subgrade just before concrete is placed.

5.

Do not use retarding admixtures.

Bonding:
1.

Roughen surfaces of set concrete at all joints, except where bonding is obtained by use of a
concrete bonding agent, and clean surfaces of laitance, coatings, loose particles, and
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foreign matter. Roughen surfaces in a manner to expose bonded aggregate uniformly and
to not leave laitance, loose particles of aggregate, or damaged concrete at the surface.

3.02
A.

B.

2.

Prepare for bonding of fresh concrete to new concrete that has been set but that is not fully
cured, as follows:
a.
At joints between walls or columns and beams or slabs they support, and elsewhere
unless otherwise specified herein, dampen, but do not saturate, the roughened and
cleaned surface of set concrete immediately before placing fresh concrete.
b.
At joints in exposed work; at vertical joints in walls; at joints in beams and other
structural members; dampen, but do not saturate, the roughened and cleaned
surface of set concrete and apply a liberal coating of neat cement grout.
c.
Use neat cement grout consisting of equal parts of Portland Cement and fine
aggregate by weight and not more than 6 gallons of water per sack of cement.
Apply with a stiff broom or brush to a minimum thickness of 1/16 inch. Deposit
fresh concrete before cement grout has attained its initial set.
d.
In lieu of neat cement grout, bonding grout may be a commercial concrete bonding
agent. Apply to cleaned concrete surfaces in accordance with the printed
instructions of the bonding material manufacturer.

3.

Prepare for bonding of fresh concrete to fully-cured hardened concrete by using epoxy-resin
bonding agent, as follows:
a.
Mix the epoxy-resin adhesive binder in the proportions recommended by the
manufacturer, carefully following directions for safety of personnel.
b.
Before depositing fresh concrete, thoroughly roughen and clean hardened concrete
surfaces and coat with epoxy-resin grout not less than 1/16 inch thick. Place fresh
concrete while the epoxy-resin material is still tacky, without removing the in-place
grout coat, and as directed by the epoxy-resin manufacturer.

CONCRETE SURFACE REPAIRS
Patching Defective Areas:
1.

General: Repair and patch defective areas with cement mortar immediately after removal of
forms, when acceptable to Architect.

2.

Cut out honeycomb, rock pockets, voids over 1/4 inch diameter, and holes left by tie rods
and bolts, down to solid concrete but, in no case, to a depth of less than one inch. Make
edges of cuts perpendicular to the concrete surface. Thoroughly clean, dampen with water,
and brushcoat the area to be patched with neat cement grout. Proprietary patching
compounds may be used when acceptable to the Architect.

3.

For exposed to view surfaces, blend white Portland Cement and standard Portland Cement
so that, when dry, the patching mortar will match the color of the surrounding concrete.
Provide test areas at inconspicuous location to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike off slightly higher than the
surrounding surface.

Repair of Formed Surfaces:
1.

Repair exposed-to-view formed concrete surfaces, where possible, that contain defects
which adversely affect the appearance of the finish. Remove and replace the concrete
having defective surfaces if the defects cannot be repaired to the satisfaction of the
Architect. Surface defects, as such, include color and texture irregularities, cracks, spalls,
air bubbles, honeycomb, rock pockets, and holes left by the rods and bolts; fins and other
projections on the surface; and stains and other discolorations that cannot be removed by
cleaning.
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Repair concealed formed concrete surfaces, where possible, that contain defects which
adversely affect the durability of the concrete. If defects cannot be repaired, remove and
replace the concrete having defective surfaces. Surface defects, and such, include cracks
in excess of 0.01 inch wide, cracks of any width and other surface deficiencies which
penetrate to the reinforcement or completely through non-reinforced sections, honeycomb,
rock pockets, holes left by tie rods and bolts, and spalls except minor breakage at corners.

Repair of Unformed Surfaces:
1.

Test unformed surfaces, such as monolithic slabs, for smoothness and to verify surface
plane to the tolerances specified for each surface and finish. Correct low and high areas as
herein specified.
Test unformed surfaces sloped to drain for trueness of slope, in addition to smoothness,
using a template having the required slope. Correct low and high areas as herein specified.

3.03
A.

2.

Repair finished unformed surfaces that contain defects which adversely affect the durability
of concrete. Surface defects, as such, include crazing, cracks in excess of 0.01 inch wide or
which penetrate to reinforcement or completely through non-reinforced sections regardless
of width, spalling, popouts, honeycomb, rock pockets, and other objectionable conditions.

3.

Correct high areas in unformed surfaces by grinding, after the concrete has cured at least
14 days.

4.

Correct low areas in unformed surfaces during, or immediately after completion of surface
finishing operations by cutting out the low areas and replacing with fresh concrete. Finish
repaired areas to blend into adjacent concrete. Proprietary patching compounds may be
used when acceptable to the Architect.

5.

Repair defective areas, except random cracks and single holes not exceeding one inch
diameter, but cutting out and replacing with fresh concrete. Remove defective areas to
sound concrete with clean, square cuts, and expose reinforcing steel with at least 3/4 inch
clearance all around. Dampen concrete surfaces in contact with patching concrete, and
brush with a neat cement grout coating or concrete bonding agent. Mix patching concrete of
the same materials to provide concrete of the same type of class as original concrete.
Place, compact and finish to blend with adjacent finished concrete. Cure in the same
manner as adjacent concrete.

6.

Repair isolated random cracks and single holes hot over one inch diameter by the dry-pack
method. Groove the top of cracks, and cut out holes to should concrete and clean of dust,
dirt and loose particles. Dampen cleaned concrete surfaces and apply bonding compound.
Brush with a neat cement grout coating. Mix dry-pack, consisting of one part Portland
Cement to 2-1/2 parts fine aggregate passing No. 16 mesh sieve, using only enough water
as required for handling and placing. Place dry-pack after bonding compound has dried.
Compact dry-pack mixture in place and finish to match adjacent concrete. Keep patched
areas continuously moist for not less than 72 hours.

7.

Repair methods not specified above may be used, subject to the acceptance of the
Architect.

FINISHING OF FORMED SURFACES
Rough Form Finish:

302

JOB NO. 14102

B.

C.

3.04
A.

B.

C.

Section 03 30 00
CAST-IN-PLACE CONCRETE
Page 11 of 14

1.

Provide rough form finish to concrete formed surfaces not exposed to view in the finish work
or by other construction, unless otherwise indicated.

2.

Standard rough form finish to concrete surface having the texture imparted by the form
facing material used, with tie holes and defective areas repaired and patched, and fins and
other projections exceeding 1/4 inch in height rubbed down or chipped off.

Smooth Form Finish:
1.

Provide smooth form finish for all concrete formed surfaces that are to be exposed-to-view,
or that are to be covered with a coating material applied directly to the concrete or a covering
material bonded to the concrete such as waterproofing, dampproofing, painting, or other
similar system.

2.

Smooth form finish shall be the as-cast concrete surface as obtained with the form facing
material, with defective areas repaired and patched, and all fins and other projections on the
surface completely removed and smoothed.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
occurring adjacent to formed surfaces, strike off smooth and finish with a texture matching the
adjacent formed surfaces. Continue the final surface treatment of formed surfaces uniformly across
the adjacent unformed surfaces, unless otherwise indicated.
MONOLITHIC SLAB FINISHES
Scratch Finish:
1.

Apply scratch finish to monolithic slab surfaces that are to receive mortar setting bed for tile.

2.

After placing slabs, plane surface so that depressions between high spots do not exceed
1/4" under a 10' straightedge. Slope surfaces uniformly to drain where required. After
leveling, roughen surface before final set, with stiff brushes, broom or rakes.

Floated Finish:
1.

Apply floated finish to monolithic slab surfaces that are to receive trowel finish and other
finishes as hereinafter specified.

2.

After screeding, consolidating, and leveling concrete slabs, do not work surface until ready
for floating. Begin floating when surface water has disappeared or when concrete has
stiffened sufficiently to permit operation of power-driven floats. Consolidate surface with
power-driven floats, or by hand-floating if area is small or inaccessible to power units. check
and level the surface plane to a tolerance not exceeding 1/4 inch in 10 feet when tested with
a 10 foot straightedge placed on the surface at not less than two different angles. Cut down
high spots and fill all low spots. Uniformly slope surfaces to drains. Immediately after
leveling, refloat surface to a uniform, smooth, granular texture.

Trowel Finish:
1.

Apply trowel finish to monolithic slab surfaces that are to be exposed to view, and slab
surfaces to be covered with resilient flooring, carpet, tile and other floor finishes.

2.

After floating, begin the first trowel finish operation using a power-driven trowel. Begin final
troweling when the surface produces a ringing sound as the trowel is moved over surface.
Consolidate concrete surface by final hand troweling operation, free of trowel marks, uniform
in texture and appearance, and with a level plane tolerance not exceeding 3/16" x 10' when

303

JOB NO. 14102

Section 03 30 00
CAST-IN-PLACE CONCRETE
Page 12 of 14
tested with a 10 foot straightedge. Grind smooth surface defects which would telegraph
through applied floor covering system.

D.

3.05
A.

B.

Non-Slip Broom Finish:
1.

Apply non-slip broom finish to exterior concrete, platform, steps, and elsewhere as indicated.

2.

Immediately after trowel finishing, slightly roughen concrete surface by brooming with fiber
bristly broom perpendicular to the main traffic route. Coordinate required final finish with the
Architect before application.

CONCRETE CURING AND PROTECTION
General:
1.

Protect freshly placed concrete from premature drying and excessive cold or hot
temperature.

2.

Start curing as soon as free water has disappeared from concrete surface after placing and
finishing. Weather permitting, keep continuously moist for not less than 7 days.

3.

Freshly placed concrete shall be maintained in a moist condition for at least 7 days after
placing. Each day the forms are left in place and kept wet enough to prevent the opening of
joints in the forms and the drying out of the concrete will counted as one day of curing.

Preservation of Moisture: Perform curing of concrete by moisture curing, by moisture-retaining cover
curing, by membrane curing, and by combinations thereof, as herein specified.
1.

Provide moisture curing by any of the following methods:
a.
Keeping the surface of the concrete continuously wet by covering with water.
b.
Continuous water-fog spray.
c.
Covering concrete surface with the specified absorptive cover, thoroughly saturating
cover with water, and keeping continuously wet. Place absorptive cover to provide
coverage of concrete surfaces and edges, with maximum 4 inch lap over adjacent
absorptive covers.

2.

Provide moisture-cover curing as follows: Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width with sides and ends lapped at
least 3 inches and sealed by waterproof tape or adhesive. Immediately repair any holes or
tears during the curing period using cover material and waterproof tape.

3.

Provide membrane curing as follows:
a.
Apply the specified membrane forming and curing compound to damp concrete
surfaces as soon as the water film has disappeared. Apply uniformly in a two-coat
continuous operation by power spray equipment in accordance with the
manufacturer's directions. Re-coat areas which are subjected to heavy rainfall
within 3 hours after initial application. Maintain the continuity of the coating and
repair damage to the coat during the entire curing period.
b.
Do not use membrane curing compounds on slabs on grade or on surfaces which
are to be covered with a coating material applied directly to the concrete or with a
covering material bonded to the concrete, such as other concrete, liquid floor
hardener, waterproofing, dampproofing, membrane roofing, flooring, and other
coatings and finish materials.
c.
Do not use membrane curing compound at any areas to receive stain concrete
finish.

304

JOB NO. 14102

Section 03 30 00
CAST-IN-PLACE CONCRETE
Page 13 of 14

C.

Curing Formed Surfaces: Cure formed concrete surfaces, including the undersides of beams, and
other similar surfaces by moist curing with the forms in place for the full curing period until forms are
removed. If forms are removed, continue curing by any of the methods specified above, as
applicable.

D.

Curing Unformed Surfaces:

E.

3.06

1.

Initially cured unformed surfaces, such as slabs, and other flat surfaces by moist curing.

2.

Final cure unformed surfaces, unless otherwise specified, by any of the methods specified
above, as applicable.

3.

Final cure concrete surfaces to receive liquid floor hardener or finish flooring by use of
moisture-retaining cover, unless otherwise directed.

Temperature of Concrete During Curing:
1.

When the atmospheric temperature is 40 degrees F and below, maintain the concrete
temperature at not less than 55 degrees F continuously throughout the curing period. When
necessary, make arrangements before concrete placing for heating, covering insulation or
housing as required to maintain the specified temperature and moisture conditions
continuously or the concrete curing period. Provide cold weather protections complying with
the requirements of ACI 306.

2.

When the atmospheric temperature is 80 degrees F and above, or during other climatic
conditions which will cause too rapid drying of the concrete, make arrangements before the
start of concrete placing for the installation of wind breaks or shading, and for fog spraying,
wet sprinkling, or moisture-retaining covering. Protect the concrete continuously for the
concrete curing period. Provide hot weather protections complying with the requirements of
ACI 305.

3.

Maintain concrete temperature as uniformly as possible, and protect from rapid atmospheric
temperature changes. Avoid temperature changes in concrete which exceed 5 degrees F in
any one hour and 50 degrees F in any 24-hour period.

4.

Protection from Mechanical Injury: During the curing period, protect concrete from
damaging mechanical disturbances including load stresses, heavy shock, excessive
vibration, and from damage caused by rain of flowing water. Protect all finished concrete
surfaces from damage by subsequent operations.

MISCELLANEOUS CONCRETE ITEMS

A.

Filling-In: Fill-in holes and openings left in concrete structures for the passage of work by other
trades, unless otherwise shown or directed, after the work of other trades is in place. Mix, place and
cure concrete as herein specified, to blend with in-place construction. Provide all other
miscellaneous concrete filling shown or required to complete the work.

B.

Vapor Barrier Under Slabs-On-Fill: Refer to structural notes for exact placement of vapor barrier
under slabs-on-fill.

3.07
A.

EVALUATION AND ACCEPTANCE OF CONCRETE
Evaluation of Quality Control Tests: The concrete quality control testing as hereinbefore specified
will be evaluated by the following criteria.
1.

Do not use concrete delivered to the final point of placement which has a slump or total air
content outside the values specified.
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2.

Compressive strength tests will be considered satisfactory if the average of any group of
three consecutive compressive strength tests which may be selected, is in each instance
equal to or greater than the 28-day design compressive strength of the type or class of
concrete; and no individual strength test result falls below 90 percent of the specified 28-day
compressive strength.

3.

If the compressive strength tests fail to meet the minimum requirements specified, the
concrete represented by such tests will be considered deficient in strength and subject to
additional testing as herein specified.

B.

Strength of Concrete Structures: The strength of the concrete structure-in-place will be considered
potentially deficient if it fails to comply with any of the requirements which control the strength of
structure.

C.

Testing Concrete Structure for Strength: When there is evidence that the strength of the concrete
structure in-place does not meet specification requirements, the concrete testing service shall take
cores drilled from hardened concrete for compressive strength determination, complying with ASTM
C 42.
1.

D.

Strength of concrete for each series of cores will be considered satisfactory if their average
compressive strength is at least 90 percent of the 28-day design compressive strength and if
no single core is less than 75 percent of specified 28-day compressive strength.

Fill core holes solid with patching mortar, and finish to match adjacent concrete surfaces.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to the work in this section.

1.02

WORK INCLUDED
Mortar and grout for masonry construction.

1.03

RELATED WORK

A. Section 01 45 00 – Testing and Laboratory Services.
B. Section 04 22 00 – Concrete Masonry Units.
B. Section 04 43 00 – Stone Veneer Masonry
1.04
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
1.05

REFERENCES
ACI 530 – Building Code Requirements for Masonry Structures.
ACI 530.1 – Specifications for Masonry Structures.
ASTM C5 – Specification for Quicklime for Structural Purposes.
ASTM C144 – Aggregate for Masonry Mortar.
ASTM C150 – Portland Cement.
ASTM C207 – Hydrated Lime for Masonry Purposes.
ASTM C270 – Mortar for Unit Masonry.
ASTM C404 – Aggregate for Masonry Grout.
ASTM C476 – Grout for Reinforced and Non-Reinforced Masonry.
ASTM C780 – Test Method for Evaluation of Mortars.
ASTM C952 – Testing of Mortar Bond Strength.
ASTM C1072 – Method for Measurement of Masonry Flexural Bond Strength.
ASTM C1142 – Ready Mixed Mortar for Masonry.
SUBMITTALS

A. Submit under provisions of Section 01 33 00.
B. Design Mix and Admixtures.
C. Samples of mortar illustrating mortar color and range of color.
1.06

QUALITY ASSURANCE
Perform work in accordance with ACI 530 and ACI 530.1.

1.07

TESTING

A. As specified in Section 01 45 00.
B. Per ASTM C780 for Mortar.
C. Per ASTM C143 for Grout.
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DELIVERY, STORAGE AND HANDLING

A. Deliver, store, protect and handle products under provisions of Section 01 60 00.
B. Maintain packaged materials clean, dry and protected against dampness, freezing and foreign
matter.
1.09

ENVIRONMENTAL REQUIREMENTS

A. Cold Weather:
Maintain materials and surrounding air temperature to minimum 40 degree F prior to, during and 48
hours after completion of masonry work.
B. Hot Weather:
Maintain materials and surrounding air temperature to 90 degrees F prior to, during and 48 hours
after completion of masonry work.
PART 2 – PRODUCTS
2.01

MATERIALS

A. Portland Cement: ASTM C150, normal-Type I.
B. Mortar Aggregate: ASTM C144, standard masonry type, clean, dry, protected against dampness,
freezing, and foreign matter.
C. Grout Course Aggregate: ASTM C404.
D. Hydrated Lime: ASTM C207, Type S.
E. Water: Clean and potable.
F. Water Repellent Additive: “Mortar Tite” integral admixture for water repellent mortar by Addiment,
Inc.
G. Mortar Color: An approved brand, pure, non-fading, mineral pigment color as submitted by the
Contractor and selected by Architect. A different color may be used with each type and color of
masonry.
H. Substitutions under provisions of Section 01 60 00.
2.02

MORTAR MIXES

A. Allowable mortar mix ranges for proportions of mortar for masonry by volume per ASTM C270 types.
1.

Mortar for exterior masonry veneer walls:
-1 part Portland cement
-½ part hydrated lime (1 part)
-Sand not less than 2-1/4 and not more than 3 times the sum of the separate volumes of
cementitious materials
-Incorporate “Mortar Tite” per label instructions.

2.

Mortar for structural walls (Type S):
-1 part Portland cement
-½ part hydrated lime
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-Sand not less than 2 ¼ and not more than 3 times the sum of the separate volumes of
cementitious materials.
-Incorporate “Mortar Tite” per label instructions for exterior walls.

B. Provide cement-lime mortar; masonry cement is not acceptable.
C. Color as selected by Architect.
2.03

GROUT MIXES

A. Shall be in accordance with ASTM C476.
B. 2500 PSI Strength.
C. Testing: In accordance with ASTM C1019.
2.04

MORTAR MIXING

A. Thoroughly mix mortar ingredients in accordance with ASTM C270 in quantities needed for
immediate use between 3 minutes and 5 minutes with the maximum amount of water to produce a
workable consistency in a mechanical batch mixer.
B. If water is lost by evaporation, re-temper within 2 hours of mixing. Do not re-temper mortar after 2
hours of mixing.
C. GROUT MIXING:
Comply with ASTM C476 for grout of consistency at time of placement that will completely fill all
spaces intended to receive grout.
2.05

MORTAR STRENGTH
Mortar shall have a minimum 28 day compressive strength of 1800 PSI. This is Type S.

2.06

PRECONSTRUCTION TESTING

A. Mortar Mixes: Test mortars prebatched by weight in accordance with ASTM C780 recommendations
for preconstruction testing. Test results will be used for establish optimum mortar proportions and
establish quality control values for construction testing.
B. Grout Mixes: Test grout batches in accordance with ASTM C1019 procedures. Test results will be
used to establish optimum grout proportions and establish quality control values for construction
testing
PART 3 – EXECUTION
3.01

INSTALLATION

A. Install mortar and grout in accordance with ASTM C270.
B. Work grout into masonry cores and cavities to eliminate voids.
C. Do not install grout in lifts greater than 16 inches without consolidating grout by rodding.
D. Do not displace reinforcement while placing grout.
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E. Remove excess mortar from grout spaces.
3.02

FIELD QUALITY CONTROL

A. Field inspection and testing will be performed under provisions of Section 01 45 00.
B. Test and evaluate mortar in accordance with ASTM C780.
C. Test and evaluate grout in accordance with ASTM C1019.

END OF SECTION
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PART 1 – GENERAL

1.01
A.

1.02

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.
SUMMARY
A. Provide “TotalFlash”, or approved equal, all-inclusive flashing/drainage system.
includes Flashing, Cavity Wall Drainage, Drip Edge, Termination Bar and Weeps.

System

B. Related Sections:
1. Section 04 22 00 – Concrete Masonry Units
1.03

REFERENCES
A. Industry Standards:
1. ASTM
2. BIA
3. MCAA
B. Industry Standards:
1. BIA Tech Note: Brick Construction - #7
Water Penetration Resistance - Design and Detail
2. BIA Tech Note: Brick Construction - #28B
Brick Veneer/Steel Stud Walls

1.04

DEFINITIONS
A. Terms:
1.
2.
3.
4.
5.

1.05

Cavity Wall Flashing
Foundation Sill Flashing
Through Wall Flashing
Termination Bar
Adhesive/Sealant for Flashing

SUBMITTALS
A. Provide in accordance with Section 01 33 00 (Submittal Procedures)
1. Product data and installation instructions.
2. Two sections demonstrating lap joint: Each 18” x 14” (457 mm x 356 mm)

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS
A. Mortar Net USA Ltd, 541 S. Lake Street, Gary, IN 46403
Ph: 800-664-6638
www.MortarNet.com
Local representative: Bill Lunsford, 817-300-7262
B. Substitutions: Under provisions at Section 01 60 00
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PRODUCTS
TotalFlash system consists of: Thermoplastic Vinyl Membrane, manufactured by Mortar Net.;
Mortar Net Drainage/Weep System, Mortar Net Stainless Steel Drip Edge, and Mortar Net
Termination Bar.
A. TotalFlash System:
The Thermoplastic Vinyl Membrane is a 40 mil polymeric, reinforced, UV stable membrane.
TotalFlash system shall be provided in minimum 12” x 5’ panels and pre molded inside and
outside corner pieces.
B. Mortar Collection Device/Weep Tabs:
Recycled polyester material impregnated with UV protection, biocide to resist mold and flame
retardant. Woven mesh designed to allow moisture to migrate to the integrated weep tabs;
product adhered to the flashing membrane. Color to match masonry and be approved by
Architect.
1. Thickness: 3/8 inch (9.25 mm)
2. Height: 10 inches (254 mm)
3. Length: 5 feet (1524 mm)
C. Drip Edge (used along brick ledge):
304 Stainless Steel Drip Edge pre-attached to the flashing membrane and designed to divert
moisture away from the masonry wall.
1. 28 gauge (.014) 304 Stainless Steel with formed drip edge
2. Length: 5 feet (1524 mm)
3. Width: 2.0 inches (51mm)
D. Adhesive:
Provided with system for lapping TotalFlash sections:
a.
Multi-Purpose/Structural Sealant/No Slump/Moisture Cure
(Exceeds ASTM C920-94)
b.
NO VOC
c.
One part
E. Termination Bar:
Pre-attached termination bar is designed to fasten flashing system to the substrate or can be
tucked into mortar joint.
a. Strip manufactured from high strength corrosion resistance plastic with pre-drilled
holes for attachment.
b. Length 5 feet (1524 mm)
c. Hole spacing 6 inches (152 mm)
F. Screws:
Provided self-tapping hex head screws designed to allow attachment to Masonry, Wood or
Steel Stud.
1. #14 x 1 ¼
2. Minimum 5 foot section
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PART 3 – EXECUTION
3.01

INSTALLATION
A. Install Flashing/Drainage System in accordance with Manufacturer’s installation instructions.
B. Install system as required by detailed project drawings for cavity wall drainage.
C. Provide flashing membrane system and drainage mat above all openings unless otherwise
approved by Architect. The drip edge is not used above the openings, as it is intended to be
used along the masonry ledge.
D. Provide written field report from manufacturer representative indicating their on-site visual
observation during installation, confirming proper installation.
END OF SECTION
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PART 1 – GENERAL
1.01
A.

1.02

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.
1.

The Contract Documents as defined in Section 01010 – Summary of Work, apply to the
Work of this Section.

2.

Section 01 23 00 – Alternates.

3.

Section 01 60 00 – Substitution Request Form.

WORK INCLUDED

A. Brick Units.
B. Reinforcement, anchors, and accessories.
1.03

WORK INSTALLED BUT FURNISHED UNDER OTHER SECTIONS

A. Section 05500 – Miscellaneous Metals: Loose steel lintels.
B. Section 07620 – Metal Flashing and Trim.
1.04

RELATED WORK

A. Section 04 05 00 – Mortar and Grout.
B. Section 04 05 23 – Masonry Accessories – Flashing
C. Section 04 43 00 – Stone Veneer Masonry
D. Section 06 10 00 – Rough Carpentry.
E. Section 07 92 00 – Caulking and Sealant.
1.05

SUBMITTALS

A. Submit in accordance with Section 01300.
B. Submit manufacturer’s product data for each type of concrete unit masonry, concrete unit masonry
accessories, and other manufactured products, including certifications that each type complies with
specified requirements.
1.06

MOCKUP

A. As soon as the brick and stone samples have been approved, deliver enough brick to the job site to
construct a 6’-0” x 4’-0” sample wall panel. Construct mock up for each exterior wall system using a
staggered, or step back approach revealing each piece of the wall system.
B. Construct the panel using the brick, mortar, reinforcing, weep holes, tooling, and cleaning as
specified.
C. The approved sample panel shall be standard of workmanship.
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D. Panel shall not be removed until masonry work as required by this section has been completed.
1.07

ENVIRONMENTAL CONDITIONS

A. Masonry erected when the ambient air has a temperature of more than 99 degrees F, in the shade,
and has a relative humidity of less than 50 percent shall be protected from direct exposure to wind
and sun for 48 hours after installation.
1.08

DELIVERY, STORAGE AND HANDLING OF MATERIALS
Deliver, store, and handle materials to prevent inclusion of foreign materials and damage by water or
weather. Store packaged materials in their original packages. Damaged or deteriorated materials
shall be removed from the premises.

PART 2 – PRODUCTS
2.01

BRICK UNITS

A. Standard Face Brick: Shall be modular in size, 2-1/4 x 3-5/8 inch x 7-5/8”, and conform to the
requirements of ASTM C-216, Grade SW for brick in contact with the earth and Grade MW
elsewhere.
B. Brick Types
DGD to REVISE
C
2.02

Furnish special uncored face brick in locations where cores would be exposed in finish work.
ANCHORS AND TIES

A. Acceptable Manufacturers:
1. Products specified are manufactured by AA Wire Product and are listed as a standard of quality.
2. Products of Dur-O-Wall and Heckman Bldg. Products, conforming to specification requirements
are acceptable.
3. Substitutions: Under provisions of the General Provisions.
B. Anchors:
1. Dovetail Anchors: Corrugated bar type, minimum 16-gauge and hot-dipped galvanized.
Dovetail anchor slots furnished per manufacturers recommendation.
2. Anchors and ties for the store veneer shall be as recommended by the manufacturer.
C. Adjustable Anchors and Ties:
1. Anchors: AA401J, 6-inch length, 16-gauge galvanized steel, mechanically fastened as
manufactured by AA Wire Products Company.
2. Ties: AA400 Flex-O-Lock, 3/16 inch galvanized wire, as manufactured by AA Wire Products
Company.
3. Zinc coating shall comply with ASTM A153-B2.
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ACCESSORIES

A. Weep Holes: Tube Type 3/8” 0.D x 3-1.2” long. Finish shall match mortar color.
B. Pre-formed Joint Material: Cork; ASTM D1752.
C. Mortar Net: Provide continuous Mortar Net along base of air space to catch mortar drippings. Highdensity polyethylene, 90% open mesh, dovetail shape.
PART 3 – EXECUTION
3.01

LAYING AND SETTING BRICK

A. Wet all brick except brick having absorption less than 5 percent before laying. Heat water and sand
in cold weather. Do not lay brick in temperature below freezing unless such heating of materials and
protection of work is properly provided for.
B. The exterior surfaces of concrete shall be dampproofed before face brick is laid.
C. All brick work shall be laid true to dimensions, plumb, square, and in bond. All courses shall be level
with joints of uniform width.
D. Vertical joints in facing bond work shall be spaced so as to line up plumb and true, and all joints shall
be as uniform as the type of brick will allow.
E. Lay facing brick in full mortar bed with shoved joint. Completely fill joints with mortar. Do not furrow
mortar with point of trowel.
F. Allow space for caulking of joints at frames.
G. Bond for facing brick shall be running bond. Typically, match existing bond pattern.
H. Anchor facing brick to metal studs at 16 inches o.c. vertically and 16 inches o.c. horizontally with
adjustable anchors and ties.
I.

Joint thickness shall be such as to provide coursing pattern to match existing brick work. When the
joints have become thumbprint hard, all exposed joints shall be tooled with a sled jointing tool. The
jointer shall be larger than the width of the joints so that a complete contact is made along the edges
of the units, compressing and sealing the surface of the joint. Joints shall be pointed as the tool
proceeds.

J.

Form weep holes in head joints at face brick over shelf angles and lintels and where shown on the
drawings. Weep holes shall be formed in head joints not more than 24 inches o.c.

K. Keep air space clean of mortar at all times. Where brick is below grade, fill solid, form mortar to
slope (wick) to outside.
L. When flashing is to be laid on or against masonry, the surface of the masonry shall be smooth and
free from projections which might puncture the flashing material.
M. Where fresh masonry joins masonry that is partially set or totally set, the exposed surface of the set
masonry shall be cleaned and lightly wetted so as to obtain the best possible bond with the new
work. All loose brick and mortar shall be removed.
N. Control Joints:
1. Vertical: Where indicated on drawings or a maximum of 8’ from the corners and 20’ maximum
spacing (15’ max when supported on a steel frame). Lay units to form a vertical joint free of
mortar and of same as normal head joint.

317

JOB NO. 14102

Section 04 21 13
BRICK MASONRY
Page 4 of 4

2. Horizontal: Locate under shelf angles and other dissimilar materials abutted by brick. Leave
bed joint free of mortar.
3. Sealant: Shall be in accordance with Section 07920.
3.02

FLASHINGS
Build in, as the work progresses, all flashings which enter the masonry, using the material and
following the instructions of the appropriate section of the specifications. Provide 5 oz laminated
copper flashing at sills and ledges where Total Flash is not applicable

3.03

OPENINGS AND HOLES

A.

Provide all openings and holes in masonry work. Provide all chases and recesses in masonry work
of all types as indicated on the drawings and as required for pipes, ducts, and other work of
Mechanical and Electrical contractors. Such work shall be accurately located by the contractor
requiring the work, but masonry work shall not be constructed without giving other contractors due
notices and opportunity to lay out or install such items as may be required for their work.

B.

Where required for installation of work of other contractors, leave openings as indicated on the
drawing or as required to receive a later installation.

C.

After work of other contractors is in place, openings shall be neatly filled with masonry of the same
type as in the adjoining surfaces.

3.04

SETTING AND BUILDING-IN

A.

Build-in materials occurring in any type of masonry construction that are furnished by other
contractors. All build-in work shall be accurately placed, secured, held in position, and located by the
contractor requiring the work.

B.

Set and build-in items of miscellaneous iron such as loose lintels and anchors required to complete
all parts not connected to steel.

C.

Set all anchor bolts required for the attachment of work to masonry.

D.

Build-in recesses, flashings, receivers, slots, anchors, sleeves and other work required by the
drawings.

3.05
A.
3.06

PROTECTION
At the end of each day’s work, cover the tops of walls with canvas or other suitable material weighted
down to exclude weather.
CLEANING BRICKWORK

A.

After pointing is done and wall is dry, clean face brick surface with clean water and mild detergent.
Do not use acid. Remove all stains and mortar streaks using stiff fiber bristle brush.

B.

After 7 days clean with water and mild detergent or cleaners recommended by Brick manufacturer.
Do not use acid. Wet surfaces before applying cleaning solution. Apply cleaning solution with
bucket and brush. DO NOT USE HIGH PRESSURE SPRAY. Remove all stains and mortar using a
stiff bristle brush. Rinse thoroughly with water.

3.07

MASONRY WASTE DISPOSAL (Refer to Sections 01352 and 01524)
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Concrete masonry units.
B. Lintels.
C. Reinforcement, anchors, and accessories.
1.03

WORK INSTALLED BUT FURNISHED UNDER OTHER SECTIONS

A. Section 05 50 00 – Miscellaneous Metals.
B. Section 07 21 00 – Insulation.
1.04

RELATED WORK

A. Section 04 05 00 – Mortar and Grout.
B. Section 04 05 23 – Masonry Accessories – Flashing.
C. Section 06 10 00 – Rough Carpentry.
D. Section 07 90 00 – Joint Sealant.
1.05

REFERENCES

A. ACI 530 – Building Code Requirements for Masonry Structures.
B. ACI 530.1 – Specifications for Masonry Structures.
C. ASTM A82 – Cold Drawn Steel Wire for Concrete Reinforcement.
D. ASTM A123 – Zinc Coatings on Iron and Steel Products.
E. ASTM A951 – Standard specification for masonry joint reinforcement.
F. ASTM C55 – Concrete brick.
G. ASTM C90 – Load-bearing concrete masonry units.
H. ASTM C126 – Glazed concrete masonry units.
I.

ASTM C129 – Non-load-bearing concrete masonry units.

J.

ASTM C744 – Prefaced concrete units.

K. ASTM C780 – Method for Construction Evaluation of Mortars.
L. ASTM E514 – Test Method for Water Permeance of Concrete Masonry.
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SUBMITTALS

A. Submit in accordance with Section 01 33 00.
B. Submit manufacturer’s product data for each type of concrete unit masonry, concrete unit masonry
accessories, and other manufactured products, including certifications that each type complies with
specified requirements.
C. Submit 1 sample of all accessories and anchors.
1.07

QUALITY ASSURANCE

A. Perform work in accordance with ACI 530 and ACI 530.1.
B. Maintain one copy of documents on site.
1.08

QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing the products specified with minimum 3 years
experience.
B. Installer: Minimum 5 years documented experience.
1.09

MOCKUPS

A. Concrete Masonry Unit Mockup:

1.10

1.

Provide mockups as directed by the Architect.

2.

As soon as the samples have been approved, deliver enough units to the job site to
construct:
a. 4'-0" long x 4'-0" high sample wall panel. Note that Interior walls shall be constructed for
exposed to view on both sides. Provide sample of each condition including Split Face
units when used for specific projects, interior walls and each exterior wall system.
Include back up wall (studs or CMU), sheathing, flashings, damproofing, mortar net and
weeps, caps, sills, insulation, etc.

3.

Construct the panel using the mortar, reinforcing, tooling and cleaning as specified.

4.

The approved sample panel shall be the standard of workmanship.

5.

Panel shall not be removed until masonry work as required by this section has been
accepted or as directed by the Architect.

6.

Use sample panel to test cleaning methods.

ENVIRONMENTAL CONDITIONS

A. Hot Weather Installation:
Maintain materials and surrounding air temperature to maximum 90 degrees F prior to, during, and
48 hours after completion of masonry work.
B. Cold Weather Installation:
1.

No frozen work shall be built upon.
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2.

Before erecting masonry during temperatures below 40 degrees F, a written statement shall
be submitted and approval received of the methods proposed to heat the masonry materials
and protect the masonry from freezing as required below.

3.

Masonry units shall be kept completely covered and free from frost, ice, and snow at all
times. Maintain materials and surrounding air temperature to minimum 40 degrees F prior
to, during, and 48 hours after completion of masonry work.

DELIVERY, STORAGE AND HANDLING OF MATERIALS
Deliver, store and handle materials to prevent inclusion of foreign materials and damage by water or
weather. Store packaged materials in their original packages. Damaged or deteriorated materials
shall be removed from the premises.

1.12

PRE-INSTALLATION CONFERENCE
Convene one week prior to commencing work of this section, under provisions of Section 01 20 00.

PART 2 – PRODUCTS
2.01

CONCRETE MASONRY UNITS

A. Acceptable concrete masonry unit manufacturers:
1. Normal Concrete Masonry Units (Smooth Face and Split Face) CMU
a.
Product specified is manufactured by Texas Building Products Corporation and is
listed as a standard of quality.
b.
Products of Featherlight Building Products Corporation, conforming to specification
requirements are acceptable.
3: Substitutions: Under provisions of Section 01 60 00.
B. Normal Concrete Masonry Units, Burnished Units and Split Face Masonry Units:
1.

Provide units complying with characteristics indicated below for Grade, Type, face size,
exposed face and, under each form of block included, for weight classification:
a. All concrete masonry units: ASTM C90 Grade N, hollow units made from Portland
Cement and lightweight aggregate.
b. Sizes: Manufacturer's standard units with nominal face dimensions of 16 inches long x
8 inches high x (4”, 8”, and 12”) thickness as indicated or as required.
c. Type I, ASTM C90, moisture-controlled units. Limit moisture absorption during delivery
and until time of installation to the maximum percentage specified for Type I units for
average relative humidity as reported by the U.S. Weather Bureau Station nearest the
project site.
d. Exposed Faces: Manufacturer's standard color and texture. Double face units shall
have the same texture on both sides except split face units. All masonry exposed to
view from the exterior shall have integral color and waterproofing, unless specifically
indicated.
e. Special Shapes: Provide where required for lintels, corners, jambs, sash, control
joint, headers, bonding, starter blocks, sill blocks, and other special conditions. Bull
nose corner units shall be used at all exposed corners and jambs, inside the building.
f. Color:
Burnished Face Color A: Palo Pinto 2
Burnished Face Color B: Blanco
Split Face Color A: Palo Pinto
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REINFORCEMENT, ANCHORS AND ACCESSORIES

A. Acceptable Manufacturers:
1.

Products specified are manufactured by Hohmann & Bernard, Inc., and are listed as a
standard of quality.

2.

Products of Dur-O-Wall, AA Wire Products, and Heckman Building Products, conforming to
specification requirements, are acceptable.

3.

Substitutions: Under provisions of Section 01 60 00.

B. Horizontal Joint Reinforcement:
1.

Wire not lighter than 9-gauge conforming to ASTM A82; hot-dipped, galvanized finish ASTM
A641, Class 1.

2.

Joint Reinforcement: Consists of a ladder type masonry reinforcing; overall width
approximately 2 inches less than finished wall width; Dur-O-Wal Ladur.

3.

Adjustable Joint Reinforcement Cavity Walls:
a.
CMU Backup truss-type masonry reinforcing with box ties flush-welded every 16
inches o.c. that extend into the outer wythe; overall width approximately 2 inches
less than finished wall width; Lox-All Truss-Box-Mesh.
b.
Screws: Self-drilling, self-taping, Type 410 Stainless Steel.
c.
Reinforcing Steel: Type specified in Section 03 20 00; sizes as indicated on
drawings.
d.
Anchors: Dovetail Anchors: Corrugated bar type, minimum 16-gayge and hotdipped galvanized. Dovetail anchor slots furnished and installed in Section 03 10
00.
e.
Wall Stabilizer: Slip-set stabilizer, hot-dipped, galvanized, Type “H” and “U”.

C. Reinforcing Steel: ASTM A615 Grade 60, deformed billet-steel bars, unfinished.
D. ACCESSORIES
1.

Control Joints: Preformed rubber material; RS Series conforming to ASTM 2000 2AA-805,
size as required.

2.

Bond Breaker: ASTM D226, #15 felt.

3.

Compressible Filler: Premolded, flexible cellular neoprene rubber filler strips complying with
ASTM D 1056, Grade RE41E1, capable of compression up to 35% of width and thickness
indicated.

4.

Mortar Net: High-density polyethylene (HOPE), 90% open mesh, dovetail shape. Size as
required for cavity opening.

5

BlockNet by Mortar Net for all exterior single wythe masonry walls. Installed per mfr
recommendations

6.

Weep Holes: Weeps shall be formed with weep tabs as part of the Total Flash system.
Where weep tabs are not used provide tube type 3/8” OD x 3 ½” long

7.

Flashing: As per Section 07 62 00.

8.

Other accessories as may be required for work of this section.
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PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of Section
01 45 00.
B. Compressive Strength: Prepare and test masonry prisms in accordance with ASTM C1314 for all
load-bearing walls.
1.

Prepare two sets of prisms using units and mortar identified for load-bearing walls. Test one
set at 7 days and the other set at 28 days.

2.

Concrete masonry prisms: Height-to-thickness ratio of not less than 1.33 and not more than
5.0; apply correction factor per ACI 530/530.1/ERTA for ratio other than 2.0.

C. Flexural Bond Strength: For load-bearing walls, test masonry prisms in accordance with ASTM
E518 with tooled joints downward.
PART 3 – EXECUTION
3.01

LAYING AND SETTING CONCRETE UNIT MASONRY

A. Concrete masonry units shall be layed up ahead of masonry veneer, then dampproofed as specified
in Section 07 19 00
B. Lay concrete unit masonry with full-face shell mortar beds. Fill vertical head joints (end joints
between units) solidly with mortar from face of unit to a distance behind face equal to not less than
the thickness of longitudinal face shells. Solidly bed cross webs with mortar of starting courses, cells
filled with grout and cells with reinforcement.
C. Maintain vertical continuity of core or cell cavities, which are to be reinforced and grouted, to provide
minimum clear dimension indicated and to provide minimum clearance and grout coverage for
vertical reinforcement bars. Keep cavities free of mortar. Solidly bed webs in mortar where adjacent
to reinforced cores or cells.
D. All work shall be plumb and true and built accurately to the dimensions shown. All units shall be set
in running bond except where indicated stacked bond. Units shall be cut accordingly to fit around
pipes, ducts, openings, and all voids slushed full with mortar.
E. Units shall be set tightly against inside of frames where they occur and all voids slushed full with
mortar. Frame anchors shall be built-in as the work progresses and the cells of all masonry units
adjacent to the bucks or frames shall be filled solidly with mortar. Such filling shall extend to full
height of frames and to a point not less than 16 inches on each side of jamb. Slush hollow metal
frame jambs in masonry work with well-compacted mortar as the work progresses.
F. Wall horizontal joint reinforcement at intersections, corners, and splices shall be lapped 12 inches.
Similar reinforcement shall be placed over all door openings in block walls and extended a minimum
of 4 feet beyond the jamb on each side of the opening. The above reinforcement is in addition to the
regular reinforcement in every other block joint.
G. Vertical joints in concrete masonry units work shall be spaced so as to line up plumb and true, and
all joints shall be as uniform as the units will allow.
H. Bond partitions to other partitions, but in locations where partitions join exterior walls, form cold butt
joints and tie with corrugated ties spaced 16 inches o.c. vertically. Sealant for cold butt joints shall be
in accordance with Section 07 90 00.
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I.

Anchor all masonry to concrete by means of reinforcing dowels spaced not to exceed 16 inches o.c.
vertically or as required by structural documents.

J.

Where cutting of any concrete masonry unit is necessary and the joints are exposed, the cuts shall
be made with a power driven saw with wet diamond blade.

K. Mortar joints shall be nominal 3/8 inch thick varying slightly as necessary to work bond and shall be
cut off flush where bock is not exposed and elsewhere where indicated on the drawings. All other
joints shall be tooled with sled jointing tool to provide neat concave joint after they have become
thumbprint hard.
L. All walls and partitions shall be laid with extreme care to prevent irregularities, mortar splotches, and
hold clean straight mortar joint.
M. All concrete masonry units shall have all mortar and other foreign materials completely removed
from the pores and faces of the block and left clean. Pointing of units shall be done when joints are
tooled.
N. Top of all CMU walls shall have continuous bond beams. Interior partitions will span greater than
10ft. without perpendicular intersecting walls or diagonal bracing to structure indicated on drawings,
provide horizontal diagonal bracing on top of walls at 6ft. from the corner using 4 x 4 x ¼ steel angle.
All walls shall be secured to structure above or nearest adjacent structural wall in concealed manner
where possible.
O. Reinforcing Bars:
1.

Reinforcing bars shall be installed at locations as indicated on the drawings.

2.

Clean reinforcement of loose rust, mill scale, earth, and other materials which will reduce
bond to mortar or grout. Do not use reinforcement bars with kinks or bends not shown on
drawings, or bars with reduced cross-section due to excessive rusting or other causes.

3.

Place vertical reinforcement prior to laying of concrete unit masonry. Extend above
elevation of maximum pour height as required for splicing. Support in position at vertical
intervals not exceeding 192 bar diameters nor 10 feet.

4.

Position reinforcement accurately at the spacing indicated. Support and secure vertical bars
against displacement. Provide at least 1/2 inch clear between vertical bars and concrete
unit masonry shell.

5.

Splice reinforcement bars where shown; do not splice at other points unless approval is
obtained. Provide lapped splices, unless otherwise indicated. In splicing vertical bars or
attaching to dowels, lap ends, place in contact, and wire tie.

P. Grouting:
1.

Provide fine grout in accordance with ASTM C476 for filling spaces less than 4 inches in one
or both horizontal directions.

2.

Provide coarse grout in accordance with ASTM C476 for filling 4 inch spaces and larger in
both horizontal directions.

3.

Grout for cells of concrete unit masonry shall be 2500 psi grout in accordance with Section
04 05 00.

4.

Pour grout using chute or container with spout. Rod or vibrate grout during placing. Place
grout continuously; do not interrupt pouring of grout for more than one hour. Terminate
grout pours 1-1/2 inch below top course of pour. Maximum pour height allowed shall be 5
feet.
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Q. Control Joints:
1.

Vertical: Locate where indicated on the drawings or max 15’ (field verify exact location with
architect) and full height along both sides of all openings including doors and windows. Lay
units to form a vertical joint free of mortar and same width as normal head joint. Do not
continue horizontal joint reinforcing through control and expansion joints.

2.

Sealant: Shall be in accordance with Section 07 92 00.

R. Cavity Walls:
1.

Do not let mortar fall into cavity air space.

2.

Embed in masonry, joint reinforcement with box ties at 16 inches o.c. vertically to secure
veneer.

S. At the top of sloping walls, cut rake at continuous angle to avoid stepping the block
3.02

FLASHINGS
Build in, as the work progresses, all dampproofing and flashings which enter the masonry, using the
material and following the instructions of the appropriate section of the specifications.

3.03

REINFORCED MASONRY BOND BEAMS AND LINTELS

A. Provide concrete masonry unit lintels and tie beams in the locations indicated and over openings
more than 15 inches wide where no lintels are indicated. This includes openings for ducts and
similar items.
B. All exposed lintels, including precast units, shall have joint to match the pattern of the adjacent
masonry.
C. Form lintels and bond beams of concrete masonry trough units; reinforced as indicated and fill with
2500 psi grout. Care shall be exercised in casting lintels and bond beams to insure complete filling
of cells and true alignment with uniform mortar joints on exposed faces.
3.04

OPENINGS AND HOLES

A. Provide all openings and holes in masonry work. Provide all chases and recesses in masonry work
of all types as indicated on the drawings and as required for pipes, ducts, and other work of
Mechanical and Electrical Contractors. Such work shall be accurately located by the Contractor
requiring the work, but masonry work shall not be constructed without giving other Contractors due
notice and opportunity to lay out or install such items as may be required for their work.
B. Where required for installation of work of other Contractors, leave openings as indicated on the
drawing or as required to receive a later installation.
C. After work of other Contractors is in place, openings shall be neatly filled with masonry of the same
type as in the adjoining surfaces.
3.05

SETTING AND BUILDING-IN

A. Build-in materials occurring in any type of masonry construction which are furnished by other
Contractors. All build-in work shall be accurately placed, secured, held in position, and located by
the Contractor requiring the work.
B. Set and build-in items of miscellaneous iron such as loose lintels and anchors required to complete
all parts not connected to steel.
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C. Set all anchor bolts required for the attachment of work to masonry.
D. Build-in recesses, flashings, slots, anchors, reinforcing, sleeves and other work required by the
drawings.
3.06

PROTECTION
At the end of each days work, cover the tops of walls with canvas or other suitable material weighted
down to exclude weather.

3.07

REPAIR, POINTING AND CLEANING

A. Remove and replace masonry units which are loose, chipped, broken, stained or otherwise
damaged, or if units do not match adjoining units as intended. Provide new units to match adjoining
units and install in fresh mortar or grout, pointed to eliminate evidence of replacement.
B. Pointing: During the tooling of joints, enlarge any voids or holes and completely fill with mortar.
Point-up joints at openings and adjacent work to provide a neat, uniform appearance, properly
prepared for application of sealant where it occurs.
C. Clean concrete unit masonry to comply with masonry manufacturer's directions and applicable
NCMA "Tek" bulletins.
3.08

FIELD QUALITY CONTROL

A. An independent testing agency will perform filed quality control tests, as specified in Section 01 45
00.
B. Prism Tests: Test masonry and mortar panels for compressive strength in accordance with ASTM
C1314 and for flexural bond strength in accordance with ASTM C1072 or ASTM E518; perform tests
for load bearing wall construction and evaluate results. Constructed two sets of prisms for every
5000 sq. ft. of wall surface.
END OF SECTION

326

JOB NO. 14102

Section 04 43 00
STONE VENEER MASONRY
Page 1 of 5

PART 1 – GENERAL
1.01
A.

1.02
A.
1.03

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to the work of this section.
WORK INCLUDED
Stone wall veneer, complete with anchorage for securing to backup, flashings and cavity vents.
WORK INSTALLED BUT FURNISHED UNDER OTHER SECTIONS

A.

Section 04 05 23 – Masonry Accessories – Flashing.

B.

Section 05 50 00 – Miscellaneous Metals: Loose steel lintels.

C.

Section 07 62 00 – Metal Flashing and Trim.

1.04

RELATED WORK

A.

Section 04 05 00 – Mortar and Grout.

B.

Section 05 50 00 – Miscellaneous Metals: Loose steel lintels.

C.

Section 06 10 00 – Rough Carpentry: Centering and shoring.

D.

Section 07 92 00 – Caulking and Sealant.

1.05

SUBMITTALS

A.

Submit shop drawings and product data under the provisions of Section 01 33 00.

B.

Indicate pertinent dimensioning, layout, anchorage, construction details and method of installation.

C.

Submit samples under provisions of Section 01 33 00, of type and finish of stone.

D.

Provide samples of adequate size to indicate coloration, markings and texture.

1.06

MOCKUPS

A.

Provide mockup as directed by Architect.

B.

As soon as the stone samples have been approved, deliver enough stone to the job site to
construct a 6’-0” x 4’-0” sample wall panel.

C.

Construct the panel using the stone, mortar, flashing, cast stone, sheathing, rigid insulation, ties,
control joints, and cleaning as specified.

D.

The approved sample panel shall be the standard of workmanship.

E.

Panel shall be located so as to not be removed until stone work as required by this Section has
been accepted or as directed by Architect.
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Stone erected when the ambient air has a temperature of more than 99 degrees F, in the
shade, and has a relative humidity of less than 50 percent shall be protected from direct
exposure to wind and sun for 48 hours after installation.

Cold Weather Installation:
1.

No frozen work shall be built upon.

2.

Before erecting stone during temperatures below 40 degrees F, a written statement shall be
submitted and approval received of the methods proposed to heat the masonry materials
and protect the masonry from freezing as required below.

3.

Stone units shall be kept completely covered and free from frost, ice, and snow at all times
and shall have a minimum temperature of 30 degrees F when laid. Temperature of mortar
shall be between 70 degrees F and 110 degrees F. Temperature of mixing water or of
water and sand introduced to cement shall not exceed 160 degrees F.

DELIVERY, STORAGE AND HANDLING OF MATERIALS
Deliver, store and handle materials to prevent inclusion of foreign materials and damage by water
or weather. Store packaged materials in their original packages. Damaged or deteriorated
materials shall be removed from the premises.

PART 2 – PRODUCTS
2.01

STONE

A.

Submit representative samples of stone as described below, from a minimum of three (3) different
sources, for selection by the Owner and Architect prior to construction of the mock up panel.
Stone shall be similar to Lueders Limestone Texas Cream. Length to be random and mixed
throughout between 12” and 30”.

B.

Limestone full thickness veneer.
1.

Region: Texas

2.

Limestone conforming to ASTM C 568 with the following properties:
a. Compressive strength, ASTM C 170: 6,870 psi.
b. Absorption ASTM C 97: 4.8 percent.
c. Flexural Strength: ASTM C 880: 896.
d. Modulus of Rupture C 99, C 568: 884
e. Freeze/Thaw Loss ASTM C 97: 0.09 percent.

3. Face:
a. Machine Split-face, Machine Rock-face, Pitched-face
4. Standard Dimension:
a. Course Height: 12 inches
b. Bed Depth: Standard 4 inch nominal
c. Sawn Top, Bottom, Back and Length between 12” and 30”.
5. Color Range: Texas Cream.
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A.

B.

MASONRY ANCHORS/TIES
Acceptable Manufacturers:
1.

Products specified are manufactured by Heckmann Building Products Inc. and are listed as
a standard of quality.

2.

Products of Dur-O-Wall and HB Products conforming to specification requirements are
acceptable.

3.

Substitutions: Under provisions of Section 01600.

Horizontal Joint Reinforcement:
3.

C.

Wire not lighter than 9 gauge conforming to ASTM A82; galvanized finish ASTM A641,
Class 1.

Adjustable Veneer Anchoring Systems. Provide appropriate system per back-up material.
1.

2.

2.03

Section 04 43 00
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Pos-I-Tie No. 75 System using the following system components: Barrel nuts – 92% Zamac
2 Zinc Alloy., Provide appropriate system for metal stud application and concrete panel
installation as per manufacturers’ instructions and wall location.
Ties – use triangle wire tie, 5” long (or as recommended by manufacturer) – 3/16” dia. Zinc
coating shall comply with ASTM A153-B2.

ACCESSORIES

A.

Weep Vents: Mortar Net Weep Vents (color to match mortar) placed at 24” O.C. for brick shelf.

B.

Mortar Net: Provide continuous Mortar Net along base of air space to catch mortar drippings.
High-density polyethylene, 90% open mesh, dovetail shape. Thickness to fill cavity width.

PART 3 – EXECUTION
3.01

PREPARATION

A.

Ensure items built-in by other Sections for this work are properly located and sized.

B.

Established lines, levels and coursing. Protect from disturbance.

3.02
A.

INSTALLATION
Prior to erection, clean stone, leaving edges and surfaces free of dirt or foreign matter.
1.

Do not use wire brushes or implements which would mark or damage exposed surfaces.

B.

Lay stone in coursed random pattern. Erect plumb, accurately in position with full bed and head
joints of mortar, and securely and rigidly anchored to back-up with ties spaced not to exceed 16
inches o.c. horizontally and 16 inches vertically. Ties may need to be installed as stone is laid due
to random size stone.

C.

Arrange stone pattern to provide most consistent mortar joint width throughout work; between ½
inch to ¾ inch maximum.

D.

Avoid soiling, chipping or defacing finish surfaces.
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E.

Maintain uniform joint widths.

F.

Neatly tool joint surfaces to a concave joint.

G.

Provide circulation vents in head joints at face brick over brick shelf and at top of wall, not more
than 24 inches o.c. Moisture weeps shall be controlled with the use of Total Flash membrane and
drainage mat at brick shelf, sills, and lintels and where shown on the drawings.

H.

Keep air space clean of mortar at all times. Where veneer is below grade, or as shown on
drawings, fill solid with mortar under the flashing in the void space. Mortar to slope (wick) to
outside.

I.

Control Joints:
1. Vertical: Locate where indicated on the drawings, or if not shown, locate at a maximum
spacing of 20’ O.C. Locate at maximum 15’ OC where supported on cantilevered structural
steel frame.
2. Horizontal: Locate on shelf angles and other dissimilar materials abutting masonry. Leave
bed joint free of mortar.
3. Sealants: Shall be in accordance with Section 07920.

3.03
A.

3.04

FLASHINGS
Built-in as the work progresses, all flashings which enter the stone, using the material and
following the instructions of the appropriate Section of the specifications.
LINTELS

A.

Install loose steel lintels as required.

B.

Provide minimum bearing at each jamb of 8”.

3.05
A.

3.06

PROTECTION
At the end of each days work, cover the tops of walls with canvas or other suitable material
weighted down to exclude weather.
CLEANING

A.

Clean soiled surfaces using non-acidic solution of type which will not harm stone, mortar joint
material, or adjacent surfaces.

B.

Use non-metallic tools in cleaning operations.

3.07

SETTING AND BUILDING-IN

A.

Building materials occurring in any type of masonry construction that are furnished by other
contractors. All built-in work shall be accurately placed, secured, held in position, and located by
the contractor requiring the work.

B.

Set and built-in items of miscellaneous iron such as loose lintels and anchors required to
complete all parts no connected to steel.

330

JOB NO. 14102

Section 04 43 00
STONE VENEER MASONRY
Page 5 of 5

C.

Set all anchor bolts required for the attachment of work to masonry.

D.

Build-in recesses, flashings, receivers, slots, anchors, sleeves and other work required by the
drawings.

3.08

OPENINGS AND HOLES

A.

Provide all openings and holes in masonry work. Provide all chases and recesses in masonry
work of all types as indicated on the drawings and as required for pipes, ducts, and other work of
Mechanical and Electrical contractors. Such work shall be accurately located by the contractor
requiring the work, but masonry work shall not be constructed without giving other contractors due
notices and opportunity to lay out or install such items as may be required for their work.

B.

Where required for installation or work of other contractors, leave openings as indicated on the
drawing or as required to receive a later installation.

C.

After work of other contractors is in place, openings shall be neatly filled with masonry of the same
type as in the adjoining surfaces.

D.

Provide 5 oz laminated copper flashing where Total Flash is not applicable, only upon discussion and
approval of architect, otherwise use Total Flash system as specified, including the drainage mat at
openings with weep vents for ventilation.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections apply to work of this section.

1.02

WORK INCLUDED
Cast stone, reinforcement and anchorage.

1.03

1.04

1.05

RELATED WORK
A.

Section 04 05 00 – Mortar and Grout.

B.

Section 04 21 13 – Brick Masonry.

C.

Section 04 22 00 – Concrete Masonry Units.

D.

Section 07 92 00 – Joint Sealant.

SUBMITTALS
A.

Shop Drawings: Submit shop drawings indicating details of joints, reinforcement steel,
anchors, lifting and handling instructions.

B.

Samples: Submit two samples of at least 4" x 4" in size. For color, provide full scale for
mock-up.

ENVIRONMENTAL CONDITIONS
A.

Hot Weather Installation:
Stone erected when the ambient air has a temperature of more than 99 degrees F, in the
shade, and has a relative humidity of less than 50 percent shall be protected from direct
exposure to wind and sun for 48 hours after installation.

B.

Cold Weather Installation:
1.

No frozen work shall be built upon.

2.

Before erecting stone during temperatures below 40 degrees F, a written statement
shall be submitted and approval received of the methods proposed to heat the
materials and protect from freezing as required below.

3.

Stone units shall be kept completely covered and free from frost, ice, and snow at
all times and shall have a minimum temperature of 30 degrees F when laid.
Temperature of mortar shall be between 70 degrees F and 110 degrees F.
Temperature of mixing water or of water and sand introduced to cement shall not
exceed 160 degrees F.

4.

The air temperature of the stone shall be maintained above 40 degrees F for at
least 24 hours.
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DELIVERY, STORAGE AND HANDLING
A.

Fabrication, handling and jobsite storage: After curing, the stone shall be stored, stacked
and transported in a manner to prevent cracking, chipping, spalling and other injuries. All
stone shall b stored at the jobsite and in such a manner as to rest entirely free from the
ground.

B.

Jobsite Protection: Stone shall be protected at all times to prevent concrete, asphalt,
rainwater and other foreign material from defacing stone surfaces.

PART 2 – PRODUCTS
2.01

2.02

CAST STONE MATERIALS
A.

Portland Cement: ASTM C150, Type I, white Portland cement.

B.

Aggregates: As per manufacturer's standards.

C.

Sand: ASTM C33, clean hard white sand.

D.

Reinforcement Steel:
1.

Bars: ASTM A615, deformed bars, Grade 60.

2.

Wire for Concrete Reinforcement: ASTM A82.

3.

Welded Steel Wire Fabric for Concrete Reinforcement: ASTM A185.

E.

Coloring Agent: Non-facing limeproof pigment.

F.

Water: Water shall be clean and free from deleterious substances.

G.

Anchors: Dowels, ASTM A615, plain bars, Grade 60, galvanized or stainless steel.

H.

Ties: 16-gauge stainless steel wire.

MORTAR
Mortar shall be in accordance with Section 04 05 00.

2.03

MANUFACTURING
A.

Reinforcement: The stone shall be reinforced with welded wire fabric and/or steel
reinforcement bars and required by manufacturer. Galvanized reinforcement shall be used
where minimum cover of 1-1/2" cannot be maintained.

B.

Stone: Stone shall consist of a mixture of 2-1/2 parts concrete aggregate to one part
Portland cement with a water cement ratio not to exceed 2 gallons of water per sack of
cement. The stone shall be steam cured for 16 hours and have a minimum compressive
strength of 5000 psi at 28 days of age. Moisture absorption shall not exceed 8 percent
when tested according to ASTM C97. All stone shall be true to dimensions and profiles with
sharp straight edges.
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C.

Waterproofing: One coat of 3 percent silicone waterproofing shall be applied to the face of
all stone before delivery to the jobsite.

D.

Finish: Light sand finish.

TOLERANCES
A.

The following tolerances shall govern for all stone covered by these specifications.
1.

Squareness: Stone shall not be more than 1/8 inch in 6 feet out of square.

2.

Warpage: Stone shall not be warped more than 1/8 inch per 6 feet of length.

3.

Reinforcement: Reinforcement steel shall be within plus or minus 1/4 inch of the
position shown on the drawings.

PART 3 – INSTALLATION
3.01

3.02

JOINTS
A.

Set stone true to line and level on full mortar beds. All joints shall be 1/4 inch.

B.

All joints in copings, except bed joints, shall be raked out 3/4 inch and sealed with sealing
compound as specified in Section 07 92 00.

C.

All other joints shall be filled with mortar as the stone is set. Tool joints to slightly concave
surface well bonded at edges.

D.

Where penetrations are required through stone such as fence posts or other penetration,
there shall be two separate units and a joint centered on the penetration.

ATTACHMENT
All stone shall be attached in accordance with reviewed shop drawings.

3.03

PATCHING
Patching of minor defects will be permitted if performed with the proper materials by skilled
craftsmen and to the Architects satisfaction. Patches shall not be noticeable to the Owner or
Architect from a distance of 4’ away, or unit will need to be replaced.

3.04

CLEANING
After stones are installed, all foreign matter shall be removed from the surface of the stone using a
stiff fiber brush, Dutch Cleanser or equal and clear water. Acid shall not be used in cleaning.

3.05

WATERPROOFING
After final cleaning, apply a minimum of one coat of 3 percent silicone waterproofing to all exposed
surfaces of stone until water is no longer absorbed.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A.

Structural steel framing members.

B.

Base plates.

1.03

RELATED SECTIONS
Section 05 50 00 – Metal Fabrications.

1.04

REFERENCES

A.

ASTM A992 – Wide Flange Steel.

B.

ASTM A36 – Structural Steel.

C.

ASTM A307 / ASTM A490

D.

ASTM A500.

E.

AWS D1.1 – Structural Welding Code.

F.

AISC – Specification for Architectural Exposed Structural Steel.

G.

AISC – Specification for the Design, Fabrication and Erection of Structural Steel for Buildings.

H.

SSPC – Steel Structures Painting Council.

1.05
A.

SUBMITTALS
Submit shop drawings under provisions of Section 01 33 00.
1.
2.

1.06

Indicate profiles, sizes, spacing, and locations of structural members, openings,
attachments, connections, and fasteners.
Indicate welded connections with AWS A2.0 welding symbols. Indicate net weld lengths.

QUALITY ASSURANCE

A.

Fabricate structural steel members in accordance with AISC - Specification for the Design,
Fabrication and Erection of Structural Steel for Buildings.

B.

Perform Work in accordance with AISC - Specification for Architectural Exposed Structural Steel.

1.07

QUALIFICATIONS
Fabricator: Company specializing in performing the work of this Section with minimum 5 years
experience.
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Section 05 12 00
STRUCTURAL STEEL
Page 2 of 2

FIELD MEASUREMENTS
Verify that field measurements are as shown on Drawings.

PART 2 – PRODUCTS
2.01

MATERIALS

A.

Wide Flange Steel: ASTM A992

B.

Plates and Bars: ASTM A36.

C.

Square Tubing: ASTM A500, Grade B (46,000 psi yield).

D.

Bolts, Nuts, and Washers: ASTM A307 galvanized to ASTM A153 for galvanized members.

E.

Anchor Bolts: ASTM F1554 Grade 36, Grade 55 at Frames and Braced Columns.

F.

Welding Materials: AWS D1.1; type required for materials being welded.

G.

If sizes or thickness indicated is not available, contractor shall provide next available size or
thickness and indicate such on submittal for approval. No addition cost will be considered.

2.02

FINISH

A.

Prepare structural component surfaces in accordance with SSPC SP 2.

B.

Shop prime structural steel members. Do not prime surfaces that will be field welded or in contact
with concrete.

C.

Galvanize to ASTM A123 (Structural Steel Exposed to Weather or Earth, and Other), structural steel
members noted to be galvanized. Provide minimum 1.25 oz/sq. ft. galvanized coating.

PART 3 – EXECUTION
3.01

EXAMINATION
Verify that field conditions are acceptable and are ready to receive work.

3.02

ERECTION

A.

Allow for erection loads, and for sufficient temporary bracing to maintain structure sage, plumb, and
in true alignment until completion of erection and installation of permanent bracing.

B.

Field weld components and shear studs indicated on shop drawings.

C.

Do not field cut or alter structural members without approval or Architect/Engineer.

D.

After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in
contact with concrete.

3.03

ERECTION TOLERANCES

A.

Maximum Variation From Plumb: 1/4 inch.

B.

Maximum Offset From True Alignment: 1/4 inch.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

1.03

1.04

1.05

WORK INCLUDED
A.

Fabrication, delivery and erection of steel joists and joist bridging.

B.

Bearing plates, angles and anchors.

RELATED WORK
A.

Section 05 12 00 – Structural Steel.

B.

Section 05 31 00 – Steel Decking.

C.

Section 05 50 00 – Miscellaneous Metals.

SUBMITTALS
A.

Submit shop drawings and product data under provisions of Section 01 33 00.

B.

Manufacturer's Data, Steel Joists: Submit manufacturer's specification and installation
instructions for each type of joist and its accessories. Include manufacturer's certification
that joists comply with SJI "Standard Specifications." Indicate by transmittal form that a copy
of each instruction has been distributed to the Erector.

C.

Shop Drawings, Steel Joists: Submit detailed drawings showing layout of joist units, special
connections, jointing and accessories. Include the mark, number, type, location and spacing
of joists and bridging.

QUALITY ASSURANCE
A.

Provide joists fabricated in compliance with the following and as herein specified:
1.

Steel Joist Institute (SJI) Standard Specifications, Load Tables and Weight Tables
for:
a.

1.06

K-Series Open Web Steel Joist.

B.

Qualification of Welding Work: Qualify welding processes and welding operators in
accordance with AWS "Standard Qualification Procedure."

C.

Joists welded in place are subject to inspection and testing. Refer to Section 01 45 00 for
inspections and tests by Owners Testing Agency.

DELIVERY, STORAGE AND HANDLING
Deliver, store and handle steel joists as recommended by SJI "Standard Specifications." Handle and
store joists in a manner to avoid deforming members and to avoid excessive stresses.
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PART 2 – PRODUCTS
2.01

2.02

MATERIALS
A.

Steel: Comply with SJI "Standard Specifications" for K-Series joists.

B.

Steel Prime Paint: Comply with SJI "Standard Specifications," except asphalt type paint not
permitted.

FABRICATION
A.

General: Fabricate steel joists in accordance with SJI "Standard Specifications".

B.

Holes in Chord Members: Provide holes in chord members where shown for securing other
work to the steel joists; however, deduct the area of holes from the area of the chord when
calculating the strength of the member.

C.

Extended Ends: Provide extended ends on joists where shown, complying with the
manufacturer's standards and requirements of applicable SJI "Standard Specification" and
load tables.

D.

Ceiling Extension: Provide ceiling extensions in areas having ceilings attached directly to
joist bottom chord. Provide either an extended bottom chord element or a separate unit to
suit manufacturer's standards of sufficient strength to support the ceiling construction.
Extend ends to within 1/2 inch of the finished wall surface unless otherwise indicated.

E.

Bridging: Provide horizontal or diagonal type bridging for "open web" joints complying with
SJI "Standard Specifications".

F.

End Anchorage: Provide end anchorages to secure joists to adjacent construction,
complying with SJI "Standard Specifications", unless otherwise indicated.

G.

Camber: Provide camber in accordance with SJI "Standard Specifications

H.

Shop Painting: Remove loose scale, heavy rust and other foreign materials from fabricated
joists and accessories before application of shop paint.
1.

Apply one shop coat of steel joist primer paint to steel joist and accessories, by
spray, dipping, or other method to provide a continuous dry paint film thickness of
not less than 0.50 mil.

PART 3 – EXECUTION
3.01

INSPECTION
Erector must examine the areas and conditions under which steel joists are to be installed and notify
the Contractor in writing of conditions detrimental to the proper and timely completion of the work.
Do not proceed with the work until unsatisfactory conditions have been corrected in a manner
acceptable to the Erector.

3.02

ERECTION
A.

Place and secure steel joists in accordance with SJI "Standard Specifications", final shop
drawings and as herein specified.
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Section 05 21 00
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Page 3 of 3
Placing Joists:
fastening.
1.

3.03

Adjust and align in accurate locations and spacing before permanently

Provide temporary bridging, connections and anchors to ensure lateral stability
during construction.

C.

Bridging: Install bridging simultaneously with joist erection before any construction loads are
applied. Anchor ends of bridging lines at top and bottom chords where terminating at walls
or beams.

D.

Fastening Joists: Field weld joists to supporting steel framework in accordance with SJI
"Standard Specifications" for the type of joists used. Coordinate welding sequence and
procedure with the placing of joists.

E.

Touch-Up Painting: After joist installation, paint all field bolt heads and nuts and abraded or
rusty surfaces on joists and steel supporting members. Wire brush surfaces and clean with
solvent before painting.

DEFICIENCIES
A.

Correct deficiencies in steel joist work which inspections and laboratory test reports have
indicated to be not in compliance with requirements.

B.

Independent Testing Laboratory shall inspect and report on corrected work until it is in
compliance with specification requirements.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

1.03

1.04

1.05

SECTION INCLUDES
A.

Steel roof deck and accessories.

B.

Formed steel cant strips.

C.

Framing for openings up to and including 18 inches.

D.

Bearing plates and angles.

RELATED SECTIONS
A.

Section 05 12 00 – Structural Steel: Structural framed openings larger than 18 inches.

B.

Section 05 21 00 – Steel Joists: Structural framed openings larger than 18 inches.

C.

Section 05 50 00 – Miscellaneous Metals.

REFERENCES
A.

AISI – Specification for the Design of Cold-Formed Steel Structural Members.

B.

ASTM A36 – Structural Steel.

C.

ASTM A525 – Steel Sheet, Zinc-Coated, Galvanized by the Hot-Dip Process.

D.

ASTM A611 – Steel, Cold-Rolled Sheet, Carbon, Structural.

E.

AWS D1.1 – Structural Welding Code.

F.

SDI – Design Manual for Composite Decks, Form Decks, Roof Decks.

PERFORMANCE REQUIREMENTS
A.

1.06

1.07

Design metal decking in accordance with SDI Design Manual for Composite Decks, Form
Decks, Roof Decks.

SUBMITTALS
A.

Shop Drawings: Indicate decking plan, support locations, projections, openings, pertinent
details and accessories.

B.

Product Data: Provide deck profile characteristics and dimensions, structural properties and
finishes.

QUALIFICATIONS
A.

Installer: Company specializing in performing the work of this Section with minimum 5 years
experience.
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DELIVERY, STORAGE AND HANDLING
A.

1.09

Section 05 31 00
STEEL DECKING
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Separate sheets and store decking on dry wood sleepers; slope for positive drainage.

FIELD MEASUREMENTS
A.

Verify that field measurements are as shown on Drawings.

PART 2 – PRODUCTS
2.01

2.02

MATERIALS
A.

Sheet Steel: ASTM A446, Grade A Structural Quality; with G90 galvanized coating
conforming to ASTM A525.

B.

Bearing Angles: ASTM A36 steel, unfinished.

C.

Tough-up Primer: Zinc chromate type.

FABRICATION
A.

1 ½” Metal Decking: Sheet steel, configured as follows:
Span Design:
Minimum Metal Thickness
(Excluding Finish)
Nominal Height:
Formed Sheet Width:
Side Joints:
Flute Sides:

B.

Multiple
22- Gauge
1-1/2" Type F fluted profile to SDI, IR (or as indicated on
the drawings)
36 inch
Lapped
Plain vertical face

3” Metal Decking: Sheet steel, configured as follows:
Span Design:
Minimum Metal Thickness
(Excluding Finish)
Nominal Height:
Formed Sheet Width:
Side Joints:
Flute Sides:

Multiple
20- Gauge
3" Type N fluted profile to SDI, IR (or as indicated on the
drawings)
36 inch
Lapped
Plain vertical face

C.

Fasteners: Galvanized hardened steel, steel-tapping.

D

Weld Washers: Mild Steel, Uncoated, ¾ inch outside diameter, 1/8 inch thick.

PART 3 – EXECUTION
3.01

EXAMINATION
A.

Verify that field conditions are acceptable and are ready to receive work.

B.

Beginning of installation means installer accepts existing conditions.
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INSTALLATION
A.

Erect metal decking in accordance with SDI Design Manual for Composite Decks, Form
Decks, Roof Decks and manufacturer's instructions.

B.

Bear decking on steel supports with 1-1/2" minimum bearing. Align and level.

C.

Fasten ribbed deck as per GENERAL NOTES on Structural Drawings.

D.

Weld in accordance with AWS D1.1.

E.

Reinforce steel deck openings from 6 to 18 inches in size with 2 x 2 x 1/4" steel angles.
Place angles perpendicular to flutes; extend minimum three flutes beyond each side of
opening and mechanically attach to deck at each flute.

F.

Install sheet steel closures and angle flashings to close openings between deck and walls,
columns and openings.

G.

Immediately after welding deck and other metal components in position, coat welds, burned
areas and damaged surface coating with touch-up prime paint.

END OF SECTION
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PART 1 – GENERAL
1.01

DESCRIPTION
This section specifies materials and services required for the design and installation of
cold-formed metal frame system including purlins and steel studs, with tracks and required
accessories as required for a complete system. The entire system is the responsibility of a third
party Design Engineer and stamped by a Registered Engineer in the State of Texas. Contractor
shall be responsible for all associated costs.

1.02

1.03

RELATED WORK
A.

Structural steel framing: Section 13 34 19 – Metal Building System

B.

Section 07 42 13 – Wall Panels

C.

Exterior continuous insulation: Section 07 21 00 – Insulation

D.

Section 07 42 65 Thermal, Water, & Air Barrier Wall System

RELATED DOCUMENTS
A.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification sections, apply to work of this section.
1.
2.

3.
4.
1.04

The Contract Documents as defined in Section 01 11 00 – Summary of Work, apply
to the Work of this Section.
Memorandum of Understanding (MOU) between the United States Environmental
Protection Agency’s ENERGY STAR® Roof Products Program and Roofing
Material Manufacturers. Additional requirements and information necessary to
complete the Work of this Section may be found in other documents.
Section 01 23 00 – Alternates.
Section 01 60 00 – Substitution Request Form.

DESIGN REQUIREMENTS
Design steel studs in accordance with AISI Publication "Specification for the Design of
Cold-Formed Steel Structural Members", unless otherwise permitted by the architect and engineer.

1.05

1.06

SUBMITTALS
A.

Submit in accordance with Section 01 33 00, SAMPLES AND SHOP DRAWINGS.

B.

Shop Drawings: Shop and erection drawings showing stud layout, connections to
supporting members, and information necessary to complete the installation as shown
and specified. Include design calculations for framing members and accessories.

C.

Manufacturer's Literature and Data: Showing stud sections and structural characteristics.

APPLICABLE PUBLICATIONS
A.

The publications listed below form a part of this specification to the extent referenced.
The publications are referenced in the text by the basic designation only.

B.

American Iron and Steel Institute (AISI): Specification for the Design of Cold-Formed
Steel Structural Members (1986).
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C.

American Society of Testing and Materials (ASTM):
A446..........
Steel Sheet, Zinc-coated (Galvanized) by the Hot-Dip Process,
Structural (Physical) Quality
A525..........
General Requirements for Steel Sheet, Zinc-coated (Galvanized)
by the Hot-Dip Process

D.

American Welding Society (AWS):
D1.3..........
Structural Welding Code-Sheet Steel

E.

Military Specifications (Mil. Spec.):
MIL-P-21035B.........Paint, High Zinc Dust Content, Galvanizing Repair

SYSTEM DESCRIPTION
A.

Structural Design: Prepare complete structural design calculations for framing members
and accessories.

B.

Welding: Comply with AWS D1.1.

C.

Maximum Allowable Deflection: L/600 when backing masonry. L/360 otherwise

D.

Engineer wall system to provide for movement of components without damage, failure of
joint seals, undue stress on fasteners, or other detrimental effects when subject to
seasonal or cyclic day and night temperature ranges. Coordinate with Metal building
design for transfer of loads from metal building system.

E.

Design system to accommodate construction tolerances, deflections of building structural
members, and clearances of intended openings. Include diaphragm channels, strapping
or banding as needed since this project utilizes continuous insulation in lieu of sheathing.

F.

Include furring channel system as needed to attach metal wall panels to exterior stud
framing system through exterior insulation board described in 07 42 65 Thermal, Water &
Air Barrier Wall System

PART 2 – PRODUCTS
2.01

MATERIALS
A.

Studs and furring channels for wall panels:
1.

2.
3.
4.

Width shall be min. six inches (6”) or as indicated on the drawings and approved
by Architect. Manufacturer’s standard C-shaped load-bearing steel stud with
1.625” flange and flange return lip complying with ASTM A653 and C955.
Studs may be punched.
16 Gauge and Heavier Units: Structural quality steel sheet with minimum yield
point of 50,000 psi, conforming to ASTM A653 and C955.
18 Gauge and Lighter Units: Commercial quality steel sheet with minimum yield
point of 33,000 psi, conforming to ASTM A653 and C955.

B.

Track: Formed steel, channel shaped, same width as studs, tight fit with thick solid web.

C.

Fasteners:
1.

Screws:
a.
Self-tapping, self-drilling, with corrosion-resistant finish.
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b.

1/2 inch Type S-12 pan head for attaching two members of 16 or 18
gauge metal thickness.

2.

D.

Anchorage Devices: Power driven or power actuated, drilled expansion bolts; or
screws with sleeves.
3.
Welding: AWS D1.1.
Finishes:
1.
2.
3.

E.
2.02

Galvanizing: ASTM A525, coating class G-60.
Primer: FS TT-P-645, touch-up for galvanized surfaces.
Purlins shall be primer finished per 05120.2.02.

Galvanizing Repair Paint: MIL-P-21035B.

REQUIREMENTS
A.

Stud framing members shall be of the type, size, gage, and have the section properties
shown.

B.

Steel members and components shall be hot-dip galvanized in accordance with ASTM
A525, G60.

C.

Welding shall be in accordance with AWS D1.3.

D.

Members and accessories shall be furnished by one manufacturer only.

PART 3 – EXECUTION
3.01

3.02

FABRICATION
A.

Framing components may be pre-assembled into panels. Panels shall be square with
components attached.

B.

Cut framing components squarely or as required for attachment.

C.

Hold members in place until fastened.

D.

Where required, provide specified insulation in double header members and double jamb
studs which will not be accessible after erection.

ERECTION
A.

Handle and lift prefabricated panels in a manner as to not distort any member.

B.

Securely anchor tracks to supports as shown.

C.

At butt joints, securely anchor the two pieces of track to the same supporting member or
butt-weld or splice together.

D.

Plumb, align, and securely attach studs to the flanges or webs of both upper and lower
tracks.

E.

Install jack studs above and below openings and as required to furnish support. Securely
attach jack studs to supporting members.

F.

Attach bridging for studs in a manner to prevent stud rotation. Space bridging rows as
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shown.

3.03

G.

Studs shall be in one piece for their entire length, splices will not be permitted, unless
approved by design engineer representing shop drawing submittal. Manufacture and their
design engineer shall provide design and material necessary to span notches required at
x bracing or similar conflicts.

H.

Provide a load distribution member at the top track where joist is not located directly over
bearing stud.

I.

Provide joist bridging and web stiffeners at reaction points where shown.

J.

Provide end blocking where joist ends are not restrained from rotation.

K.

Provide an additional joist under parallel partitions, unless otherwise shown, when the
partition length exceeds one-half the joist span and when floor and roof openings interrupt
one or more spanning members.

L.

Exterior wall stud spacing shall be as required by the engineer designing this cold form
metal stud system.

FIELD REPAIR
Touch-up damaged galvanizing with galvanizing repair paint.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A.

Provide miscellaneous metals, shop fabricated and manufactured in accordance with the schedule.

B.

Primer.

1.03

RELATED WORK
1. Section 09 90 00 – Painting
2. Section 07 42 65 Thermal, Water, & Air Barrier Wall System

1.04

REFERENCES

A.

ASTM A36 – Structural Steel.

B.

ASTM B26 – Cast Aluminum.

C.

ASTM A53 – Steel Pipe, Hot Dipped, Zinc Coated Welded and Seamless.

D.

ASTM 500 – Steel Tubing, Cold-formed, Welded and Seamless.

E.

FS TT-P_86 – Paint, Ready-Mixed.

F.

AWS D1.1 – Structural welding Code.

1.05
A.

SUBMITTALS
Submit shop drawings under provisions of Section 01 33 00 indicating in detail, sizes, material and
gage, methods of securing and anchoring and finish.
1. Include erection drawings, elevations and details where applicable.
2. Indicate welded connections using standard AWS welding symbols.

PART 2 – PRODUCTS
2.01

MATERIALS

A.

Miscellaneous Structural Steel: ASTM A36.

B.

Cast Aluminum: ASTM B26.

C.

Steel Pipe: ASTM 53, Standard Weight.

D.

Steel Tubing: ASTM A500, Grade B.

E.

Fasteners: Bolts, nuts, washers, screws, expansion shields, suitable for intended use.
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Finish: Hot dip galvanized for exterior fabrication, and shop Primer for other applications. Primer
shall be Fast-curing, lead-free, abrasion-resistant, rust-inhibitive primer selected for compatibility with
substrates and with types of alkyd-type finish paint systems indicated, and for capability to provide a
sound foundation from field-applied topcoats despite prolonged exposure; complying with
performance requirements only of FS TT-P-86, Types I, II, and III. Paint exposed to view surfaces
per painting schedule
SCHEDULE OF ITEMS

A.

Anchors: Unless specifically exempted, provide all sleeves, inserts and bolts required in conjunction
with items of work included under this section and under other trades where necessary for securing
work in place. Sizes, kinds and spacing of bolts and/or anchors not indicated or specified shall be as
directed. Installation of anchors for other trades shall be the responsibility of the respective trades.

B.

Miscellaneous Plates and Shapes: Provide items that do not form a part of the structural steel frame
work, such as lintels, angles and plates, miscellaneous mountings, and framing as needed to
complete the work whether or not specifically indicated or identified in the Documents. Where
indicated and no size is provided, contractor shall bid accordingly and request clarification prior to
construction. No additional cost will be considered. Fabricate items from ASTM A36 steel.

C.

Supports for Millwork: Steel brackets and supports for items such as millwork shall be provided for
necessary support. Provide angle frames and legs fabricated from 1" x 1" 11 gage steel tubing with
1/8 inch thick steel plate anchors welded-on at 45 degree angles and punched for 1/4 inch anchors
for countertops, unless otherwise indicated. All welds shall be ground smooth.

D.

All exposed to view miscellaneous support members shall be primed and painted and all exposed to
view, coping, downspouts, flashing, and similar type metals shall be pre-finished.

E.

Strapping and banding: Provide all necessary strapping, banding, and bars as required to support
items attached to walls such as flashing and counterflashing, Total Flash system, wall supported
items, and miscellaneous support and bracing for both interior and exterior metal stud walls

PART 3 – EXECUTION
3.01

GENERAL: Verify all measurements and take necessary field measurements before fabrication.
Weld in accordance with AWS Code D1.1. Furnish exposed fasteners on compatible materials,
matching color and finish, and harmonizing with the service where applied. Include materials and
parts necessary to complete each item. Provide necessary miscellaneous bolts and anchors,
supports, braces, and connections. Fabricate or match the necessary rebates, lugs, and brackets to
permit neat and substantial assembly. Punch or drill holes for bolts and screws. Use concealed
fasteners where practicable. Form weather-exposed joints to exclude water.

3.02

WORKMANSHIP: Form miscellaneous metalwork to shape and size required with sharp lines and
angles and true curves. Drill and punch in proper alignment and to match well at mated parts. Weld
continuously, except where tack welding is permitted. Make exposed welds continuous and grind
smooth. Smoothly finish exposed surfaces of work in place. Cope or miter corner joints. Set work
accurately to established lines and elevations and fasten securely.

3.03

SHOP PAINTED
All ferrous metals, except those portions embedded in concrete, shall receive a shop coat of primer.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Treated wood members.
B. Plywood.
C. Wood blocking, nailers, furring, and Grounds.
D. Rough Hardware, nails bolts, washers, and other fastening devices.
E. Sheathing materials and fasteners.
1.03

RELATED WORK

A. Section 06 22 00 – Finish Carpentry.
B. Section 08 11 00 – Metal Doors and Frames.
1.04

REFERENCES

A. American Lumber Standards Committee (ALSC):
1.
Softwood Lumber Standards.
B. American Plywood Association (APA):
1.
Grades and Standards.
C. American Society for Testing and Materials (ASTM):
1.
ASTM A307 – Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength.
2.
ASTM E84 – Test Method for Surface Burning Characteristics of Building Materials.
D. American Wood Preservers Association (AWPA):
1.
AWPA – C1 – All Timber Products – Preservative Treatment by Pressure Process.
2.
AWPA – C15 – Wood for Commercial-Residential Construction Preservative Treatment by
Pressure Processes.
3.
AWPA – C20 – Structural Lumber – Fire-Retardant Treatment by Pressure Processes.
4.
AWPA – C27 – Plywood – Fire-Retardant Treatment by Pressure Processes.
5.
AWPA – P5 – Water Borne Preservatives.
E. Underwriters’ Laboratories, Inc. (UL):
1.
UL FR S – Fire-Rated Treated Wood with Flame Spread and Smoke Developed Ratings of
25 or less in accordance with ASTM E84.
2.
UL 723 – Test for Surface Burning Characteristics of Building Materials.
1.05

SUBMITTALS

A. Section 01330 – Submittal Procedures: Procedures for submittals.
1.

Certificates:
a.
Pressure-Treated Wood: Certification from treating plant stating chemicals and

353

JOB NO. 14102

Section 06 10 00
ROUGH CARPENTRY
Page 2 of 6

b.
c.

1.06

process used and net amount of preservatives retained are in conformance with
specified standards.
Preservative-Treated Wood:
Certification for water-borne preservative that
moisture content was reduced to 19 percent maximum, after treatment.
Fire-Retardant Treated Wood: Certification from treating plant stating that fireretardant treatment materials comply with governing code, ordinances and
requirements of local authority having jurisdiction, and treatment will not bleed
through finished surfaces.

QUALITY ASSURANCE

A. Perform work in accordance with the following agencies:
1.
2.

Lumber Grading Agency: Certified by ALSC.
Plywood Grading Agency: Certified by APA.

B. Regulatory Requirements: Conform to applicable codes for fire-retardant treatment of wood
surfaces for flame/smoke ratings.
1.07

DELIVERY, STORAGE, AND HANDLING

A. Section 01600 – Material and Equipment: Transport, handle, store, and protect products.
1.

Inspect wood materials for conformance to specified grades, species, and treatment at time
of delivery to project site.

2.

Reject and return unsatisfactory wood materials.

B. Provide facilities for handling and storage of materials to prevent damage to edges, ends and
surfaces.
C. Keep materials dry. Stack materials off ground minimum 12 inches or, if on concrete slab-on-grade,
minimum 1-1/2”, fully protect from weather. Provide for air circulation within and around stacks and
under temporary coverings.
D. For materials pressure-treated with waterborne chemicals, place spacers between each bundle to
provide air circulation.
1.08

ENVIRONMENTAL REQUIREMENTS

A. Environmental Impact: Comply with applicable regulations regarding toxic and hazardous materials.
1.

Formaldehyde: Products containing urea-formaldehyde will not be permitted.

2.

Wood pressure treatment products: Products containing chromium will not be permitted.
Products containing arsenic will not be permitted.

PART 2 – PRODUCTS
2.01

MATERIALS

A. No. 2 Grade, finished 4 sides, 15 percent maximum moisture content. Each piece of lumber to be
factory marked with type, grade, mill, and grading agency.
B. Nailers, Blocking, Furring and Sleepers:
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1.

Pressure preservative treat items in contact with roofing, flashing, waterproofing, masonry,
concrete or the ground.

2.

All interior wood, blocking, and wood used at roof shall be treated with fire retardant to obtain
a flame spread rating of 25 or less when tested according to ASTM E-84. Treat cuts, etc. as
recommended by manufacturer of flame-retardant materials.

C. All interior lumber and all roof deck lumber to be used for framing, blocking, furring shall be SPIB or
WCLB treated with fire retardant to obtain flame spread rating of 25 or less when tested according to
ASTM E-84. Treat cuts, etc. as recommended by manufacturer of flame retardant materials.
2.02

SHEATHING MATERIALS

A. Plywood, APA exterior type, rated for use:
1.
2.03

Backing panels: APA C-D plugged ¾” thick, exterior type.

FASTENERS

A. Fasteners: Provide manufacturer’s recommended power tools for each type of fastener.

2.04

1.

Bolts, Nuts, Washers, Lag Screws, and Wood Screws: ASTM A307, medium carbon steel;
size and type to suit application; galvanized for treated wood. Size and type to suit
application, unless otherwise noted.

2.

Expansion Shield Fasteners: For anchorage of non-structural items to solid masonry and
concrete.

3.

Powder or Pneumatically Activated Fasteners: For anchorage of non-structural items to
steel.

WOOD TREATMENT

A. Preservative Pressure Treated Lumber:
1.

Manufacturers:
a.

ACQ Preserve Type Bor Type “D” by Chemical Specialties, Inc., (800) 421-8661 or
(704) 522-0825.

2.

Impregnate lumber with preservative treatment conforming to AWPA Standard C1, C2, C22,
and P5. Apply the preservative in a closed cylinder by pressure process in accordance with
AWPA Standard C15.

3.

Retention of preservatives:
a.
b.

4.

Moderate service conditions (weather exposure): 0.25 pounds per cubic foot (oxide
basis).
Severe conditions (constant contact with ground or water): 0.40 pounds per cubic
foot (oxide basis).

Remove excess moisture where shrinkage is a serious fault or where treated lumber will be
in contact with plaster, or stucco, and where waterborne treated lumber is to be painted or
stained.
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5.

Lumber shall be dried to 15-19 percent moisture content after treatment, and material to be
painted or stained shall have knots and pitch streaks sealed as with untreated wood.

6.

Liberally brush freshly cut surfaces, bolt holes and machined areas with the compatible
preservative in accordance with preservative manufacturer’s recommendations.

B. Fire-Retardant Treatment:
1.

Manufacturers:
a.
b.
c.

2.

“Dricon” by Hickson Corporation; Atlanta, GA; (404) 801-6600.
“Pyro-Guard” by Hoover Treated Wood Products, Inc.; Thomson, GA; (800)8329663.
“D-Blaze” by Chemical Specialties, Inc., (800) 421-8661 or (704) 522-0825.

Lumber and plywood shall be treated as follows:
a.

b.
c.
d.
e.
f.

Each piece of treated material shall bear the UL FR-S rating (flamespread and
smoke developed less than 25) indicating compliance with an extended 30 minute
tunnel test in accordance with ASTM E84 or UL 723.
After treatment, all lumber shall be dried to an average moisture content of 19
percent or less.
After treatment, all plywood, shall be dried to an average moisture content of 15
percent or less.
All treated material shall meet interior Type A requirements in AWPA standard C-20
for lumber and C-27 for plywood.
Chemicals used to treat material shall be free of halogens, sulfates, ammonium
phosphate and formaldehyde.
Treatment material shall provide protection against termites and fungal decay and
shall be registered for use as a wood preservative by the U.S. Environmental
Protection Agency.

C. Wood Requiring Treatment:
1.

Lumber, Preservative Treated: Nailers, blocking, stripping, and similar items in conjunction
with roofing, flashing, and other construction. Sills, blocking, furring, stripping, and similar
items in contact with masonry or concrete.

2.

Lumber, Fire-Retardant Treated:
miscellaneous exposed wood.

3.

Interior Plywood, Fire-Retardant Treated:
equipment.

Interior framing, furring, blocking, nailers, and

Plywood backing for electrical and telephone

PART 3 – EXECUTION
3.01

EXAMINATION

A. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are
as required, and ready to receive work.
1.

Verify that spacing, direction, and details of supports are correct to accommodate installation
of blocking, backing, stripping, furring and nailing strips.
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B. Report in writing, to the Architect, conditions that will adversely affect satisfactory execution of the
work of this section. Do not proceed with work until unsatisfactory conditions have been corrected.
C. By beginning work, the contractor accepts conditions and assumes responsibility for correcting
unsuitable conditions encountered at no additional cost.
3.02

INSTALLATION – FRAMING

A. Set structural members level and plumb, in correct position.
B. Make provisions for erection loads, and for sufficient temporary bracing to maintain structure safe,
plumb, and in true alignment until completion of erection and installation of permanent bracing.
C. Place horizontal members, crown side up.
D. Construct load bearing framing and curb members full length without splices.
E. Place full width continuous sill flashings under framed walls on cementitious foundations.
flashing joint 4 inches.

Lap

F. Place sill gasket directly on sill flashing. Puncture gasket clean and fit tight to protruding foundation
anchor bolts.
G. Install miscellaneous blocking, nailing strips and framing where required as backing for attachment
of wall mounted fixtures, cabinetwork, and other items, and as detailed on drawings. Coordinate to
allow proper attachment of work of other sections.
1.
2.

Secure in place using fasteners specified. Use only recommended power tools for
placement of fasteners.
Recess heads of fasteners below surface of wood members.

H. Secure in place with appropriate fasteners. Use fasteners of correct size that will not penetrate
members where opposite side will be exposed to view or require finishing. Do not split wood with
fasteners; set panel products to allow expansion at joints.
I.
3.03

Construct members of continuous pieces of longest possible lengths.
INSTALLATION – PLYWOOD

A. Secure backing with longer edge perpendicular to framing members and with ends staggered and
sheet ends over bearing.
B. Place building paper horizontally over wall sheathing; weather lap edges and ends.
C. Install telephone and electrical panel back boards with plywood sheathing material where required.
Size the back board by 12 inches beyond size of electrical panel.
3.04

SITE TREATMENT OF WOOD MATERIALS

A. Apply preservative treatment in accordance with manufacturer’s published instructions.
B. Brush apply two coats of preservative treatment on wood in contact with cementitious materials and
roofing and related metal flashings. Treat site-sawn cuts.
C. Allow preservative to dry prior to erecting members.
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FIELD QUALITY CONTROL

A. Section 01450 – Quality Control: Field inspection.
B. Framing Inspection:
1.

Inspect wood blocking, nailers, and furring installation and connections at completion of
each phase of construction for correct installation, nailing, connections, and fasteners.

C. Performance:
1.

Work shall be performed in conformance with good trade practice, recommendations of
manufacturers, building codes and these specifications unless specifically indicated
otherwise on the drawings and shall be well fitted and securely fastened in its proper location
with nails, screws, bolts, or other approved fastening devices.
END OF SECTION
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PART 1 – GENERAL
1.01

1.02

1.03

1.04

1.05

QUALITY ASSURANCE
A.

Comply with applicable requirements of "Architectural Woodwork Quality Standards"
published by the Architectural Woodwork Institute (AWI), except as otherwise indicated.

B.

Installer Qualifications: Arrange for installation of architectural woodwork by a firm which
can demonstrate successful experience in installing architectural woodwork items similar in
type and quality to those required for this project.

WORK INCLUDED
A.

Cabinets, base units, wall cabinets, shelves, counter tops.

B.

Cabinet Hardware.

RELATED WORK
A.

Section 06 10 00 – Rough carpentry.

B.

Section 09 90 00 – Painting.

SUBMITTALS
A.

Product Data: Submit manufacturer's product data for each product and process specified
as work of this section and incorporated into items of architectural woodwork during
fabrication, finishing, and installation.

B.

Quality Certification: Submit woodwork Manufacturer's (Fabricator's) certification, stating
that fabricated woodwork complies with quality grades and other requirements indicated.

C.

Shop Drawings: Submit shop drawing showing location of each item, dimensioned plans
and elevations, large scale details, attachment devices and other components.

D.

Samples: Submit the following samples:
1.
Plastic laminate, 8" x 10" for each type, color pattern and surface finish.
2.
Exposed cabinet hardware, one unit of each type and finish.

DELIVERY, STORAGE, AND HANDLING
A.

1.06

Protect woodwork and plastics during transit, delivery, storage and handling to prevent
damage, soiling and deterioration.

PROJECT CONDITIONS
A.

Maintain temperature and humidity in installation area as required to maintain moisture
content of installed woodwork within a 1.0 percent tolerance of optimum moisture content,
from date of installation through remainder of construction period. Require Woodwork
Manufacturer to establish optimum moisture content and required temperature and humidity
conditions.
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PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
high pressure decorative laminates which may be incorporated in the work include; but are
not limited to, the following:
1.
2.
3.
4.

2.02

FABRICATION, GENERAL
A.

Wood Moisture Content: Comply with requirements of referenced quality standard for
moisture content of lumber at time of fabrication and for relative humidity conditions in the
installation areas.

B.

Fabricate woodwork to dimensions, profiles, and details indicated with openings and
mortises precut, where possible, to receive hardware and items and work.
1.
2.

2.03

Formica Corp.
Nevamar Corp.
Wilsonart Corp. – Premium Quality
Lamin-art – Pearlescence Quality

Ease edges to a 1/16" radius, for corners of laminate clad cabinets.
Provide base, wall and full height units with drawer fronts, doors and fixed panels
overlaying and concealing frames and sides of cabinet bodies.

C.

Pre-Cut Openings: Fabricate architectural woodwork with precut openings, where possible,
to receive hardware, appliances, plumbing fixtures, electrical work and similar items. Locate
openings accurately and use templates or roughing-in diagrams for proper size and shape.
Smooth edges of cutoffs and, where located in countertops and similar exposures seal
edges of cutouts with an opaque water-resistant coating to match adjacent laminate.

D.

Measurements: Before proceeding with fabrication of woodwork required to be fitted to
other construction, obtain field measurements and verify dimensions and shop drawing
details as required for accurate fit.

ARCHITECTURAL MILLWORK
A.

General: Except as otherwise indicated, comply with the following requirements for
architectural woodwork not specifically indicated as prefabricated or prefinished standard
products.

B.

Wood Moisture Content: Provide kiln-dried (KD) lumber with an average moisture content
range of 6% to 11%. Maintain temperature and relative humidity during fabrication, storage
and finishing operations so that moisture content values for woodwork at time of installation
do not exceed the following:
1.

Interior Wood Finish: 5%-10% for mild regions (as defined by AWI).

C.

Veneer Matching: To be determined by Fabricator, for best visual effect, depending upon
flitch width and grain character. Refer questions about best visual effect to the Architect for
resolution as work progresses.

D.

Plastic Laminate: Comply with NEMA LD-3 for type, thickness, color, pattern and finish
indicated for each application, or if not indicated, as selected by Architect from
manufacturer’s standard products.
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Quality Standards: For following types of architectural woodwork; comply with indicated
standards as applicable.
1.
2.
3.
4.

2.04

Standing and Running Trim: AWI Section 300.
Casework and Countertops: AWI Section 400.
Shelving: AWI Section 600.
Miscellaneous Work: ASI Section 700.

F.

Design and Construction Features: Comply with details shown for profile and construction
of architectural wood work; and, where not otherwise shown, comply with applicable Quality
Standards, with alternate details as Fabricator’s opinion.

G.

Pre-Cut Openings: Fabricate architectural woodwork with pre-cut openings, where possible,
to receive hardware, appliances, plumbing fixtures, electrical work and similar items. Locate
openings accurately and use templates or roughing-in diagrams for proper size and shape.
Smooth edges of cutoffs and, where located in countertops and similar exposures seal
edges of cutouts with a water-resistant coating.

H.

Measurements: Before proceeding with fabrication of woodwork required to be fitted to
other construction, obtain field measurements and verify dimensions and shop drawing
details as required for accurate fit.

HARDWARE
A.

All cabinet hardware shall be furnished and installed by the fabricator.

B.

Hardware to be as follows:
1.

Drawer guide – K & V #1300, length as required, and capacity of 75 lbs. per pair or
approved equal.

2.

Shelf Standards and Brackets where indicated on drawings.
a.
For base or wall cabinets use Knape & Vogt Mfg. Co. No. 255NP
Standards (recessed) with No. 256R supports for wood shelves or
approved equal.
b.

2.05

For opening shelving use Knape & Vogt Mfg. Co. No. 82 Nat Standards
with No. 182 Nat Brackets or approved equal.

3.

Hinges: Two (2) hinges per door under 30" in height and a maximum of 24" in width
and 3/4" thick. Hinges shall be equal to “Grass 3903”.

4.

Catches: Stanley Magnetic Cabinet Catch No. 41, Finish US28, one per door or
approved equal.

5.

Pulls: Haefele #117.31.436 or approved equal.

6.

Drawer and Door Locks: Equal to “Timberline” Cam Lock CB-180 Series.

7.

Grommets: flush mounted rubber grommet - 2 In Dia, x thickness of countertop

FASTENERS AND ANCHORS
A.

Screws: Select material, type, size and finish required for each use. Comply with FS FF-S111 for applicable requirements.
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1.

For metal framing supports, provide screws as recommended by metal framing
manufacturer.

B.

Nails: Select material, type, size and finish required for each use. Comply with FS FF-N105 for applicable requirements.

C.

Anchors: Select material, type, size and finish required by each substrate for secure
anchorage. Provide non-ferrous metal or hot-dip galvanized anchors and inserts for exterior
installations and elsewhere as required for corrosion-resistance. Provide toothed steel or
lead expansion bolt devices for drilled-in-place anchors. Furnish inserts and anchors, as
required, to be set into concrete or masonry work for subsequent woodwork anchorage.

PART 3 – EXECUTION
3.01

3.02

WORKMANSHIP
A.

Interior woodwork shall have a fine, smooth finish, and be free from machine or tool marks,
abrasions and raised grain on exposed surfaces.

B.

Joints shall be tight and so formed as to concealed shrinkage. Shop joints shall be glued
under pressure.

C.

Set wood finish straight, plumb or level, in true alignment, with closely fitted joints, and rigidly
fastened in place. Nailing and fastening shall be concealed where possible and exposed
nail heads shall be set for puttying.

MILLWORK
A.

The minimum standard for millwork construction shall be Custom Grade conforming to AWI
Section 400 and as specified. The type of construction shall be reveal overlay with a face
frame.

B.

Definitions:
1.

2.
3.

Exposed portions of cabinets shall include all surfaces visible when doors are
closed. All visible members in open cases shall be considered as exposed
portions.
Semi-exposed portions of cabinets shall include these members behind opaque
doors, such as shelves, divisions, interior faces of ends, cabinet backs and bottoms.
Concealed portions of cabinets shall include sleepers, web frames and other
surfaces not usually visible after installation.

C.

Exposed surfaces and edges shall be free from defects; face material shall be closely
matched and joined, and no raw plywood edges shall show on finished work. Where
plywood edges occur, they shall be edged with material of same grade and species as the
finish wood of the remainder of the work.

D.

All exposed surfaces shall be sanded to even smooth surfaces ready for hand finishing.

E.

All light fixtures, electric outlets, telephone outlets, etc., to be furnished and installed by the
Electrical Contractor. Cutouts for these items to be made by millwork contractor. Millwork
contractor to install removable panels at knee spaces where indicated on drawings in order
that working space be accessible to Electrical Contractor.
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F.

All plumbing fixtures in connection with this section shall be furnished and installed by the
Mechanical contractor. Cutouts to be made by millwork contractor.

G.

Surfaces and edges that are to receive plastic laminate finish shall have a smooth, clean
surface free from defects.

H.

All work shall be shop assembled insofar as practicable. Work shall be delivered, ready for
erection, with ample allowances for scribing, cutting and fitting. Units shall be accurately
located, erected plumb, level, square and in correct alignment and proper elevation with
other work.

MISCELLANEOUS WOOD AND PLASTIC ITEMS
Miscellaneous wood and plastic items shall be provided where indicated on the drawings. Use
materials as specified under Part 2 – Products. Install all items straight, without twist, and securely
fastened in place.

3.04

3.05

3.06

PREPARATION
A.

Condition woodwork to average prevailing humidity conditions in installation areas prior to
installing.

B.

Deliver concrete inserts and similar anchoring devices to be built into substrates, well in
advance of time substrates are to be built.

C.

Prior to installation of architectural woodwork, examine shop fabricated work for completion,
and complete work as required, including back priming and removal of packing.

INSTALLATION
A.

Install woodwork plumb, level, true and straight with no distortions. Shim as required using
concealed shims. Install to a tolerance of 1/8" in 8'-0" for plumb and level (including tops);
and with no variations in flushness of adjoining surfaces.

B.

Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces or repair damaged
finish at cuts.

C.

Pressure Treated Wood: Handle, store, and install pressure treated wood in compliance
with recommendations of chemical treatment manufacturer including those for adhesives,
where required for installation.

D.

Anchor woodwork to anchors or blocking built-in or directly attached to substrates. Secure
to grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing
as required for a complete installation. Except where prefinished matching fasteners heads
are required, use find finishing nails for exposed nailing, countersunk and filled flush with
woodwork, and matching final finish where transparent finish is indicated.

E.

Tops: Anchor securely to base units and other support systems as indicated.

F.

Finish hardware shall be installed without injuring other work and so that hardware works
exactly as intended.

ADJUSTMENT, CLEANING, FINISHING, AND PROTECTION
A.

Repair damaged and defective woodwork where possible to eliminate defects functionally
and visually; where not possible to repair replace woodwork. Adjust joinery for uniform
appearance.
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B.

Clean woodwork on exposed and semi-exposed surfaces. Touch-up shop-applied finishes
to restore damaged or soiled areas.

C.

Complete the finishing work specified as work of this section, to whatever extent not
completed at shop or prior to installation of woodwork.

D.

Provide final protection and maintain conditions, in a manner acceptable to Fabricator and
Installer, which ensures architectural woodwork being without damage or deterioration at
time of substantial completion.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to the work of this section.

1.02

WORK INCLUDED

A. Preparation, materials, services, and equipment required in conjunction with the application of a
clear water repellent on all above-grade, vertical and horizontal, exterior exposed surfaces, and
interior CMU at animal areas, including stone and concrete masonry, cast stone, concrete, and
stucco. Confirm compatibility with masonry manufacturer prior to application.
1.03

RELATED SECTIONS

A. Section 04 43 00 – Stone Veneer Masonry
1.04

REFERENCES
FS SS-W-110 Federal Specification for Water Repellent, Colorless Silicone, Resin Base.

1.05

SUBMITTALS

A. Submit under the provisions of Section 01 33 00.
B. Product Specification Data: Submit manufacturer’s technical literature, specifications, and application
instructions for the specified clear water repellent material.
C. Samples: Obtain samples of water repellent for sample application. Sample application is covered
in Section 1.06 QUALITY ASSURANCE.
D. Applicator Qualifications: Submit certification stating applicator has a minimum of three (3) years’
experience using the specified product. Provide a list of several most recently completed projects
where the specified material was used. Include the project name, location, architect and method of
application.
E. Environmental Regulations: Submit certification stating the water repellent material to be applied is
in compliance with federal, state, and local environmental Volatile Organic Compounds (VOC)
regulations.
1.06

QUALITY ASSURANCE

A. Manufacturer: A firm with no less than ten (10) years experience in manufacturing the products
specified in this section.
B. Applicator Qualification: A firm with no less than three (3) years’ experience in the application of the
products specified in this section. In addition, applicator must state the intended use of the proper
application equipment and that it has been well maintained.
C. Mock-Up:
1.

Apply water repellent per manufacturer’s application instructions as directed by the Architect
to substrate material, which matches actual job conditions. Determine the acceptability of
appearance and optimum coverage rate required for application.
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2.

After sample treatment has cured in accordance with manufacturer’s recommendations,
water test to verify that substrate is coated with sufficient water repellent to effectively repel
liquid water from the surface.

3.

Obtain Architect and/or project Owner approval prior to full scale application of water
repellents.

D. Pre-application Meeting: Convene a pre-application meeting prior to the start of application of the
specified material. Attendance by a representative of each of the following organizations is
requested; the application firm, the architectural firm, and the water repellent manufacturer. Notify
each of the attendees at least three (3) days prior to the meeting time.
1.07

DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to site in manufacturer’s original, unopened containers and packaging,
with labels clearly identifying product name and manufacturer.
B. Storage and Handling: Store containers upright in a cool, dry, well ventilated place, out of the sun.
Store away from all other chemicals and potential sources of contamination. Keep lights, fire,
sparks, and heat away from containers. Do not drop containers or slide across sharp objects. Keep
containers tightly closed when not in use. Store and handle materials in accordance with
manufacturers written instructions.
1.08

PROJECT CONDITIONS

A. Surface Preparation: Surface must be free of cracks, dirt, oils, paint or other contaminants that may
affect the appearance or performance of the water repellent material.
B. Project Environmental Requirements
1.

Do not apply products under conditions outside manufacturer's requirements, which
include:
a. Surfaces that are frozen; allow complete thawing prior to installation.
b. Surface and air temperatures below 40 degrees F.
c. Surface and air temperatures above 95 degrees F.
d. When surface or air temperature is not expected to remain above 40 degrees F for at
least 8 hours after application.
e. Wind conditions that may blow materials onto surfaces not intended to be treated.
f. Less than 48 hours after a rain or 12 hours before rain is expected after installation.

2.

Ventilate spaces receiving product in accordance with material manufacturers'
instructions.

C. Protection:
1.

Special precautions should be taken to avoid vapor transmission (fumes) from entering the
building being treated. Ventilation systems and fresh air intakes should be turned off and
closed.

2.

Protect shrubs, metal wood trim, glass, asphalt and other building hardware during
application from overspray.

3.

Do not permit spray mist or liquid to drift onto surrounding properties.
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WARRANTY

A. The contractor and applicator shall jointly and severally warrant water repellent material against
failure in material and workmanship for a period of five (5) years from the date of application.
B. Submit completed manufacturers written “Request for Warranty Form” to manufacturer ten (10) days
prior to application.
C. After substantial completion of the project, submit manufacturers written “5-Year Warranty
Application” to manufacturer for processing. Upon receiving validated warranty, submit copies to
Architect and building owner.
PART 2 – PRODUCTS
2.01 MANUFACTURERS
A. Subject to compliance with requirements indicated herein, provide products of one of the listed
manufacturers.
1.

PROSOCO, Inc.,
www.prosoco.com

3741

Greenway

Circle,

Lawrence,

KS;

(800)

255-4255;

2.

Products in conformance with this specification by Grace or manufacturers approved by
Architect.

3.

Substitutions: Under provisions of Section 01 60 00 - Product Substitution Procedures.

2.02 MATERIALS – WATER REPELLENTS
Substrate
Brick
CMU

Type
Clay
Split Face

Stone Construction
Burnished Block
Burnished Block
Glazed CMU in
Kennels – Mortar
Joints only

Interior
Burnished/Ground
Face
Natural Stone
Manufactured Stone
Exterior
Interior
Interior

Water Repellent
Weather Seal Siloxane PD
Weather Seal Blok-Guard & Graffiti
Control
Sure Klean® Burnished Block Sealer

Weather Seal Natural Stone Treatment
Weather Seal Siloxane PD
Weather Seal Blok-Guard & Graffiti
Control
Consolideck® DuraSheen
Weather Seal Blok-Guard & Graffiti
Control

PART 3 – EXECUTION
3.01

EXAMINATION

A. Verify the following:
1.

The required joint sealants have been installed.

2.

Surface to be treated is clean, dry and contains no frozen water.
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Environmental conditions are appropriate for application.

B. Verify that surfaces to receive water repellent are acceptable prior to application.
3.02

PREPARATION

A. Surface Preparation
1.

2.

3.
4.
5.
6.
3.03

Protect surrounding areas, landscaping, building occupants, pedestrians, vehicles, and
non-masonry surfaces during the work from contact with masonry cleaners, residues,
rinse water, fumes, wastes, and cleaning effluents in accordance with manufacturer's
written instructions.
On surfaces to be coated or treated, remove dirt, dust, oil, grease, and other
contaminants that would interfere with penetration or performance of products; where
cleaners are required, use products recommended by manufacturer; rinse thoroughly and
allow to dry completely.
Apply all specified sealants and caulking and allow curing before sealing process begins.
Divert and protect pedestrian and auto traffic.
Avoid wind drifting of spray of cleaning products, residues, and rinse water.
Protect open joints.

APPLICATION

A. Seal in accordance with manufacturer's instructions and recommendations, product data, and
container label instructions.
B. Mix materials in strict accordance with manufacturer's instructions; do not dilute unless permitted
by manufacturer.
C. Prevent overspray, wind drift, and splash onto surfaces not to be treated.
D. Material must be applied using low pressure application equipment designed for water repellent
application.
E. Apply material as shipped by the manufacturer. Do not dilute.
F. Apply treatment evenly until surface is totally saturated. Coverage rates are dependent on substrate
material. Only one saturation coat is required.
3.04

FIELD QUALITY CONTROL

A. Manufacturer’s Field Services:
Provide the services of a manufacturer’s authorized field
representative to verify specified products are used, and protection, surface preparation, and
application of water repellents are in accordance with the manufacturer’s written instructions and the
test panel results approved by the Architect. Submit written field report from manufacturer’s
representative to Architect.
B. After water repellent has cured for 24 hours at low humidity and temperature between 70 and 90
degrees F or 48 hours at high humidity and low temperature between 50 and 69 degrees F, all
surfaces shall be tested with a water spray. Re-coat any area that indicates water absorption.
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CLEANING

A. At completion of work, remove protective coverings.
B. Protect completed work from damage during construction.
C. Clean site of all unused cleaning products, residues, rinse water, wastes, and cleaning effluents in
accordance with environmental regulations.
D. Repair, restore, or replace to the satisfaction of the Architect, all materials, landscaping, and nonmasonry surfaces damaged by exposure to the cleaning process.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Divisions 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A.

Insulation at metal roof.

B.

Sound attenuation Batts.

C.

Foamed in place CMU Insulation.

1.03

RELATED WORK

A.

Section 07 42 13 – Preformed Metal Wall Panels.

B.

Section 07 42 65 – Thermal, Water, and Air Barrier Wall

C.

Section 13 34 19 – Metal Building System

1.04

REFERENCES

A.

ASTM C665 – Insulation blankets.

B.

ASTM E84 – Surface Burning Characteristics of Building Materials.

1.05

SUBMITTALS
Submit manufacturer’s product data and installation instructions per General Conditions.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURER

A.

Products specified are manufactured by Owens/Corning Fiberglass, DOW Chemical and United States
Gypsum, Johns Manville, and are listed as a standard of quality.

B.

Products of Manville, Certainteed, Fibrex, U.G. Industries, Inc., , Amoco Foam Products Co., and
CoreFoam Masonry Foam Insulation conforming to specification requirements are acceptable.

C.

Substitutions: Per General Conditions.

2.02

MATERIALS

A. Coordinate work and materials of this section with Section 07 42 65 – Thermal, Water, and Air Barrier
Wall System. All material flame Spread: Shall be 25 or less in accordance with ASTM E84.
B. Sound attenuation Batt insulation: Type: Owens Corning Fiberglass Unfaced glass fiber acoustical
batt insulation complying with ASTM C 665, Type I. Thickness as indicated in the Documents.
C. Roof Insulation: R-35 (8” lower layer and 3” upper level) Simple Saver System by Thermal design
using JM Formaldehyde-free fiber glass insulation. Include all straps, liner fabrics, fasteners, etc
required for a complete system.
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D. Foamed in-place insulation: ASTM C1029, Type II, equal to R501 PolyMaster Insulation.
PART 3 – EXECUTION
3.01

INSTALLATION
1.

Installation shall be in strict accordance with the manufacturer’s printed instructions for the specific
product.

2.

Installation shall not be made until the building has been made substantially water and weathertight,
until mechanical and electrical trades have installed, tested and have had their covered-in-work
approved.

3.

Install insulation tightly fitted together. Tape all joints in rigid insulation to create a thermal and vapor
barrier. Seal joints around pipes or electrical outlets penetrating the insulation. Use manufacture’s
recommended closure system at all joints and penetrations. Notify architect when complete before
covering up work for observation of all joints and penetrations.

4.

Work compressed, displaced or otherwise injured through lack of prompt enclosure shall be removed
and replaced with new undamaged material.

5.

Batt Insulation and spray insulation, where installed, shall entirely fill all voids, spaces, holes and cracks
to the depths and widths as indicated on the drawings or specified.

6.

In general, continuity of insulation shall be maintained. Use full length sheets where possible.

7.

Upon completion, and at times when other contractors are covering work, correct any loose, sagged,
compressed or otherwise damaged work, and insure that all work covered is in proper condition.

8.

Provide 8” sound attenuation batts above ceilings as indicated in Documents. Insulation shall be
uninterrupted above rooms indicated and shall extended an additional 4‘ in each direction beyond
perimeter walls or extend vertically to roof deck and seal walls where perimeter wall extends to deck.

9.

Spray in place foam Insulation:
a)

Apply insulation in accordance with manufacturer’s written application instructions and with certified
installers approved by the manufacturer

b)

Apply insulation to a reasonably uniform monolithic density without voids.

c)

Apply to minimum cured thickness of 1 1/2 inches at all perimeter walls

d)

Apply insulation to fill voids around doors and windows, all penetrations and structural members
including perimeter steel beams. Extend vertically completely to underside of deck.

e)

Apply insulation to fill all voids including equipment penetrations and intersections of roof and wall
planes. Extend full height to underside of roof deck.

f)

Seal plumbing stacks, electrical wiring and other penetrations into attic to control air leakage. Apply
insulation as recommended by manufacturer to provide airtight construction. Apply caulking to seal
joints between structural assemblies. Apply insulation as recommended by manufacturer to provide
airtight construction. Provide min 3” clearance at flue vents and other heat sources.

10.

Install foamed in-place insulation at voids within perimeter CMU walls and around kennel areas, per
manufacturer’s recommendations. Include in masonry mock up. Patch damaged areas.

11.

Allow architect to observe complete insulation prior to covering (both rigid and batt insulation).

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

SUMMARY

A. Provide a thermal, water and air barrier wall system for exterior cold-formed metal wall
assemblies. Work includes:
1. Provide exterior water resistive wall insulation and air barrier system.
2. Provide interior spray polyurethane foam.
B. Related Sections:
1. Section 05 40 00 – Cold-Formed Metal Framing
2. Section 07 21 00 – Insulation
3. Section 09 20 00 – Gypsum Wallboard, Metal Frame Systems
4. Section 13 19 13 Metal Building System

1.03

REFERENCES

A. Reference standards:
1. ASTM International (ASTM):
a. ASTM C203-[05a]: Test Methods for Breaking Load and Flexural Properties of BlockType Thermal Insulation.
b. ASTM C209-[12]: Test Method for Cellulosic Fiber Insulating Board.
c. ASTM C518-[10]: Test Method for Steady-State Heat Flux Measurements and
Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
d. ASTM C1029-[05]: Specification for Spray-Applied Rigid Cellular Polyurethane
Thermal Insulation.
e. ASTM C1289-[14a]: Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board.
f. ASTM D1621-[10]: Test Method for Compressive Properties of Rigid Cellular Plastics.
g. ASTM D1622-[14]: Test Method for Apparent Density of Rigid Cellular Plastics.
h. ASTM D2126-[09]: Test Method for Response of Rigid Cellular Plastics to Thermal
and Humid Aging.
i. ASTM E84-[14]: Test Method for Surface Burning Characteristics of Building
Materials.
j. ASTM E96/E96M-[13]: Test Method for Water Vapor Transmission of Materials.
k. ASTM E331-[00]: Test Method for Water Penetration of Exterior Windows, Curtain
Walls and Doors by Uniform Static Air Pressure Difference
l. ASTM E 2357-[05]: Test Method for Determining Air Leakage of Air Barrier
Assemblies.
m. ASTM E 283 04 Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Curtain Walls and Doors under Specfic Pressure Differences
Across the Specimen.
2. Factory Mutual (FM):
a. FM 4880: Class I Wall and Ceiling Panels Building Corner Fire Test.
3. Underwriters Laboratories Inc. (UL):
a. UL 723: Surface Burning Characteristics of Building Materials.
4. National Fire Protection Association (NFPA):
a. NFPA 285 [2006]: Standard Method of Test for the Evaluation of Flammability
Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing
Combustible Components Using the Intermediate-Scale, Multistory Test Apparatus
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b. NFPA 259 (2008) Standard Test Method for Potential Heat of Burning Materials

1.04

SYSTEM DESCRIPTION

A. Furnish and install an exterior wall system that effectively controls thermal, air and water
performance, and provides continuity of the building envelope enclosure. The system shall include
the following:
1. Insulated sheathing secured to the exterior of the metal wall framing assembly.
2. Spray polyurethane foam applied to the interior wall cavity.
3. Joint, penetration and gap sealing material for sealing component joints, penetrations
through the wall system and gaps between the building envelope enclosure components
and wall opening frames.
B. Performance Characteristics:
1. Thermal performance:
a. Exterior insulation: ASTM C518, Stabilized R-value of 6.5 at one inch of thickness
with a maximum six month exposure capability to outdoor elements.
b. Interior spray polyurethane foam: ASTM C518, 140degreeF/90day Aged R-Value
(measured at 75degree F Mean Temp.), for product with a minimum 30 degree F
ambient and substrate application temperature is R6.1/inch
1) Core density: ASTM D1622, Minimum 2.0 pcf.
2) Acceptable adhesion to substrate based on specific minimum application
temperature.
2. Air barrier performance: When tested in accordance with ASTM E2357, at a test pressure
of not less than 6.24 psf, air infiltration shall not exceed 0.04 cfm per square foot (0.2
L/s*m2) of fixed wall area. Testing should be conducted at positive and negative
sustained wind loading of 12.5psf (600Pa) for one-hour duration in each direction,
pressure cycling of the wall at 2000 cycles in both the positive and negative direction,
ending with wind gust loading at 25psf.
3. Water penetration: When tested in accordance with ASTM E331, no uncontrolled water
penetration shall occur at a minimum differential pressure of 6.24 psf for minimum test
duration of 2hrs.
4. Mold resistance: Thermal wall and air barrier system components shall provide non-food
source for fungal growth.
C. Code Compliance: Exterior wall system and component materials shall comply with the following
requirements:
1. Exterior Insulation and Spray Polyurethane Foam:
a. Class 1 (< 450 Smoke Developed Index) classified at Max. thickness per UL 723
criteria or ASTM E84 criteria.
b. Fire Performance Evaluation as a component of an NFPA 285 approved wall
assembly per the requirements of the International Building Code.
2. System complies with ASTM E2357: Test Method for determining Air Leakage of Air
Barrier Assemblies
3. System complies with NFPA 285 [2006]: Standard method of Testing for the Evaluation of
Flammability Characteristics of Exterior Non-Load Bearing Wall Assemblies containing
Combustible components using the Intermediate Scale, Multi-Story Test Apparatus.
D. Fire Resistance:
1. System complies with NFPA 285 [2006]: Standard Method of Test for the Evaluation of
Flammability Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing
Combustible Components Using the Intermediate-Scale, Multistory Test Apparatus.
2. Fire-stopping measures, per code, should be included at the floor line in the stud cavity
when the wall assembly extends beyond the edge of the floor line.
3. The spray applied insulation must be separated from the interior of the building by an
approved thermal barrier complying with IBC section 2603.4 as applicable.
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E. All joints, penetrations and gaps of the thermal and air barrier wall system shall be made
watertight and air-tight.
1.05

SUBMITTALS

A. Product Data: Submit manufacturer's product data and installation instructions for each thermal
wall and air barrier system component product required.
B. Provide the following evidence to the Architect:
1. Thermal and Air Barrier Wall System Manufacturer Contractor Accreditation
a. Acceptable Accreditation Methods:
1) Dow THERMAX™ Wall System CM Accreditation Program or approved equal.
C. Reports:
1. Submit Test Reports, summarized by Manufacturer of material(s), verifying qualities of
thermal and air barrier wall system components meet or exceed specified requirements.
a. Include results of ASTM E2357 air barrier system testing and ASTM E331 water
penetration tests.
b. Include mill certificates indicating steel framing sheet complies with the specified
requirements.
2. Submit Field Inspection and Test Reports in accordance with Field Quality Control
requirements.
D. Samples: Submit following material samples.
1. Insulation panel, 12" square.
2. Insulation fasteners/washers and joint flashing material.
E. Submit Material Safety Data Sheets (MSDS) for thermal and air barrier wall system components.
F. Spray Foam Contractor must submit a written certification from the Thermal and Air Barrier Wall
System manufacturer.
1.06

QUALITY ASSURANCE

A. Spray Polyurethane Foam Installation: Spray polyurethane foam installer shall be accredited by
Thermal and Air Barrier Wall System manufacturer.
B. Installer Qualifications:
1. The air barrier Installer shall be, during the award period as well as for the duration of the
installation, officially recognized as a Certified Installer by the Thermal and Air Barrier
Wall System Manufacturer (Certified Installer). The Certified Installer shall carry liability
insurance and bonding.
2. Each worker who is installing air barriers must be a, or accompanied by a, Certified
Installer.
3. Each Certified Installer can supervise a maximum of five workers. The Certified Installer
shall be thoroughly trained and experienced in the installation of air barriers of the types
being applied. Certified Installers shall perform or directly supervise all air/vapor barrier
work on the project.
4. Certified Installers shall have their Thermal and Air Barrier Wall System Manufacturer
Certification in their possession and available on the project site, for inspection upon
request.
C. Pre-installation Meeting: Prior to commencement of application of spray polyurethane foam review
and document methods and procedures related to installation, including the following:
1. Participants: Authorized representatives of the Contractor, Architect, Applicator,
Independent Inspector and Manufacturer.
2. Review metal wall framing assemblies for potential interference and conflicts and

375

JOB NO. 14102

Section 07 42 65
THERMAL, WATER AND AIR BARRIER WALL SYSTEM
Page 4 of 9

coordinate layout and support provisions for interfacing work
3. Review insulated sheathing and spray polyurethane foam methods and procedures
related to application, including manufacturer's installation guidelines, Thermal and Air
Barrier Wall System Manufacturer’s Certification Program.

1.07

DELIVERY, STORAGE AND HANDLING

A. Deliver Thermal and Air Barrier Wall System materials in Manufacturer's unopened containers
or bundles, fully identified by name, brand, type and grade. Exercise care to avoid damage
during unloading, storing and installation.
B. Store, protect and handle Thermal and Air Barrier Wall System materials in accordance with
the Manufacturer’s recommendations to prevent damage, contamination and deterioration.
Keep materials free of dirt and other foreign matter.
1.08

PROJECT CONDITIONS

A. Environmental Requirements: Install Thermal and Air Barrier Wall System work only when
weather conditions are in compliance with Manufacturer's specific environmental requirements
and conditions will permit work to be performed in accordance with Manufacturer's
recommendations and warranty requirements.
B. Spray polyurethane foam:
1. Do not proceed with installation of spray polyurethane foam until sheathing substrate
construction is complete and openings and penetrating items have been installed and
sealed.
2. Do not proceed with installation of spray polyurethane foam until substrate surface
temperatures accepting the spray polyurethane are above the manufacturer’s
recommended minimum surface temperatures.
3. Verify that substrate surfaces to receive spray polyurethane foam are free of frost, oil,
grease, oxidation, dirt, loose paint, loose scale, or other deleterious material that would
impair bond.
4. Do not apply spray polyurethane after the 6 months expiry date printed on the label of
each container.
5. Ventilate area to receive spray polyurethane foam by introducing fresh air and
exhausting air continuously during and 24 hour after application to maintain non-toxic,
unpolluted, safe working conditions.
6. Provide temporary enclosures to prevent spray and noxious vapors from contaminating
air beyond application area.
7. Protect workers as recommended by spray polyurethane foam manufacturer.
8. Protect adjacent surfaces and equipment from damage by overspray, fall-out, and
dusting of insulation materials.
9. Dispose of waste foam daily in location designated by Architect and empty drums in
accordance with foam manufacturer's instructions.
1.09

WARRANTY

A. Submit the following warranties:
1. Exterior insulation warranty: Six month exposure and 15 year thermal warranty.
2. Flashing Tape or Liquid applied flashing: Limited Warranty
3. Spray Polyurethane Foam: Limited Warranty
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PART 2 – PRODUCTS
2.01

INSULATION

A. Exterior Insulation: Glass-fiber-reinforced enhanced polyisocyanurate foam core sheathing faced
with nominal 4 mil embossed blue acrylic-coated aluminum on one side and 1.25 mil embossed
aluminum on the other side, complying with ASTM C1289 and meeting the following physical
properties:
1. ASTM C1289 Type 1, Class 2
2. Compressive Strength (ASTM D1621): 25 psi, minimum.
3. Aged Thermal Resistance (ASTM C518, measured at Mean Temp of 75F): [R-6.5 at 1
inch] [RSI 1.06 per 25 mm] of thickness with 15 year thermal warranty.
4. Flexural Strength (ASTM C203): Minimum 55 psi.
5. Water Absorption (ASTM C209): Maximum.0.1 percent by volume.
6. Water Vapor Permeance (ASTM E96): <0.03 perms. 7. Maximum Use Temperature: 250
degrees F.
B. Acceptable Products: The Dow Chemical Company “THERMAX, XARMOR™ ci Exterior
Insulation.”
1. Panel Size: 4’-0” wide x 8’-0” long, square edge, shiplap panels.
2. Thickness and Stabilized R-Value: Nominal 0.625 inch thickness, R-4.1 1.55 inch
thickness, R- 10.1.
C. Accessories:
1. Fasteners: Provide insulated sheathing manufacturer’s recommended polymer or other
corrosion protective coated steel screw fasteners for anchoring sheathing to metal wall
framing. Fastener length and size based on wall sheathing thickness.
a. Acceptable Products:
1) Rodenhouse, Inc. 2 inch diameter “Thermal-Grip” CI prong washer with “GripDeck” ceramic- coated, self-drilling screw.
2) Use the Grip-Lok auto-feed fastening system for high speed application
(recommended for wall assemblies up to 2 inches in thickness. Contact
Rodenhouse Inc. for more information at 616-454- 3100.
3) To secure ci Exterior Insulation to CMU walls use PMF Grip Fasteners from
Rodenhouse. Care shall be taken to avoid damage to the insulation. (Only upon
pre-approval of architect may an adhesive from DOW or other approved
manufacture be used to adhere exterior insulation to CMU walls).
2. Insulation Flashing: Provide insulation manufacturer’s recommended board treatment for
sealing joints, seams, and veneer tie penetrations through the insulation layer. a.
Acceptable Products:
a. The Dow Chemical Company LIQUIDARMOR™ -CM commercial liquid flashing and
sealant.
b. The Dow Chemical Company “WEATHERMATE™ Straight Flashing 4 inch” width
with butyl rubber adhesive
3. Wall Opening Flashing: Provide insulated sheathing manufacturer’s recommended
flashing sealing window and door wall openings.
a. Acceptable Products:
1) The Dow Chemical Company LIQUIDARMOR™ -CM commercial liquid flashing
and sealant
2) The Dow Chemical Company “WEATHERMATE™ Straight Flashing 6 inch and 9
inch”, with butyl rubber adhesive, at straight opening heads, jambs and sills
3) When greater widths are required for through wall flashings butyl rubber adhesive
is recommended.
4. Penetration Filler: Provide insulated sheathing manufacturer’s recommended
polyurethane foam for sealing penetrations of insulated sheathing.
a. Acceptable Products:
1) The Dow Chemical Company “GREAT STUFF PRO™ Gaps & Cracks” single
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Component polyurethane insulating foam sealant.
2) The Dow Chemical Company “GREAT STUFF PRO™ Window & Door” singlecomponent polyurethane lowpressure foam sealant.
5. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam:
a. Acceptable Products:
1) The Dow Chemical Company FROTH-PAK™ Foam Insulation two component,
quick-cure polyurethane foam
(i)
NFPA 286 Approval for Exposed use to the interior of the building without
the need for a15-min thermal barrier
(ii)
ASTM E-84 Class A
6. Flexible polyethylene foam gasket strip to reduce air infiltration between a concrete
foundation and sill plate.
a. Acceptable Products:Dow Chemical Company STYROFOAM Sill Seal Foam Gasket.
2.02

PERFORMANCE SPECIFICATIONS SECTION INSULATION BOARD

A. ASTM E 331 Standard test Method for Water Penetration of Exterior Windows , Skylights, Doors
and Curtain Walls by Uniform Static Air pressure Differences.
B. ASTM E 330 Standard test Method for Structural Performance of Exterior Windows, Skylights,
Doors and Curtain Walls.
C. ASTM E 2357 Standard Test Method for Determining Air Leakage of Air Barrier Assemblies
D. ASTM E 283 Standard Test Method for Determining Rate of Air Leakage Through Windows,
Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen
E. NFPA 285 Standard method of Test for Evaluation of Flammability Characteristics of Foam plastic
Rigid Insulation.
F. NFPA 259 Standard test Method for Potential Heat of Building Materials.
G. FM 4880 Factory Mutual Class 1 Wall and ceiling Panels Building Corner Fire test.
H. UL 723 Surface Burning Characteristics of building materials – product must be a Class 1.
I.

2.03

Compliance to Continuous Insulation in ASHRAE 90.1-2007 Energy Standard for Buildings except
Low Rise Residential.
SPRAY POLYURETHANE FOAM AIR BARRIER

A. Spray Polyurethane Foam: Two-component spray polyurethane cellular plastic foam, complying
with the Following methods and meeting the following physical properties:
1. Core Density (ASTM D1622): Minimum 2pcf
2. Thermal Resistance (ASTM C518): 140degreeF/90day Aged R-Value, measured at 75F
mean Temp: Minimum R6.1/inch.
3. Flame Spread (ASTM E84, Class A): 25 or less.
4. Smoke Developed (ASTM E84, Class A): 450 or less.
5. Compressive Strength minimum (ASTM D1621, 10% parallel to rise): 20 psi.
6. Closed Cell Content (ASTM D2856): minimum 90 percent.
7. Water Absorption by Volume maximum. (ASTM D2842): 5.0 percent.
8. Water Vapor Permeability maximum. (ASTM E96): 3.0 perm-inches.
B. Acceptable Products: The Dow Chemical company STYROFOAM™ Spray Polyurethane Foam
CM2045. Formulation required will be dependent upon surface temperature of substrate. Refer to
manufacturers recommendations.
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1. STYROFOAM™ Spray Polyurethane Foam CM2030:
a) Thermal Resistance (ASTM C518): 140degreeF/90day Aged R-Value, measured at
75F mean Temp: Minimum R6
b) Maximum/Nominal 1.5 inch thickness: Thermal Resistance (ASTM C518):
140degreeF/90day Aged R-Value, measured at 75F mean Temp: R9.2
2. STYROFOAM Spray Polyurethane Foam CM2045:
a) Thermal Resistance (ASTM C518): 140degreeF/90day Aged R-Value, measured at
75F mean Temp: Minimum R6.4/inch.
b) Maximum/Nominal 1.5 inch thickness: Thermal Resistance (ASTM C518):
140degreeF/90day Aged RValue, measured at 75F mean Temp: R9.6
2.05

PERFORMANCE SPECIFICATIONS SPRAY POLYURETHANE FOAM BARRIER

A. UL 723 Surface Burning Characteristics of Building materials must be a Class 1.
B. NFPA 285 Standard Method of Test for Evaluation of Flammability Characteristics of Foam Plastic
Rigid Insulation.
C. NFPA 259 Standard test Method for Potential Heat of Building Materials.
D. ASTM E 331 Standard Test method for Water Penetration of Exterior Windows, Skylights, Doors
and Curtain Walls by Uniform Static Air Pressure Difference.
E. ASTM E 2357 Standard Test method for Determining Air Leakage of Air Barrier Assemblies.
F. ASTM D 2842 Standard Test for Determining Water Absorption of Rigid Cellular Plastics.
PART 3 – EXECUTION
3.01

EXAMINATION

A. Examine substrates and installation conditions for compliance with requirements for installation
conditions affecting performance of the work.
1. Verify that metal wall studs, opening framing, bridging, bracing and other framing support
members and anchorage have been installed within thermal wall system alignment
tolerances and requirements.
2. Verify that substrate surfaces to receive spray polyurethane foam are free of frost, oil,
grease, oxidation, dirt, loose paint, loose scale, or other deleterious material that would
impair bond.
3. Verify that items required to penetrate the thermal wall system are placed and penetration
gaps and cracks are properly sealed before installation of spray polyurethane foam.
4. Do not proceed with thermal and air barrier wall system installation until unsatisfactory
conditions have been corrected.
B. Installation constitutes acceptance of existing conditions and responsibility for satisfactory
performance.
3.02

INSULATION INSTALLATION

A. Install insulation in accordance with manufacturer's recommendations. Fasten to exterior face of

exterior metal stud wall framing using sheathing manufacturer’s recommended type and length
screw fasteners with washers. Abut panels tightly together and around openings and penetrations.
1. Install sheathing panels horizontally with blue aluminum facing to exterior. Use maximum
lengths to minimize number of joints. Locate edge joints parallel to and on framing. Center
end joints over supports and stagger in each course. Provide additional framing wherever
panel joints do not bear against framing, plates or sill members.
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Fasten panels to each support with fasteners spaced 12 inches on center at perimeter
and 16 inches on center in panel field. Set back perimeter fasteners 3/8" from edges and
ends of panel units. Drive fasteners to bear tight and flush with surface of insulation. Do
not countersink. Perimeter fasteners can be detailed to bridge the gap of abutting board
joints due to the 1.75 or 2” diameter of the washer used to fasten the board to the studs.
Maximum of two board joints may be bridged per fastener.
Install flashing at end and edge joints in accordance with sheathing manufacturer's joint
sealing recommendations.
Install flashing tape behind wall tie and mechanical fastening assemblies for rain screen
claddings.
Seal sheathing joints and penetrations of sheathing in accordance with sheathing
manufacturer's joint and penetration sealing recommendations.
After base flashing, which may include a termination bar running horizontally along the top
edge of the flashing, is installed on exterior of insulated sheathing, install with sheathing
manufacturer's joint and penetration sealing to the exterior sheathing and lapped over the
top edge of the base flashing.

SPRAY POLYURETHANE FOAM INSTALLATION

A. Preparation
1. Mask and cover adjacent areas to protect from overspray.
2. Apply primers for special conditions as recommended by manufacturer.
3. Cover wide joints with transition sheet membrane as specified in Section 07 27 50
4. Clean work area prior to application of sprayed insulation.
5. Verify substrate temperature meets manufacturer’s requirements for specific formulations
used.
6. Ensure that all stud cavity fire-stopping is installed prior to application of spray foam.
B. Application: Spray apply polyurethane foam in accordance with ASTM C1029 and manufacturer’s
installation guidelines; complying with preparation methods outlined in 3.3.A.
1. Apply spray polyurethane foam by picture framing around the interior studs at the
insulated sheathing – steel stud interface and one pass across all board joints and
penetrations.
2. Finish applying spray polyurethane foam with one pass not exceeding 1.5 inches in
thickness. Two passes are acceptable to reach thickness of 2 inches.
3. If more than one layer is being applied, allow the layer applied first to cool to the max.
substrate temperature or less recommended for the STYROFOAM™ Spray Polyurethane
Foam CM Series.
4. Avoid formation of sub-layer air pockets.
5. Apply spray polyurethane foam in overlapping layers, in a manner to obtain a smooth,
uniform surface. Total thickness minimum of 2” and a minimum of R12.8.
6. Maintain 3 inch clearance around chimneys, heating vents, steam pipes, recessed lighting
fixtures and other heat sources.
7. Do not apply spray polyurethane foam to inside of exit openings or electrical junction
boxes.
8. Maintain a continuous layer of spray foam from floor to floor to roof to complete air barrier
9. Site Tolerances: Maximum Variation in Applied Thickness – plus or minus 1/4 inch.
C. Field Quality Control. Submit spray polyurethane foam field inspection and test reports for the
following:
1. The Certified Installer shall complete the Daily Work Record and record all information
required including the results of the testing. The Daily Work Record shall be kept on site
for routine inspection. Copies of the Daily Work Record shall be forwarded to the
manufacturer, owner or owner’s representative upon request.
2. The costs incurred for daily testing and inspection by the Certified Installer and the
completion of the Daily Work Record shall be borne by the Accredited Contractor.
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3. If required by the owner, arrange for site inspections by a qualified third party inspector.
The frequency and cost of inspections shall be included in the bid at the owners request.
If the site inspection reveals any defects, the Accredited Contractor shall immediately
rectify all such defects at his cost.
4. The Certified Installer’s daily work record shall verify conformance with the Thermal and
Air Barrier Wall System Manufacturer’s instructions, the standard ULC S705.2-02
Installation standard and this section of the project specification.
a. Follow Manufacturer guidelines for proper temperature settings regarding spray
equipment as stated on Manufacturer product information sheets.
b. Follow Manufacturer guidelines for proper spray polyurethane foam formulation based
on substrate and ambient temperatures product will be applied to.
c. Test completed application daily for core density and cohesion/adhesion to substrate.
Record results daily in test reports.
d. After product has properly cured, conduct tests to verify adhesion between the spray
polyurethane foam and the substrate.
e. Conduct adhesion tests on all corners and building angles, at wall-to-slab junctions,
and at wall-to-roof junctions.
f. Perform one adhesion test for every wall less than 100 feet in length. Perform two
tests for every wall greater than 100 feet and less than 200 feet in length, with an
additional test conducted for every additional 100 feet, or part thereof, in wall length.
g. Transition membranes shall be pull tested in accordance with the Certified Installer
training program requirements before installing the spray polyurethane air barrier
material.
D. Manufacturer's Field Services:
Provide the services of a manufacturer's authorized field
representative to verify specified products are used, and protection, surface preparation, and
installation are in accordance with the manufacturer's written instructions and the mock-ups
approved by the Architect. Submit manufacturer written reports of field visit to Architect prior to
beginning masonry veneer installation.
3.04

CLEANING

A. Remove overspray from non-prescribed surfaces without causing damage to surfaces.
B. Remove protective covers from adjacent surfaces.
END OF SECTION
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PART 1 – GENERAL
1.01

DESCRIPTION

A. The project consists of installing 4” polyisocyanurate insulation over the steel deck using mechanical
fasteners, installing one layer of perlite insulation in hot asphalt, installing one layer of smooth surface
modified bitumen base sheet in hot asphalt and installing one layer of modified bitumen cap sheet
membrane in hot asphalt in conjunction with manufacturer’s specifications. Coat roof to achieve a
Solar Reflectance Index (SRI) of minimum 78.
1.02
A.

1.03

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.
1.

The Contract Documents as defined in Section 01010 – Summary of Work, apply to the
Work of this Section.

2.

Memorandum of Understanding (MOU) between the United States Environmental
Protection Agency’s ENERGY STAR® Roof Products Program and Roofing Material
Manufacturers. Additional requirements and information necessary to complete the Work of
this Section may be found in other documents.

EXTENT OF WORK

A.

Provide all labor, material, tools, equipment, and supervision necessary to complete the
installation of a modified bitumen roofing system, including flashings and insulation as specified
herein and as indicated on the drawings in accordance with the manufacturer's most current
specifications and details. Membrane color shall be white.

B.

The roofing contractor shall be fully knowledgeable of all requirements of the contract documents
and shall make themselves aware of all job site conditions that will affect their work. When the job
starts it will be assumed that the contractor approves the existing conditions and the
specifications.

C.

The roofing contractor shall confirm all given information and advise the building owner, prior to
bid, of any conflicts that will affect their cost proposal.

1.04
A.

SUBMITTALS
Prior to starting work, the roofing contractor must submit the following:
1. Shop drawings showing layout, details of construction and identification of materials.
2. A sample of the manufacturer's 15 Year No Dollar Limit Roof Guarantee.
3. Submit a letter of certification from the manufacturer which certifies the roofing contractor is
authorized to install the manufacturer's roofing system.

B.
1.05

Upon completion of the installed work, submit copies of the manufacturer's final inspection to the
specifier prior to the issuance of the manufacturer's warranty.
PRODUCT DELIVERY, STORAGE AND HANDLING

A.

Deliver materials to the job site on pallets, in the manufacturer's original wrappings with the seals
and labels intact, legible, dry and undamaged.

B.

Seals and labels shall indicate material name.
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Comply with the manufacturer's written instructions for proper material storage.
1. Deliver in sufficient quantity to permit work to continue without interruption. No more material
should be stored on roof than what can used in five (5) days. When inclement weather
threatens, no more roofing materials stored on the roof top than can be used within two (2)
days.
2. Store materials in a dry place, protected in an upright position on pallets, off the ground and
clear of moisture. Protect materials from freezing.
3. Material not stored on roof should be properly warehoused in a dry place on pallets.
4. Insulation must be on pallets, off the ground and tightly covered with waterproof materials.
5. Materials shall be stored above 55°F (12.6°C), a minimum of 24 hours prior to use.

D.
1.06

Any materials which are found to be damaged shall be removed and replaced at the applicator's
expense.
WORK SEQUENCE

A.

Schedule and execute work to prevent leaks and excessive traffic on completed roof sections.
Care should be exercised to provide protection for the interior of the building and to ensure water
does not flow beneath any completed sections of the membrane system.

B.

Do not disrupt activities in occupied spaces.

1.07
A.

USE OF THE PREMISES
Before beginning work, the roofing contractor must secure approval from the building owner's
representative for the following:
1. Areas permitted for personnel parking.
2. Access to the site.
3. Areas permitted for storage of materials and debris.
4. Areas permitted for the location of cranes, hoists and chutes for loading and unloading
materials to and from the roof.

B.
1.08

Interior stairs or elevators may not be used for removing debris or delivering materials, except as
authorized by the building superintendent.
EXISTING CONDITIONS
If discrepancies are discovered between the existing conditions and those noted on the drawings,
immediately notify the owner's representative by phone and solicit the manufacturer's approval prior to
commencing with the work. Necessary steps shall be taken to make the building watertight until the
discrepancies are resolved.

1.09
A.

PRECONSTRUCTION CONFERENCE
A pre-construction meeting will be held at the job site.
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JOB SITE PROTECTION

A.

The roofing contractor shall adequately protect building, paved areas, service drives, lawn,
shrubs, trees, etc. from damage while performing the required work. Provide canvas, boards and
sheet metal (properly secured) as necessary for protection and remove protection material at
completion. The contractor shall repair or be responsible for costs to repair all property damaged
during the roofing application.

B.

Do not overload any portion of the building, by either use of or placement of equipment, storage
of debris, or storage of materials.

C.

Protect against fire and flame spread. Maintain proper and adequate fire extinguishers.

D.

Store moisture susceptible materials above ground and protect with waterproof coverings.

E.

Remove all traces of piled bulk material and return the job site to its original condition upon
completion of the work.

1.11

SAFETY
The roofing contractor shall be responsible for all means and methods as they relate to safety and
shall comply with all applicable local, state and federal requirements that are safety related. Safety
shall be the responsibility of the roofing contractor. All related personnel shall be instructed daily to be
mindful of the full time requirement to maintain a safe environment for the facility's occupants
including staff, visitors, customers and the occurrence of the general public on or near the site.

1.12

WORKMANSHIP

A.

Applicators installing new roof, flashing and related work shall be approved by the membrane
manufacturer they are representing.

B.

All work shall be of highest quality and in strict accordance with the manufacturer's published
specifications and to the building owner's satisfaction. Any and all substandard work shall be
rejected.

C.

There shall be a supervisor on the job site at all times while work is in progress.

1.13

QUALITY ASSURANCE

A.

Unless otherwise noted in this specification, the roofing contractor must strictly comply with the
manufacturer's current specifications and details.

B.

The roofing system must be installed by an applicator authorized and approved by the
manufacturer in compliance with shop drawings as approved by the manufacturer. The roofing
applicator shall be thoroughly experienced and upon request be able to provide evidence of
having at least five (5) years successful experience installing modified bitumen roofing systems
and having installed at least one (1) roofing application or several similar systems of equal or
greater size within one year.

C.

Provide adequate number of experienced workmen regularly engaged in this type of work, skilled
in the application techniques of the materials specified. Provide at least one thoroughly trained
and an experienced superintendent on the job site at all times that roofing work is in progress.

D.

There shall be no deviations made from this specification or the approved shop drawings without
the prior written approval of the specifier. Any deviation from the manufacturer's installation
procedures must be supported by written certification on manufacturer's letterhead and presented
for the specifier's consideration.
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E.

Manufacturer shall provide a minimum of 3 roof inspections during installation of each roof and
submit field report of each inspection. Inspection shall validate installation of roof in compliance
with manufacturer’s details and recommendations.

F.

Upon completion of the installation, the applicator shall arrange for an inspection to be made by a
non-sales technical representative of the membrane manufacturer in order to determine whether
or not corrective work will be required before the warranty will be issued. Notify the architect
seventy-two (72) hours prior to the manufacturer's final inspection.

1.14

JOB CONDITIONS, CAUTIONS AND WARNINGS

A.

Material Safety Data Sheets (MSDS) must be on location at all times during the transportation,
storage and application of materials.

B.

Work shall only begin when the roofing contractor has decided to his satisfaction, that all
specifications are workable as specified, and that the contractor can meet project and applicable
code requirements.

C.

Proceed with roofing work only when weather conditions are in compliance with the
manufacturer's recommended limitations, and when conditions will permit the work to proceed in
accordance with the manufacturer's requirements and recommendations.

D.

The roofing contractor shall be responsible for verifying the existing and forecasted weather
conditions to determine when the conditions are acceptable for roof work.

E.

Roof applications shall not proceed when there is moisture present in any form on the deck
including but not limited to rain, dew, ice, frost and/or snow.

F.

Do not apply roofing materials to a frozen deck.

G.

Roof application shall not proceed when using hot asphalt when the ambient air temperature is
below 45°F (7.2°C).

H.

The contractor shall be prepared at all times to protect any uncompleted roof work from the rapid
changes in the weather. If work continues during sudden rains to protect the interior of the
building, the these areas shall be subsequently removed and replaced.

I.

When loading materials onto the roof, the roofing contractor must comply with the requirements
of the building owner to prevent overloading and possible disturbance to the building structure.

J.

Proceed with work so new roofing materials are not subject to construction traffic. When
necessary, new roof sections shall be protected and inspected upon completion for possible
damage. If construction traffic over completed areas is necessary, provide protection, such as 3/4
inch thick plywood, for all roof areas exposed to traffic during construction. Plywood must be
smooth and free of fasteners and splinters.

K.

The surface on which the insulation or roofing membrane is to be applied shall be clean, smooth,
dry, and free of projections or contaminants that would prevent proper application of or be
incompatible with the new installation, such as fins, sharp edges, oil and grease.

L.

Areas of the substrate where ponding water occurs shall be built-up prior to the installation of the
roof system.

L.

New roofing shall be complete and weather tight at the end of the work day.
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WARRANTY

A.

Provide manufacturer's 15 Year No Dollar Limit (NDL) Roof Guarantee covering both labor and
material with no dollar limitation. Guarantee coverage shall include roof insulation, cover board,
insulation fasteners as well as roofing membrane and bituminous flashings. Roof penetrations
constructed with specified sealant shall also be covered by warranty (pitch pans are not allowed).

B.

Provide a 3-year weathertightness warranty against all leaks.

C.

Pro-rated Warranties shall not be accepted.

PART 2 – PRODUCTS
2.01

GENERAL

A.

Unless otherwise approved by the specifier and accepted by the membrane manufacturer, all
products (including insulation, fasteners, fastening plates, adhesives and other accessories) must
be supplied by the roofing system manufacturer.

B.

Substitutions under provisions of Section 01600.

2.02

MANUFACTURER

A.

Products specified are manufactured by U.S. Ply, Inc. – P. O. Box 11740, Ft. Worth, TX, 76110,
and are listed as a standard of quality.

B.

Products of Johns Manville Roofing System, Joel Lewallen, 817-263-6969, conforming to
these specifications, are acceptable. Other substitutions shall comply with Section 01600
and other requirements of the Documents

2.03
A.

MEMBRANE
DuraFlex™ 60 SBS – smooth surfaced, premium SBS (Styrene-Butadiene-Styrene) base sheet
designed for mop application. Manufactured with a fiberglass mat for tensile and high tear
strength.One and half square roll and meets or exceeds the physical requirements of ASTM
D6163 Type I, Grade S and the following:
Thickness
2.2 mm (88 mils)
Weight
90 lbs/roll (41 kg/roll)
Roll Dimension
39.28” x 46’ 1” (1m x 15m)
Surface
Sanded
Fire Rated product – as required to achieve a UL Class A Fire Rating.

Johns Manville accepted product: DynaBase (ASTM D 6163, Type I, Grade S)
Physical Properties (ASTM D 5147):

Test Results

Tensile Strength, 0°F, (MD/XMD)

110 lbf/in

Tensile Strength, 73°F, (MD/XMD)

70 lbf/in

Elongation (Max Load), 0°F, (MD/XMD)

3%

Elongation (Max Load), 73°F, (MD/XMD)

4%
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Tear Strength, (MD/XMD), 73°F, minimum

85 lbf

Low Temperature Flexibility, (°F), maximum

-13°F (-25°C)

Dimensional Stability, % , maximum

< 0.5%

High Temperature Stability, (°F)

215°F (102°C)

DuraFlex™ G4FR SBS – fire resistant, granule surfaced, premium SBS (Styrene-ButadieneStyrene) mop or cold applied membrane. Manufactured with a fiberglass mat and a fiberglass
strand for high tensile and tear strength. One square roll and meets or exceeds the physical
requirements of ASTM D6163 Type I, Grade G and the following:
Thickness
Weight
Roll Dimension
Color

4 mm (157 mils)
90 lbs/roll (41 kg/roll)
39.28” x 32’ 9” (1m x 10m)
White Granule

Johns Manville accepted product: DynaGlas FR (ASTM D-6163, Type I, Grade G)

2.04
A.

Physical Properties (ASTM D 5147):

Test Results

Tensile Strength, 0°F, (MD/XMD)
Tensile Strength, 73°F, (MD/XMD)
Elongation (Max Load), 0°F, (MD/XMD)
Elongation (Max Load), 73°F, (MD/XMD)
Tear Strength, (MD/XMD), 73°F, minimum
Low Temperature Flexibility, (°F), maximum
Dimensional Stability, % , maximum
High Temperature Stability, (°F)

95 lbf/in
70 lbf/in
2%
3%
65 lbf
-13°F (-25°C)
< 0.5%
215°F (102°C)

AUXILLARY MEMBRANE ROOFING MATERIALS
General: Auxillary membrane roofing materials recommended by roofing system manufacturer
for intended use, and compatible with membrane roofing.
1. Liquid-type auxillary materials shall comply with VOC limits of authorities having
jurisdiction.
2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply
with the following limits for VOC content when calculated according to 40 CFR 59,
Subpart D (EPA Method 24):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Plastic Foam Adhesives: 50 g/L.
Gypsum Board and Panel Adhesives: 50 g/L.
Multipurpose Construction Adhesives: 70 g/L.
Fiberglass Adhesives: 80 g/L.
Contact Adhesives: 80 g/L.
Other Adhesives: 250 g/L.
Single-Ply Roof Membrane Sealants: 450 g/L.
Nonmembrane Roof Sealants: 300 g/L.
Sealant Primers for Nonporous Substrates: 250 g/L.
Sealant Primers for Porous Substrates: 775 g/L.
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INSULATION
USP™ ISO – is a closed-cell, polyiso core integrally laminated to heavy black (non-asphaltic),
fiber-reinforced felt facers. USP™ ISO has one side marked for hot BUR and modified bitumen
applications and one unmarked side for single ply and cold-applied modified bitumen applications,
making this an extremely adaptable product suitable for a variety of applications.
Johns Manville Accepted Product: ENERGY 3 (ASTM C-1289)
1. ASTM C1289, Isocyanurate board, with a strong fibrous glass facer, with the following
characteristics:
a.
b.
c.
d.

B.

Install one layer of 4.0” polyisocyanurate insulation.
Thickness: 4.0”
Minimum LTTR-value required is 25
Board Size: 4’ x 8’ – mechanical; 4’ x 4’ max - mopping

Perlite – ANSI/ASTM C728, expanded perlite mineral aggregate board flat or as required tapered to provide a sloped design for positive drainage.
1. Thickness: 3/4”
2. LTTR-value: 2.0
3. Board Size: 2’ x 4’ or 4’ x 4’ max - mopping

C.

Edge Strip – ANSI/ASTM C728, expanded perlite mineral aggregate board tapered to provide a
smooth transition from horizontal to vertical surfaces or for transitions from lower to higher
elevations.

D.

Cant Strip – ANSI/ASTM C728, expanded perlite mineral aggregate board tapered to provide a
smooth transition from horizontal to vertical surfaces. Cant strips shall be flame retardant.

2.06

BITUMINOUS MATERIALS

A.

Asphalt Bitumen: ASTM D312 Type IV

B.

Asphalt Primer: ASTM D41 asphalt primer - USP™ #41 Asbestos Free Asphalt Primer, by U.S.
Ply, Inc.

C.

SBS Flashing Cement: DuraFlex™ #954 Premium SBS Modified Trowel Grade Flashing Cement

D.

Roof Cement: ASTM D 4586, USP™ #643 Standard Flashing Cement

2.07

FASTENERS AND PLATES
To be used for mechanical attachment of insulation:

A.

PlyFast™ #12 Coated Drill Point Fastener: #12 precision formed from corrosion resistant steel
that meets or exceeds FM 4470 corrosion standards and withstands 30 cycles of the Kesternich
DIN 50018 SFW 2.0 test. Thread: 15 1/2 twin lead threads per inch. Twin lead threads are two
complete sets of threads, one opposite the other for fastener drilling and perpendicular entry into
the deck. Head: Two head styles available - #3 deep recess Phillips drive or ¼” Hex washer
head. Plate: Uses PlyFast™ 3” Metal Stress Plate (sold separately). Length: Must penetrate steel
deck a minimum of 3/4”. Equal products by primary manufacturer are approved.
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PlyFast™ Standard Metal Plate: Made of 26 gauge Galvalume™ plated metal with a unique,
concave circular design with reinforcing ribs, low profile and a 3-inch diameter to assure proper
compression to insulation. Designed for use with #3 Phillips head fasteners. Equal products by
primary manufacturer are approved.
BASE FLASHING MEMBRANE
Backer Sheet:
1. DuraFlex™ 60 SBS (JM accepted product: DynaBase – ASTM D 6163, Type I, Grade S) –
smooth surfaced, premium SBS (Styrene-Butadiene-Styrene) base sheet designed for mop
application. Manufactured with a fiberglass mat for tensile and high tear strength.One and
half square roll and meets or exceeds the physical requirements of ASTM D6163 Type I,
Grade S and the following:
Thickness
Weight
Roll Dimension
Surface

B.

2.2 mm (88 mils)
90 lbs/roll (41 kg/roll)
39.28” x 46’ 1” (1m x 15m)
Sanded

Base Flashing:
1. DuraFlex™ 190 SBS (JM accepted product: DynaFlex – a fiber glass and polyester
reinforced product complying with ASTM D6221, Type I) – granule surfaced, premium SBS
(Styrene-Butadiene-Styrene) mop or cold applied membrane. Manufactured with a nonwoven polyester mat and a fiberglass strand for enhanced dimensional stability, high tear
strength and puncture resistance. One square roll and meets or exceeds the physical
requirements of ASTM D6162 Type I, Grade G and the following:
Thickness
Weight
Roll Dimension
Color

2.09

4 mm (157 mils)
105 lbs/roll (48 kg/roll)
39.28” x 32’ 9” (1m x 10m)
White Granule

METAL EDGING AND MEMBRANE TERMINATIONS

A.

Gravel Stop:
1. 22 gauge galvanized

B.

Coping:
1. 20 gauge galvanized

C.

Termination Bar: Metal termination bars shall be a minimum of 1/10" (3 mm) thick x 1” (2.5 cm)
wide with preformed sealant edge lap. Bar should have 1/4" (6 mm) x 3/8" (10 mm) slotted holes
on 4” (10.2 cm) centers to facilitate mechanical anchorage. Must incorporate a sealant ledge to
support caulk and provide increased stability for membrane terminations.

D.

Surface Mounted Counter Flashing/Reglet Counter Flashing:
1. 24 gauge galvanized

2.10
A.

WALKWAYS
DuraFlex™ SBS Walkboards 3’ x 3’ (as indicated on drawings) or other pre-formed walkpads as
provided by the primary roofing manufacturer. MB cap sheet cut to size is not accepted.

390

JOB NO. 14102

2.11

Section 07 52 00
MODIFIED BITUMEN ROOF
Page 9 of 18

OTHER MATERIALS

A.

Chem-Curb™ System – composed of a structural urethane outer shell, bonded to the roof
surface, filled with a 2” thick urethane rubber sealant as specifed by Chem-Link.
a. As an alternative, liquid flashing systems covered by the primary roofing manufacturer’s
roofing system guarantee are accepted. JM PermaFlash is approved.

B.

Metal work – gauge must be approved by membrane manufacturer.

C.

Roof & Base Flashing Coating: LEED compliant two step coating system using an acrylic
elastomeric base and finish coat. Final cured resulting finish shall be approximately 20 mils in
thickness. Minimum SRI of 78 is required.

PART 3 – EXECUTION
3.01

GENERAL

A.

Comply with the manufacturer's published instructions for the installation of the membrane roofing
system including proper substrate preparation, job site considerations and weather restrictions.

B.

Before proceeding, verify that all roof openings, curbs, pipes, sleeves, ducts, vents or other
penetrations through the roof are solidly set and that all flashings, tapered edges and cant strips,
reglets and wood nailers are secure and tight to the building as per this specification.

C.

Commencement of installation of the roof system signifies that the contractor accepts the existing
conditions as being incompliance with the requirements of this specification.

3.02
A.

SURFACE PREPARATION
General:
1. The minimum roof deck construction and deck surface preparation requirements which follow
are provided as a supplementary guide for the roof deck designer and erector.
2. Acceptance of a roof deck by the manufacturer as satisfactory to receive roof materials only
refers to the deck surface and slope.
3. Decks must be adequately smooth and level to provide support and maximum contact
surface for roofi ng materials. The surface of the roof deck must be dry (free of moisture in
any form), firm, smooth, clean, free of debris, sharp projections and depressions.
4. Remove electrical conduits, bolts, and other small items from the surface of the roof deck as
these areas cannot be properly insulated and roofed.
5. All depressions, holes, deformations, etc. shall be made smooth prior to the roofing
application.
6. All decks must be properly designed and constructed in accordance with the deck
manufacturer's requirements and specifications, must be installed by applicators approved by
deck manufacturer, must be able to support and secure the roof system, and must be
properly related to the rest of the building.
7. Complete all openings or projections (all pipes, vents, ducts, stacks and openings, etc.)
through the deck prior to roof system installation. No projections shall be constructed through
the flashing cant and projections shall be located a minimum 18" (45.7 cm) from the
intersection of the cant and roof deck.
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8. Do not install electrical conduit or piping immediately above the roof deck. Roof systems
cannot be properly installed and adhered around and/or over conduit.
9. All roof decks shall be designed and constructed:
a.

To support maximum loads which may be imposed during and after construction
without excessive defl ection (1/240 of the span at midspan is the rule for maximum
allowable defl ection);

b.

To provide a minimum ¼" (6 mm) per-foot slope and/or designed so that ponding
water dissipates within a 48 hour period. Interior drains should be sumped below roof
level to allow immediate water runoff.

c.

Provisions to prevent asphalt drippings must be given consideration where joints,
cracks, or holes occur.

d.

On slopes ¾" per foot (6 cm per meter) or greater, provisions must be made for
insulation stops and/or back nailing of built-up felts. Insulation stops and/or backing
nailing must be used on slopes greater than ½" (4 cm per meter) when SBS
membranes are used;
with suitable expansion joints to accommodate structural expansion and contraction.
Expansion joints must extend through the structural system to be acceptable, and
must separate adjoining units, or additions.

e.

B.

f.

Deck materials must be fastened to supporting members by clips, welding or other
mechanical devices to prevent lateral and vertical movement of the elements;

g.

To be consistent with applicable trade associations, as well as any code or insurance
requirements.

Steel Deck:
1. Insulation boards of minimum thickness to span flutes as recommended by the insulation
manufacturer are required over steel decks.
a.

Wood nailers of equivalent thickness to the roof insulation must be provided at
perimeters and projection openings to act as an insulation stop and to provide nail
holding capability for the nailing flanges of metal flashing.

2. Rigid roof insulation boards and when applicable the base sheet must be uniformly secured
to the steel deck with approved mechanical fasteners.
C.

New Construction:
1. The deck shall be inspected, cleaned, repaired and otherwise conditioned to conform to the
requirements of a new deck.
2. Prime all masonry, metal and existing asphalt surfaces and substates with USP™ #41
Standard Asphalt Primer where roofing materials are to be adhered.
3. Inspect all roof drains and outlets. Remove existing drain flashings and replace broken or
stripped bolts, clamping rings. Plastic drains are not acceptable. All drains, including retrofit
or insert drains, must be sumped to properly remove water from the roof surface and meet
applicable code requirements.
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4. All penetrations and expansion joints shall extend approximately 8” (20 cm) above the top of
the finished roof surface.
3.03
A.

INSULATION INSTALLATION
General:
1. Application of roof insulation shall not commence until all other trades have completed work
that require them to transverse on the deck on foot or with equipment.
2. Install insulation boards per insulation board manufacturer’s requirements.
3. Do not install wet, damaged or warped insulation boards.
4. Install insulation boards with long joints continuous.Short joints shall be staggered in one
direction.
5. Install insulation boards tightly butted against each other. Boards shall be cut to fit neatly
against adjoining edges. Gaps between board joints must not exceed ¼” (6 mm). Fill joints or
gaps in excess of ¼” (6 mm) with like insulation material.
6. Do not kick insulation boards into place.
7. Edges of insulation board shall be mitered and filled at ridges and elsewhere to prevent open
joints or irregular surfaces. Avoid breaking or crushing of the insulation at the corners.
8. For steep slope applications, if insulation is to be installed, mechanically attach insulation or
mop between wood nailers.
9. Insulation must not be left exposed to the weather. No more insulation shall be applied than
can be completely covered with the finished roof each day.
10. Insulation should be installed in more than one layer. Additional layers of insulation shall be
installed with the long joints continuous and the short joints staggered in one direction. Each
additional layer shall be offset as much as possible in relation to the insulation joints in the
layer below to eliminate coinciding vertical joints.

B.

Mechanical Attachment to Steel Deck:
1. Lay insulation with joints staggered in one direction to achieve FM 1-90 wind uplift resistance.
Secure insulation into the steel deck at rate of 1 fastener per 2.67 sq. ft. (12 per 4’ x 8’ board)
or as required to achieve specified wind uplift.
2. For supplemental perimeter and corner enhancements of fastener density at perimeters add
50% more fasteners, but not less than 1 per 2 SF. At corners, add 100% more fasteners, but
not less than 1 per 1 SF.

C.

Perlite ¾" – Overlay Bord – Hot Mopped to Polyisocyanurate Insulation:
1. Install insulation with joints staggered in one direction. Offset insulation joints as much as
possible with joints of base insulation layer to eliminate coinciding vertical joints. Max board
size shall not exceed 4’ x 4’.
2. Secure insulation in an embedment of a full and uniform mopping of hot roofing asphalt at the
rate of 25 pounds per 100 square feet. Each additional layer shall be adhered in asphalt in
the same manner.
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BITUMEN

A.

Do not mix different types of asphalt.

B.

Use only an ASTM D312, Type IV asphalt

C.

Discontinue application of asphalt over any substrate where foaming of asphalt is observed.

D.

Application with hot aphalt requires continuous, uniform interply mopping rates of 25 lbs +/- 20%
per 100 square feet of roof area (1.2 kg/m²). To little asphalt may result in voids. Too much
asphalt can cause membrane slippage.

E.

When applying fiberglass base or ply sheets, the point of application temperature of the asphalt
must be at the Equiviscous Temperature (EVT) with a tolerance of +/- 25°F (13.9°C), at which a
viscosity of 125 centipose is attained. When using mechanical asphalt applicators, the target
viscosity should be 75 centipose.

F.

For all SBS modified membranes; the minimum point of asphalt application temperature must be
at the EVT or 425°F (218°C), whichever is greater, with a rolling bank (puddle) of mopping
asphalt across the full width of the roll.

G.

Refer to the asphalt carton labels or bills of lading for the equiviscous temperature (EVT) for the
asphalt.

H.

For substrates that absorb asphalt, apply asphalt in sufficient quantity to assure the level of
adhesion specified.

I.

Asphalt application shall not commence when the outside temperatures are below 45°F (7.2°C)
unless cold weather application instructions such as using insulated piping and luggers to
maintain the required asphalt temperature at the pint of application and using products stored
above 55°F (12.6°C) for at least 24 hours prior to installation.

J.

The operator of the roofing bitumen kettle shall be fully trained and familiar with its safe operation
and have the required safety equipment and clothing for his protection.

K.

Under no circumstances shall the roofing bitumen kettle be left unattended while in operation.

L.

Accurate thermometers to check temperatures at the kettle and point of application are required.

M.

Do not heat the asphalt to or above the flash point.

N.

Do not hold the asphalt at temperatures above the finished blowing temperature for more than 4
hours.

O.

Do not keep heated tankers above 325°F (163°C) overnight or on weekends if not in use.

P.

The roofing bitumen kettle shall be placed a safe distance from the building up on plywood or a
tarp to facilitate easy clean up.

3.05
A.

CANT STRIPS
Cant strips must be installed on top of the roof insulation or wood nailers and at the intersections
of the roof and all walls, parapets, curbs, or transitions that are approximately 90 degrees, where
area is to be flashed.
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B.

Cant strips shall be approximately 4” (10.2 cm) in horizontal and 4” (10.2 cm) in vertical
dimensions. The face of the cant shall have an incline of not more than 45 degrees with the roof.

C.

Mechanically fasten where applicable. Otherwise, set in hot asphalt or USP™ #643 Flashing
Cement.

D.

Miter and neatly fit all joints.

3.06

EDGE STRIPS

A.

Edge strips must be installed on top of the roof insulation or wood nailers at the intersections of
roof and perimeter or drain openings where it is required to provide a smooth transition from
horizontal to vertical surfaces or for transitions from lower to higher elevations.

B.

Edge stips may be mechanically fastened or set in hot asphalt depending on the phase and
method of installation.

C.

Miter and neatly fit all joints.

3.07

WOOD NAILERS

A.

Wood nailers must be 3-1/2” (8.9 cm) minimum width or 1” (25 cm) wider than metal flange and
minimum 1” (25 cm) thick and securely fastened to the deck.

B.

Wood nailers must be pressure treated and have water based preservatives. Petroleum or
creosote base preservatives are not recommended because of possible incompatibility with
asphalt-based products.

C.

Wood nailers are required at all roof to wall transitions of parapets, eaves, gable ends,
penetrations or wherever metal flanges must be incorporated into the roof system.

D.

Nailers must be fastened to the deck.

E.

Wood nailers shall match total insulation thickness.

F.

Slotted wood nailers must be used where perimeter venting is required.

3.08
A.

SBS BASE SHEET APPLICATION
MB Base Sheet:
1. Type IV asphalt.
2. For mop applications of SBS membranes, the mopping stroke will be such that the side lap is
covered with asphalt last. A rolling bank (puddle) of mopping asphalt must be maintained
across the full width of the roll.
3. SBS membranes must not be applied during adverse weather or without precautionary
measures in temperatures below 45ºF (7.2ºC).
4. Coiled rolls should be unrolled, placed upside down and allowed to “relax” prior to installation.
Then reroll to apply.
5. Install the base sheet over the insulation. Lap the base sheet so that the flow of water is over
or parallel to, but never against the laps.
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6. Install full width base sheets, lapping 2” (5 cm) on the sides and 4” (10.2 cm) on ends.
Stagger adjacent end laps a minimum of 12” (30 cm) apart. Install the base sheet in a full and
uniform mopping of hot asphalt applied at the rate of 25 lb/square (1.2 kg/m²) ± 20%.
7. Turn the base sheet up to the top of the cant.
8. Foot and machine traffic on freshly applied membranes with asphalt must be kept to a
minimum to reduce the possibility of asphalt displacement due to “point applied” pressure.
The potential result is the creation of an area where the asphalt quantity may be too light to
perform the required waterproofing function.
9. Workmen must stand on the insulation or deck side of the system and avoid traffic on the
freshly laid membrane system for a long enough time to allow the asphalt to set up.
10. Do not allow equipment to stand over, or store materials, on the freshly laid membrane.
Asphalt dispensing equipment must have balloon tires. Delay any traffic over the freshly laid
membrane system for a period of time sufficient to allow the asphalt to set up.
11. Apply asphalt so that a small bead of asphalt shows at the edge of the membrane. Do not
allow heavy flows of asphalt to extend beyond the membrane edge. Heavy, irregular surface
flows of asphalt will make proper application of cap membrane difficult.
12. In the event a wrinkle or a “fishmouth” forms during the application of the membrane, do not
“walk it down” as the memory of the sheet or felt may cause it to reappear. Fishmouths or
wrinkles shall be sliced open and patched with hot asphalt and additional membranes. Avoid
cutting into the plies below the fishmouth or wrinkle by angling the knife blade to the side. An
equal number of plies shall be used to patch the number of cut out ply portions.
3.09
A.

MEMBRANE APPLICATION
MB Cap Sheet
1. Type IV asphalt to be used.
2. For mop applications of SBS membranes, the mopping stroke will be such that the side lap is
covered with asphalt last. A rolling bank (puddle) of mopping asphalt must be maintained
across the full width of the roll.
4. Install full width cap sheets, in a full and uniform layer of hot asphalt at the rate of 25
lbs/square (1.2 kg/m²) =/- 20%, lapping 4” (10.2 cm) on the sides and 6” (15.2 cm) on ends.
Stagger adjacent end laps a minimum of 18” (45.7 cm) apart. All side and end laps must be
staggered from underlying plies.
5. Turn the membrane up the wall or curb, above the cant, a minimum of 4” (10.2 cm). This will
allow for proper securement of the membrane prior to the base flashing installation.
6. All laps must be parallel or perpendicular to the slope of the roof such that the flow of water is
never against the lap.
7. SBS membranes must not be applied during adverse weather or without precautionary
measures in temperatures below 45ºF (7.2ºC).
8. Coiled rolls should be unrolled, placed upside down and allowed to “relax” prior to installation.
Then reroll to apply.
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9. Care should be taken to insure that the cap sheet lays flat in the asphalt. There must be
complete adhesion between the cap sheet and the mopping asphalt. Brooming in may be
necessary under certain conditions to insure that the cap sheet adheres solidly to the asphalt.
Apply extra pressure to avoid creating open channels, where three or more membranes are
lapped.
10. A minimum 3/8” (10 mm) asphalt flow-out must be obtained at all laps. Dry laps are not
acceptable. Check all seams for full and uniform adhesion. Where seams are unadhered, lift
with a heated trowel and reseal with DuraFlex™ #954 Premium SBS Modified Flashing
Cement.
11. All end laps must be staggered a minimum of 18” (45.7 cm) so that no adjacent end laps
coincide. If end laps fall in line or are not staggered the proper distance, a full width of SBS
membrane must be installed over the end laps.
12. Matching granules should be broadcast into the asphalt flow-out at seam areas while the
bitumen is hot to enhance the finished appearance of the membrane.
13. In cold weather, the use of insulated asphalt handing equipment is recommended.
14. Mopping must not preceed the roll by more than five feet.
3.10

MEMBRANE FLASHING

A.

Follow manufacturer's typical flashing procedures for all wall, curb, and penetration flashing
including metal edging/coping and roof drain applications. Use lead flashing at roof drains as
required by manufacture and install per manufacture requirements

B.

Wall, curb and penetraton flashing shall be reinforced with an additional layer of the specified
SBS modified bitumen flashing membrane.

C.

Basic wood blocking anchorage recommendations are found in Factory Mutual Data Sheet 1-49.
These recommendations are required for Factory Mutual approved projects.\

D.

All penetrations should be at least 18” (45.7 cm) from curbs, walls, and edges to provide for
proper flashing.

E.

Install flashing sheets starting at low points.

F.

Maintain asphalt at EVT ± 25°F (13.9°C) for all base and ply sheets used in flashing details.

G.

Prime all metal and masonry with asphalt primer and allow to dry before being fully adhered to
with flashing sheets.

H.

Only use primary roofing manufacturer’s membranes in construction of flashing details.

I.

Do not use metal base flashing.

J.

Base flashing should extend a minimum of 8” (20.3 cm), and a maximum of 24” (61 cm) above
the roofline.

K.

Corner membrane flashings, such as “bow ties” for outside corners and “footballs” for inside
corners or other membrane reinforcements are required to ensure that base flashing corners are
sealed at cant areas. Note: Mastic and fabric coursing is not an acceptable alternate for proper
flashing and counterflashing details.
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L.

Wood curbs and walls must be covered with a layer of approved base sheet or backer ply of
selected two-ply flashing system and fastened 8” (20.3 cm) o.c. in all directions with approved
fasteners with minimum 1” diameter or square caps. All vertical laps shall be 4” (10.2 cm). Base
sheet or backer ply must extend out onto field of roof as required by manufacture’s detail.

M.

Backer plies installed over masonry or other non-nailable substrates in cold adhesive or hot
asphalt must be cut into manageable lengths to ensure adequate adhesion to cant strip and
vertical surfaces without excessive voids. All vertical laps shall be 4” (10.2 cm). Backer ply shall
extend out onto field of roof.

N.

Finish ply of selected base flashing detail must be run vertically to maintain selvage edge at all
vertical laps.

O.

All vertical laps shall be 4” (10.2 cm). Finish ply shall extend out onto field of roof and must be
extended a minimum of 4” (10.2 cm) beyond edge of prior flashing plies.

P.

Trowel Grade Adhesive Application:
1. Apply trowel grade adhesive with trowel or wide-edged putty knife at approximately 1/8” (3
mm) thickness in a full and uniform application.
2. Firmly press sheet into adhesive. Immediately nail the top of the flashing as specified in
flashing detail to prevent slippage.

Q.

Hot Asphalt Application:
1. Be careful to insure the flashing sheets are set in asphalt when the asphalt is at the proper
temperatures (minimum 425°F (218° C.) Back mopping the sheet is recommended, with the
sheet being quickly applied to the substrate.
2. Firmly press the sheet onto the substrate. Nail the top of the flashing as specified in the
flashing detail.

3.11

METAL FLASHING

A.

Metal should not be used as a component of base flashing unless required and approved by the
manufacture.

B.

Metal accessories (gravel stops, counter flashing, etc.) should be a minimum 16 oz. (0.56 mm)
copper, 24 gauge (0.71 mm) galvanized or stainless steel, 2 1/2 to 4 lb (1.1- 1.8 kg) lead, or
0.032” (0.81 mm) aluminum.

C.

Fabricate and install all sheet metal materials as shown in applicable construction in the Flashing
Detail Section. Refer to SMACNA (Sheet Metal and Air Conditioning Contractors National
Association, Inc.) for guidance on sheet metal treatments not addressed in this Manual.

D.

Clean metal and apply asphalt primer to all sheet metal surfaces that will come into contact with
asphalt or other bituminous materials; allow the primer adequate time to dry.

E.

Use fastener types compatible with the sheet metal type.
1. Copper or lead-coated copper: use copper or bronze fasteners.
2. Lead and galvanized steel: use galvanized or cadmium-plated sheet fasteners.
3. Aluminum: use aluminum fasteners.
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4. Stainless steel: use stainless steel fasteners.
F.

Metal counter-flashing shall have a minimum 4” (10.2 cm) face with a drip lip. The bottom edge of
the counterflashing shall cover the roofing membrane and/or base flashing by a minimum of 4”
(10.2 cm). Metal counter-flashing used for masonry walls, wooden walls or through wall metal
flashings should be two piece designs to allow for installation and later removal. Metal counterflashings for stucco, EIFS, wood siding or similar materials should be designed to receive and set
as a base for those materials, such as “Z” type flashing, while providing for securement of
separate metal counter-flashing to cover base flashings. Metal end joints shall be lapped 3” (7.6
cm) or more. Adequate fasteners must be provided to secure against effect of wind forces. Skirt
fasteners shall be watertight.

G.

Metal termination bars shall be a minimum of 1/10" (3 mm) thick x 1” (2.5 cm) wide with
preformed sealant edge lap. Bar should have 1/4" (6 mm) x 3/8" (10 mm) slotted holes on 4”
(10.2 cm) centers to facilitate mechanical anchorage.
Note: Termination bars are not suitable in all base flashing and wall flashing conditions.
Termination bars may only be used in conjunction with an appropriate counter-flashing extending
a minimum of 4” (10.2 cm) below the termination bar.

H.

Metal flanges for gravel stops, eave strips and pitch pockets to be used in conjunction with
roofing shall be primed (both sides). For APP roof systems set metal flanges in softened
membranes (torch heated), and nail 4” (10.2 cm) o.c. to wood nailers or insulation stops. Flanges
shall be a minimum of 3 1/2” (8.9 cm) wide for gravel stops or eave strips and 4” (10.2 cm) wide
for projections and extensions through the roof. The gravel stop or eave strip riser shall be at
least 3/8" (10 mm) high for modified bitumen or smooth surface built-up roofing. Total height of
riser should be adjusted to extend just above the finished surface, including gravel surfacing if
present. Provision must be made for securing the skirt to the face of the wall. This may be wood
nailer strips for masonry and metal construction. In all cases, gravel stop and eave strip nailer
should be fastened to the deck or deck system with adequate resistance against wind forces.

I.

Stacks shall have metal sleeve flashing a minimum 8” (20.3 cm) high.

J.

Pitch pans not allowed. Use only liquid applied flashing systems as provided by the primary
roofing manufacturer and covered by their roofing system guarantee.

K.

On reroofing projects, provisions shall be made for reinstallation of existing sheet metal duct
work, equipment, coping metal and counterflashings removed in conjunction with the new work.
Also provide for cleaning and repairing of existing defective sheet metal, and replacement of
missing and irreparable sheet metal to match existing types.

L.

Conduits and piping such as electrical and gas lines must be set on wood blocking or some other
form of support. Wood blocking and supports must be set on doubler pads (an additional layer of
the roof membrane).

M.

All edge metal shall comply with ES-1 as adopted by the IBC . All edge metal (gravel stop as well
as coping caps) should be tested and rated for the uplift pressures on the roof. All edge metal
systems shall be fabricated by a sheet metal shop / roofing contractor that has undergone ES-1
testing and is a “certified shop” and in accordance with the NRCA edge metal and coping details.

3.12
A.

FINAL COATING
After installation of all bituminous field membrane and flashings – and after all trades are no
longer working or tracking across the roof, install the specified two coat elastomeric coating
system. Follow manufacturer’s precautions and directions in all aspects, but especially in terms
of cold weather storage and application procedures.
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Apply coating to the field membrane, bituminous flashing membrane and liquid penetration
flashings. Mask sheet metal and other roof components as required to achieve a neat, clean,
professional appearance.
WALKWAYS

A.

Install walkways at all traffic concentration points (such as roof hatches, access doors, rooftop
ladders, etc.) and all locations as identified on the drawing or required to provide access to and
completely around mechanical units and / or the clerestory for maintenance.

B.

Mop Grade Walkways:
1. Construct walkways by solidly adhering Walkboard with hot asphalt or SBS Flashing Cement.

3.14
A.

3.15

DAILY SEAL
If daily seals or water cutoffs are needed at the end of the day’s work, they must be made of
waterproof membrane and applied with hot asphalt or SBS flashing cement. Before restarting the
job, all stops and cutoffs shall be cut out and completely removed.
CLEAN UP

A.

Perform daily clean up to collect all wrappings, empty containers, paper, and other debris from
the project site. Upon completion, all debris must be disposed of in a legally acceptable manner.

B.

Prior to the manufacturer's inspection for warranty, the applicator must perform a pre-inspection
to review all work and to verify all flashing has been completed as well as the application of all
caulking.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Furnish and install all metal roof systems including the panels, panel clips, flashing, panel splices,
fascias, gutter and downspouts, and all necessary fasteners and accessories for a complete
weathertight system.
1.03

RELATED WORK

A. Section 05 12 00 – Structural Steel.
B. Section 05 21 00 – Steel Joists.
C. Section 05 31 00 – Steel Decking.
D. Section 05 50 00 – Miscellaneous Metals.
E. Section 07 21 00 – Insulation
F. Section 07 62 00 – Metal Flashing and Trim.
G. Section 07 92 00 – Caulking and Sealants.
1.04

REFERENCES

A. American Society for Testing and Materials (ASTM):
1. ASTM A653 – Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron AlloyCoated (Galvanealed) by the Hot-Dip Process.
2. ASTM E283/1680 – Test Method for Determining the Rate of Air Leakage Through
Exterior Windows, Curtain Walls and Doors Under Specified Pressure Differences Across
the Specimen.
3. ASTM E331/1646 – Test Method for Water Penetration of Exterior Windows, Curtain
Walls and Doors by Uniform Status Air Pressure Difference.
4. ASTM 1592-95 – Standard Test Method for Structural Performance of Sheet Metal Roof
and Siding Systems by Uniform Static Air Pressure Difference
B. Underwriters Laboratories (UL Classified Tests):
1.

UL Classification 263 – Fire Tests of Building Construction and Materials.

2.

UL Classification 580 – Test for Wind-Uplift Resistance of Roof Assemblies.

3.

UL Classification 790 – Test for Fire Resistance of Roof Covering Materials.

4.

UL Classification 2218 – Test for Impact Resistance Class 4.
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C. NRCA – National Roofing Contractors Association
1.05

SYSTEM DESCRIPTION

A. Performance Requirements: Provide sheet metal roofing that has been manufactured, fabricated
and installed to withstand structural and thermal movement, wind loading and weather exposure
to maintain manufacturer’s performance criteria without defects, damage, failure of infiltration of
water.
1. Wind-Uplift: Roof panel assembly shall comply with UL Classification 580 for UL
Classified 90 rated assemblies. UL Construction Number 303 , and ASCE - 7
2. Static Air Infiltration: Completed roof system shall have a maximum of .06 cfm/sf with
6.24 kPa air pressure differential as per ASTM E283/1680.
3. Water Infiltration: No evidence of water penetration at an inward static air pressure
differential of not less than 6.24 psf (43 kPa) and not more than 12.0 psf (83 kPa) as per
ASTM E331/1646.
1.06

SUBMITTALS

A. Submit under provisions of Section 01 33 00.
B. Product Data: Product data including manufacturer’s product specifications, standard details,
certified product design calculations certified by registered professional engineer, installation
instructions, and general recommendations, as applicable to materials and finishes for each
component and for total panel system.
C. Shop Drawings: Submit erection design and shop drawings with specifications for each product
specified showing all materials, sizes, details fasteners and erection procedures and accessories
required. Submit small scale layouts of panels and large scale details of edge conditions, joints,
fasteners, sealant placement, flashings, penetrations and special details. Field measure and verify
dimensions prior to fabrication of metal roofing.
D. Samples:
1.

Samples for initial selection purposes in form of manufacturer’s color chips for colors
showing full range of textures, and patterns available for roof and wall panels with factoryapplied finishes.
2.

Samples for verification purposes of roof panels. Provide sample panels 12 inches long by
actual panel width, in the profile, style, color, and texture indicated. Include clips, battens,
fasteners, closures, and other panel accessories.

3.

Include assembled portion with Masonry mock up as described in section 01 43 00 and
masonry sections.

E. Assurance/Control Submittals:
1.

Certificates: Manufacturer’s certificate that products meet or exceed specified requirements,
including UL 90 rated certificate. If a portable roll unit is used (permitted only on panel lengths
greater than 64’) submit current UL rating certificate for portable unit..

2.

Qualification Documentation: Submit documentation of experience indicating compliance with
specified qualification requirements.
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Certification: Submit written Certification prepared and signed by a professional engineer,
registered to practice in the state where building is to be erected, verifying that roof panel
assembly installation for each building meets the wind uplift requirements of ASCE-7 current
edition.

F. Closeout Submittals: Submit the following:
1. Operation and Maintenance Date: Operation and maintenance date for installed products
in accordance with Division 1 Closeout Submittals, Maintenance Data and Operation Data
Section. Include methods for maintaining installed products and precautions against
cleaning materials and methods detrimental to finishes and performance.
2. Project Warranty: Warranty documents specified herein.
a. Manufactures warranty: Submit, for owners acceptance, manufactures standard
warranty document executed by authorized company official.
Manufacturer’s
warranty is in addition to and not limited of, other rights the owner may have under the
contract documents.
i. Warranty Period: As indicated commencing on Date of Substantial Completion.
3. Record Documents: Project record documents for installed materials in accordance with
Division 1 Closeout Submittals, Project Record Documents Section.
1.07

QUALITY ASSURANCE

A. Qualifications:
1. Manufacturer: Company specializing in manufacturing products specified with minimum 15
years experience in architectural roofing design and installation.
2. Installer: Company specializing in performing the work of this section with minimum 5 years
documented experience. Installer shall be approved by Architect prior to GC entering into
an agreement based on references from past installations.
B. Manufacturer shall provide a minimum of 3 roof inspections during installation of each roof and
submit field report of each inspection. Inspection shall validate installation of roof in compliance with
manufacturer’s details and recommendations.
C. Albedo:
1. Use Energy Star compliant (highly reflective) and high emissivity roofing.
a. Emissivity of at least 0.90 when tested in accordance with ASTM 408
2. Low-sloped – less than 2:12: Initial Solar Reflectance greater than or equal to 0.65.
Maintenance of Solar Reflectance greater than or equal to 0.50 three years after
installation under normal conditions.
3. Steep-sloped – greater than 2:12: Initial Solar Reflectance greater than or equal to
0.25. Maintenance of Solar Reflectance greater than or equal to 0.15 three years
after installation under normal conditions.
4. Refer to http://www.energystar.gov/index.cfm?c=roof_prods.pr_proc_roof_products
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DELIVERY, STORAGE, AND HANDLING

A. Comply with General Conditions.
B. Deliver panels and other components to the site in dry undamaged condition. Unload so that they
will not be damaged or deformed. Package roof panels for protection against transportation
damage.
C. Handling: Exercise care in unloading, storing, and erecting roof covering panels to prevent bending,
warping, twisting, and surface damage.
D. Stack materials on platforms or pallets to prevent twisting, bending, scratching and denting. Cover
with tarpaulins or other suitable weathertight ventilated covering. Store metal roof panels so that
they will not accumulate water. Do not store panels in contact with other materials that might cause
staining, denting, or other surface damage.
E. Do not expose to direct sunlight or extreme heat trim material with factory applied strippable film.
F. Installer shall inspect materials for damage and stains upon arrival to site.
1.09

WEATHERTIGHTNESS WARRANTY

A. The Contractor shall provide to the Owner, a single source warranty signed by the roofing
manufacturer of the Standing Seam Roof System as outlined below:
1.

For a period of twenty (10) years from the date of substantial completion, the roofing
manufacturer WARRANTS to the Building Owner that the roofing manufacturer’s
furnished roof panels, flashing, and related items used to fasten the roof panels and
flashing to the roof structure (“Roof System”), as installed, with the Manufacture’s
representative’s observations, will not allow intrusion of water from the exterior of the
roofing manufacturer’s Roof System into the building or soffit envelope, when exposed to
ordinary weather conditions and ordinary wear and usage. Warranty shall be non prorated for labor and material. The roofing manufacturer shall have the SOLE AND
EXCLUSIVE obligation for all warranty work commencing on the date of substantial
th
completion and under all circumstances, terminates on the 10 year anniversary of the
date certified as Substantial Completion of the roofing manufacturer’s Roof System.
During the period in which the roofing manufacturer has any warranty obligation, the
roofing manufacturer shall take appropriate actions necessary to cause the nonperforming portions of the Roof System to perform their proper functions.

2.

Manufacture shall provide a separate 20 year warranty against structural failure,
perforation, and panel finish including excessive chalking, fading, peeling, and cracking,
Warranty shall be non pro-rated and shall cover material and labor to replace damaged
panels.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are manufactured by Petersen Aluminum Corporation and are listed as a
standard of quality.
B. Products of the following conforming to the specification requirements are acceptable.
1. MBCI
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C. Substitutions: Under provisions of Section 01 60 00.
2.02

MATERIALS

A. General: Provide roofing, and soffit panels formed to the general profile or configuration as
indicated. Provide sheet metal accessories factory formed of the same material and finish as the
roofing, including flashing, closures, metal expansion joints, ridge covers, and fascias.
B. Aluminum-Zinc Alloy-Coated Steel Sheet: Galvalume steel sheet, 0.5 ounces/square foot, minimum
yield of 50,000 psi, complying with requirements of ASTM A792-AZ55.
C. Standing Seam Metal Roof: equal to PAC--CLAD Tite-Loc panels and trim:
1. Seam Height: 2” seam height.
2. Material: (24ga) G-90 hot-dipped galvanized steel panel with Kynar 500 finish.
3. Panel Description: 16” with striation
4. Eave Notching: Factory produced eave notching for trimmed eave panels.
5. Texture: (Smooth texture)
6. Rating: UL Classified 90 rated (wind uplift) panel assembly. UL Construction Number
303 and ASCE-7 Current Edition (wind uplift)
7. Flashing and Trim: (Steel 24-gauge)
8. Fasteners: SNAP-CLAD galvanized steel, non-penetrating high performance clips for
roofing application and UL Classified 90 rated (wind uplift) assemblies and standard clips
for mansard and fascia applications. Provide support plates as required including
installation over open framing or area with steel purlins, and bearing plates over insulation
board and as required by manufacture. No exposed fasteners or screws should
penetrate exposed wood deck
9. Panel Finish at roof panels– Panel Topside: PAC-CLAD finish’ color Petersen Aluminum
Corp. Champagne (color to be confirmed during submittal process). Panel Underside:
Polyester washcoat with dry film thickness of 0.3 mil
D. Trim and Flashing:
1. Gable, eave and misc. details will be detailed, designed, and supplied by the panel
manufacturer from the same material as panels. All edges of metal deck and substrate
material shall be concealed with trim.
2. All exposed fascia, trim, and flashing material shall be manufactured from galvanized steel
and finished to match roof panels. Form Fascia at round Lobby roof to match curve and
slope of roof line in continuous curved pieces not segmented straight pieces.
E. Sheet Metal Accessories:
1. General: Sheet metal accessories shall be fabricated from 24-gauge, aluminum-zinc alloycoated steel sheet, galvalume. Color to match roof panels or as indicated.
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2. Gutters: Form gutters in maximum lengths complete with end pieces, outlet tubes and other
special pieces that may be required. Join sections with riveted and soldered or sealed joints.
Unless otherwise indicated, provide expansion-type slip joint at center of runs. Furnish
gutter supports spaced at 36 inches o.c., constructed of same metal as gutters. Materials to
match roof panels. Gutters at round Lobby roof shall be curved and sloped to match roof
radius and slope.
3. Downspouts: Form all downspouts for this project in maximum sections complete with
elbows and offsets. Join sections with not less than 1-1/2 inch telescoping joints. Provide
fasteners, designed to securely hold downspouts not less than one inch away from walls;
locate fasteners at top and bottom and at approximately 5 feet o.c. in between. Material and
finish to match wall panels.
4. Fasteners and Sealant: As per manufacturer’s recommendation. Color to match color of
sheet metal accessory.
5. Ice and Snow Guards equal to AP400 Snow Guard.
G. Ice and water shield: Equal to Grace Ultra ice and water shield, high temperature, non-granulated.
H. Soffit Panels: Furnish and install 24ga soffit equal to Petersen Aluminum Flush Panel System 11”
with a single bead. Color to be Almond or as selected by architect during submittals. Include all
framing and subframing necessary to support soffit from primary structure shown on drawings, as
recommended by manufacture.
I.

Preformed Metal wall panel.
1. Wall Panel: Wall Panel: Centria CS-260, 22-gauge, 12” wide, 7/8” deep profile with 3-4” wide
ribs. Mount horizontal with concealed fasteners. 70% Kynar 500 top coat. Color as selected
from manufacturer’s primary and secondary colors, including metallic colors. Install horizontal
sealant bead where panels meet. Include all trim and accessories for complete installation
including end wall trim, trim around openings, and gutter trim above each opening, flashing and
sealant, as required for a watertight installation. Use Grace Vycor underlayment to seal
substrates, all corners, penetrations, sills edges, and other vulnerable areas behind the wall
panels.

2.04

METAL BUILDING CURBS

A. Acceptable Manufacturers:
1. Products specified are manufactured by Custom Metal Building Curbs and is listed as a
standard of quality.
2. Products of ThyCurb, L.M. Curbs, and The Pate Co., conforming to specifications requirements
are acceptable.
3. Substitutions: Under provisions of Section 01 60 00.
B. General: Designed and manufactured to mate with any panel configuration and roof pitch.
Insulated, 18-gauge, galvanized steel construction, separate diverter plate with corrugations to fit
beneath the roof panel and rear corrugations to match and fit over ribs, for shingle effect installation.
Curb and diverter plate available as one unit. Curb height: 12 inches, except as indicated otherwise
on the drawings. Metal building curbs shall be Model CMB-7 as manufactured by Custom Metal
Building Curbs. Locate penetrations in center of panel width.
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C. Special Requirements:
system.

Coordinate with expansion and contraction requirements of metal roof

D. Sizes: As required for item on the Mechanical and Plumbing drawings.
2.05

PIPE FLASHING
Pipe flashing shall be E.P.D.M. rubber or DuPont “Nordel”; sizes to fit pipes.

PART 3 – EXECUTION
3.01

INSPECTION

A. The installer shall examine the building to verify that the structure is ready for roofing installation.
B. All structural supports shall be in place and all sag rods, diagonal bracing and connections shall be
tightened before work proceeds.
C. Field check dimensions and check support alignment with a taut string or wire; support misalignment
will cause panel “oil canning” and potentially restrict panel movement.
D. Do not proceed until unsatisfactory conditions are corrected. Report conditions that will prevent proper
execution of work.
E. Compliance: Comply with manufacturer’s product data, recommendations and installations instructions
for substrate verification, preparation requirements and installation.
1.

3.02

Strippable Film:
panels.

Remove manufacturer’s protective film, if any, from surfaces of roofing

INSTALLATION

A. Install roofing system in accordance with the approved installation drawings and instructions.
B. All attachments shall allow for thermal expansion and contraction of the roofing panels.
C. Seal the top and bottom of metal closures with butyl tape and sealant.
D. Protect installed panels from abuse by other trades. The general contractor shall be responsible for
protecting the roofing from wet cement, plaster, and painting operations. The installer shall provide walk
boards in heavy traffic areas to prevent damage to the panels.
E. Provide ice and water shield continuous over entire roof area.
F.

Panels shall be installed to meet wind uplift requirements in accordance with ASCE-7 current publication.

G. General: Install metal roofing panels to profiles, patterns and drainage indicated and required for leakproof installation. Provide for structural and thermal movement at work. Seal joints for leak-proof
installation.
1.

Seams: Provide uniform, neat seams.

2.

Fasteners: Conceal fasteners where possible in exposed work. Cover and seal fasteners
and anchors for watertight and leak-proof installation. Contractor shall ensure that fasteners
do not penetrate into visible underside of roof deck, and shall coordinate thickness of deck
material with fastener length.

423

JOB NO. 14102

3.

3.03

Section 07 61 00
PREFORMED METAL ROOF AND WALL PANELS
Page 8 of 8
Sealant-Type Joints: Provide sealant-type joint where indicated. Form joints to conceal
sealant. Comply with Division 7 Joint Sealants Section for Sealant installation.

DAMAGED MATERIAL AND CLEARANCE

A. Replace panels and other components of work which have been damaged.
B. To prevent rust staining, remove immediately from finished surfaces any filings caused by drilling or
cutting.
C. Wipe down each area after installation is complete for final acceptance.

3.04

SOFFIT PANELS

A. Soffit Panel – Furnish and install soffit panels at areas indicated on the drawings, equal to Petersen
Aluminum Flush Panel System (11” with a single bead, .24ga.) and all associated support bracing,
framing, trim, accessories and concealed fasteners, required for complete system installation in
accordance with manufacturer’s printed instructions and recommendations. Include all framing and
subframing necessary to support soffit from primary structure shown on drawings, as recommended
by manufacture.
END OF SECTION

424

TITE-LOC PLUS

Eave Detail
TITE-LOC PLUS "AR"
CLIP W/FASTENERS
TITE-LOC PLUS PANEL
"Z" RETAINER STRIP
SET IN SEALANT
SEE FOOT NOTE

PA-116 EAVE FLASHING
TYPE "AB"
10-12 x 1"

PA-5 KEEPER

ICE & WATER SHIELD
5/8" PLYWOOD

* GAP APPROPRIATE FOR EXPANSION/CONTRACTION (CONSULT FACTORY)

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
425
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC PLUS

Eave Detail
TITE-LOC PLUS "AR"
CLIP W/FASTENERS
TITE-LOC PLUS PANEL
FIELD CUT & BEND
RETURN IN PANEL.

SEE FOOT NOTE

TYPE "AB"
10-12 x 1"

PA-126 EAVE FLASHING

ICE & WATER SHIELD

PA-5 KEEPER

5/8" PLYWOOD

* GAP APPROPRIATE FOR EXPANSION/CONTRACTION (CONSULT FACTORY)

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
426
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC PLUS

Eave Detail
TITE-LOC PLUS "AR"
CLIP W/FASTENERS
TITE-LOC PLUS PANEL
"Z" RETAINER STRIP
SET IN SEALANT
SEE FOOT NOTE
EAVE FLASHING

5/8" PLYWOOD
ICE & WATER SHIELD
TITE-LOC PLUS "AR"
CLIP W/FASTENERS

TYPE "AB"
10-12 x 1"
SEALANT (AT VERTICAL
LEG & UNDER "Z")

TITE-LOC PLUS PANEL

* GAP APPROPRIATE FOR EXPANSION/CONTRACTION (CONSULT FACTORY)

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
427
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Fascia to Soffit

ICE & WATER SHIELD

TITE-LOC PANEL

5/8" PLYWOOD

TITE-LOC "AR"
CLIP W/FASTENERS

TYPE "AB"
10-12 x 1"

SOFFIT PANEL
PA-305 FASCIA TO SOFFIT
FLASHING

"J" CLOSURE FOR SOFFIT

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
428
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Fascia to Soffit

ICE & WATER SHIELD
TITE-LOC PANEL

TYPE "AB"
10-12 x 1"

TITE-LOC
CLIP W/FASTENERS

5/8" PLYWOOD
FRAMING MEMBERS

SOFFIT PANEL
PA-405 FASCIA TO
SOFFIT FLASHING

"J" CLOSURE FOR SOFFIT

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
429
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Fascia/Rake Wall Detail

TITE-LOC FASCIA PANEL

TITE-LOC "AR" CLIP
W/FASTENERS

TITE-LOC "AR"
CLIP W/FASTENERS

PA-601 FASCIA/RAKE WALL FLASHING
W/ "J" CLOSURE

FIELD-FORM PANEL LEG TO
I.D. OF "J" CLOSURE
TITE-LOC PANEL

SEALANT

TYPE "AB"
10-12 x 1"
5/8" PLYWOOD
ICE & WATER SHIELD

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
430
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Gable Detail

PA-151 GABLE FLASHING
W/ "J" CLOSURE
TITE-LOC "AR" CLIP
W/FASTENERS

FIELD-FORM PANEL LEG TO
I.D. OF "J" CLOSURE
SEALANT
TITE-LOC PANEL

TYPE "AB"
10-12 x 1"
ICE & WATER SHIELD
5/8 " PLYWOOD
PA-5 KEEPER

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
431
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Gravel Stop/Head Detail

PA-222 GRAVEL STOP/HEAD
FLASHING W/"Z" CLOSURE
TITE-LOC "AR"
CLIP W/FASTENERS
SEALANT
5/8" PLYWOOD
TYPE "AB"
10-12 x 1"
TITE-LOC PANEL
ICE & WATER SHIELD

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
432
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Gutter Detail

SEE FOOT NOTE
GUTTER STRAP
(FIELD-FORMED)

TITE-LOC "AR" CLIP
W/FASTENERS
TITE-LOC PANEL

GUTTER FLASHING

TYPE "AB"
10-12 x 1"
ICE & WATER SHIELD
5/8" PLYWOOD

GUTTER SUPPORT AS
SPECIFIED BY ARCHITECT

* GAP APPROPRIATE FOR EXPANSION/CONTRACTION (CONSULT FACTORY)
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Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
433
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Hip/Ridge Detail

PA-101 HIP/RIDGE FLASHING
W/ "Z" CLOSURES

3/4" TURN-UP

SEALANT
TITE-LOC "AR" CLIP
W/FASTENERS

TITE-LOC PANEL

TYPE "AB"
10-12 x 1"

5/8" PLYWOOD

SEALANT
(AT VERTICAL LEG
& UNDER "Z")

ICE & WATER SHIELD

Job Name:

Date:

C o n t r a c t o r : 							

Notes:

www.pac-clad.com / email: sales @ petersenmail.com
HQ: 1005 Tonne Road
Elk Grove Village, IL 60007
P: 800-PAC-CLAD
F: 800-722-7150

9060 Junction Drive
Annapolis Junction, MD 20701
P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
434
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533

TITE-LOC

Valley Detail

SEE FOOT NOTE
TITE-LOC PANEL
TITE-LOC "AR" CLIP
W/FASTENERS

TYPE "AB"
10-12 x 1"
PA-115
VALLEY FLASHING

ICE & WATER SHIELD
"Z" RETAINER STRIP
SET IN SEALANT
5/8" PLYWOOD

* GAP APPROPRIATE FOR EXPANSION/CONTRACTION (CONSULT FACTORY)
NOTE: Minimum 6” from end of panel to Valley diverter on each side of panel.
Consult PAC on longer valley runs.
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Date:
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P: 800-344-1400
F: 301-953-7627

10551 PAC Road
Tyler, TX 75707
P: 800-441-8661
F: 903-581-8592

350 73rd Ave., NE, Ste 1
Fridley, MN 55432
P: 877-571-2025
F: 866-901-2935

102 Northpoint Pkwy Ext, Bldg 1, Ste 100
435
Acworth, GA 30102
P: 800-272-4482
F: 770-420-2533
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

1.03

WORK INCLUDED
A.

Furnishing of and paying for all materials, labor, equipment, licenses, taxes, and other items
required for execution and completion of all work under this section.

B.

The work described in this section of the specifications includes, but is not limited to the
following:
Sheet metal roof flashing and counter flashing.

2.

Reglets and metal hold-down clips.

3.

Concealed sheet metal flashing at exterior doors.

4.

Sheet metal pitch-pockets at roof.

5.

Sheet metal roof flashing and pitch-pockets at mechanical and plumbing items
which extend through the roof surface.

6.

Gutters, coping, and trim

7.

Fastening hardware such as nails, screws, reglet wedge blocks, etc.

RELATED WORK
A.

1.04

1.

The following items of related work are specified and included in other sections of these
specifications:
1.

Section 06 10 00 – Rough Carpentry.

2.

Section 07 92 00 – Caulking and Sealant.

3.

Section 08 11 00 – Metal Doors and Frames.

4.

Section 13 19 13 – Metal Building Systems

5.

Mechanical and Plumbing, Division 15.

SUBMITTALS
A.

B.

Shop Drawings: Submit shop drawings for all metal flashing and trim. Submitted shop
drawings shall include, but shall not be limited to the following:
1.

Method of attachment.

2.

Dimensioned drawings of all metal flashing at windows, exterior grilles and doors.

Samples: Submit manufacturer's literature of all materials specified herein to Architect for
approval in accordance with requirements described herein.
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GENERAL REQUIREMENTS
A.

Proper Surfaces: Surfaces to which roofing and sheet metal are to be applied shall be even,
smooth, sound, thoroughly clean and dry, and free from all defects that might affect the
application.

B.

Accessories: All accessories or other items essential to the completeness of the metal
flashing installation, though not specified, shall be provided. All such items, unless
otherwise indicated on drawings or specified, shall be of same material as the item to which
applied. Nails, screws and bolts shall be of the types best suited for the purpose intended
and shall be of a composition that is compatible with the metal to which it will contact.

C.

Dissimilar Materials: Where sheet metal abuts or members into adjacent dissimilar
materials, the juncture shall be executed in a manner that will prevent electrolysis between
the two materials.

D.

Workmanship: Except as otherwise indicated on drawings or specified, the workmanship of
metal flashing work, method of forming joints, anchoring, cleating, provisions for expansion,
etc. shall conform to the standard details and recommendations of the following:
1.

Architectural Sheet Metal Manual, latest edition as published by the Sheet Metal
and Air Conditioning Contractors National Association, Inc.

2.

ASTM.

PART 2 – PRODUCTS
2.01

FLASHING AND SHEET METAL MATERIALS:
NOTE: All exposed to view coping trim, downspouts, fascia and similar metals shall be pre-finished.
Ref. Section 13 19 13
A.

All Sheet Metal Flashing and sheet metal accessories:
Zinc-coated Steel: Commercial quality with 0.20% copper, ASTM A 526 except ASTM A
527 for lock-forming, G90 hot-dip galvanized, mill phosphatized for painting; 0.0359"”thick
(20 gauge) except as otherwise indicated.

B.

Misc. Materials and Accessories:
Solder: For use with steel or copper, provide 50 – 50/tin/lead solder (ASTM B 32), with rosin
flux.

C.

Fasteners: Same as metal as flashing/sheet metal or, other noncorrosive metal as
recommended by sheet manufacturer. Match finish of exposed heads with material being
fastened.

D.

Bituminous Coating: FS TT-C-494 or SSPC – Paint 12, solvent type bituminous mastic,
nominally free of sulfur, compounded for 15-mil dry film thickness per coat.

E.

Mastic Sealant:
sealant.

F.

Elastomeric Sealant: Generic type recommended by manufacturer of metal and fabricator
of components being sealed; comply with FS TT-S-0027, TT-S-00230, or TT-S-001543.

G.

Adhesives: Type recommended by flashing sheet manufacturer for waterproof/weather
seaming and adhesive application of flashing sheet.

Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating
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H.

Reglets: Metal or plastic units of type and profile indicated, compatible with flashing
indicated, noncorrosive.

I.

Metal Accessories: Provide sheet metal clips, straps, anchoring devices and similar
accessory units as required for installation of work, matching or compatible with material
being installed, noncorrosive, size and gauge required for performance.

J.

Roofing Cement: ASTM D 2822, asphaltic.

FABRICATED UNITS
A. General Metal Fabrication: Shop-fabricate work to greatest extent possible. Comply with details
shown, and with applicable requirements of SMACNA “Architectural Sheet Metal Manual” and
other recognized industry practices.
Fabricate for waterproof and weather-resistant
performance; with expansion provisions for running work, sufficient to permanently prevent
leakage, damage or deterioration of the work.

PART 3 – EXECUTION
3.01

FABRICATION
A.

3.02

CONDITION OF SURFACES
A.

3.03

3.04

Inspect all surfaces to metal accessories are to be installed. Do not install metal work
unless such surfaces are sound, dry, clean and free of defects which might be deleterious to
the metal work. Report any unacceptable conditions to the Contracting Officer in writing
before commencing work.

DELIVERY AND STORAGE
A.

Delivery of materials to the site shall be made in unopened cartons with the name of the
manufacturer clearly visible on the carton.

B.

Materials shall be stored in a safe, dry place.

INSTALLATION
A.

3.05

All metal flashing and trim work shall be fabricated in strict accordance with the detailed
drawings and with best trade practices. Ends of fabricated sheets shall be fastened to make
joints watertight and still provide for expansion and contraction. Lines and angles shall be
sharp and true. Plane surfaces shall be free from waves and buckles.

Pitch-Pockets, flashing, and other flashing shall be installed in strict accordance with trade
practices. Completed installation shall be true to line with shapes undistorted, not damaged,
and with properly shaped angles. Provide expansion joints and other means for relieving
stresses from expansion and contraction of the material.

GUARANTEE
A.

All materials and workmanship provided by this section shall be guaranteed free of defects
for a period of two (2) years from date of acceptance. Any defects arising within this period
shall be promptly corrected without additional cost.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02
A.
1.03
A.
1.04
A.

B.

WORK INCLUDED
Firestopping in fire-rated assemblies.
RELATED WORK
Section 09 20 00 – Gypsum wall board, metal frames system.
REFERENCES
American Society for Testing and Materials (ASTM):
1.

ASTM E 119 – Test Methods for Fire Tests of Building Construction and Materials.

2.

ASTM E 814 – Test Methods for Fire Tests of Through Penetration Fire Stops.

Underwriters’ Laboratories, Inc. (UL):
1.

1.03
A.

1.04
A.

1.05
A.

1.06
A.

UL 1479 – Fire Tests of Through-Penetration Firestops.

DEFINITIONS
Firestopping: Sealing material or assembly placed in spaces between building materials to stop
movement of smoke, heat, gasses, or fire through openings.
SYSTEM DESCRIPTION
Firestopping Materials: ASTM E 119, ASTM E 814, UL 1479 to achieve a fire rating as indicated on
Drawings.
SUBMITTALS
Submittal Procedures under Section 01 33 00.
1.

Product Data: Product characteristics, performance, and limitation criteria.

2.

Assurance/Control Submittals:
a.

Certificates: Manufacturer’s certificate that Products meet or exceed specified
requirements.

b.

Qualification Documentation: Firestopping installer documentation of experience
indicating compliance with specified qualification requirements.

QUALITY ASSURANCE
Installer Qualifications: Company specializing in performing work of this Section with minimum 5
years documented experience.
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DELIVERY, STORAGE, AND HANDLING

A.

Deliver Products in manufacturer’s original unopened containers or packages with labels intact,
identifying product and manufacturer, date of manufacture, lot number, shelf life, curing time, and
mixing instructions, where applicable.

B.

Store and handle materials to prevent deterioration or damage due to moisture, temperature
changes, contaminants, or other causes.

1.08
A.

PROJECT CONDITIONS OR SITE CONDITIONS
Environmental Requirements:
1.

Do not install materials when temperature of substrate material and ambient air is below 60
degrees F.

2.

Maintain minimum temperature before, during, and for 3 days after installation of materials.

3.

Keep away from heat, open flame, sparks, or other sources of ignition until curing is
complete. Use only with adequate ventilation.

PART 2 – PRODUCTS
2.01

MANUFACTURERS

A.

Subject to compliance with project requirements, manufacturer's offering firestopping materials
which may be incorporated in the work include the following:
1.
Nelson Firestop Products, Tulsa, OK (800) 331-7325.
2.
Hilti Firestop Systems, Tulsa, OK (800) 879-8000.
3.
The Rectorseal Corporation, Houston, TX (800) 231-3345.
4.
Specified Technologies, Incorporated (STI), Somerville, NJ (800) 992-1180.
5.
3M Fire Protection Products, St. Paul, MN (800) 328-1687.
6.
Tremco Firestop System, Beechwood, OH (800) 321-7906.

B.

Substitutions: Under Section 01 60 00.

2.02

MATERIALS

A.

Intumescent Latex Sealant: Single-component, intumescent, latex formulation.
1.
LBC, by Nelson Firestop Products.
2.
FS611A, by Hilti.
3.
Metacaulk 950 or 1000, by RectorSeal.
4.
SpecSeal SSS100, by STI.
5.
CP 25WB+, by 3M.
6.
TREMstop WBM, by Tremco.

B.

Intumescent Solvent-Release-Curing Sealant: Single component, intumescent, synthetic-polymer
based, non-sag grade.
1.
CP 25N/S, by 3M.
2.
TREMstop WBM, by Tremco.

C.

Intumescent Wrap/Strip: Single-component, elastomeric sheet with aluminum foil on one face.
1.
WRS, by Nelson Firestop Products.
2.
Metacaulk Wrap Strip, by RectorSeal.
3.
SpecSeal SSWRED Wrapstrip, by STI.
4.
FS-195+ Wrap/Strip, by 3M.
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TREMstop WS, by Tremco.

D.

Intumescent Putty: Single-component, non-hardening, dielectric, intumescent putty.
1.
FSP, by Nelson Firestop Products.
2.
Metacaulk Fire Rated Putty, by RectorSeal.
3.
SpecSeal Putty, by STI.
4.
Moldable Putty+, by 3M.

E.

Silicone Sealant: Single-component, moisture-curing, silicone-based elastomeric, non-sag grade.
1.
CLK N/S, by Nelson Firestop Products.
2.
FS 601, by Hilti.
3.
Metacaulk 835, by RectorSeal.
4.
SpecSeal PEN 300, by STI.
5.
2000+ Silicone, by 3M.
6.
FYRE SIL, by Tremco.

F.

Silicone Foam: Two-component, silicone-based liquid elastomer that, when mixed, expands and
cures in place to produce a flexible, nonshrinking foam.
1.
FS Fireblocks, by Hilti.
2.
SpecSeal PEN 200, by STI.
3.
2001 Silicone RTV Foam, by 3M.

G.

Intumescent Collar: Factory-fabricated, intumescent collar.
1.
PCS, by Nelson Firestop Products.
2.
CP 642, by Hilti.
3.
Metacaulk Pipe Collar, by RectorSeal.
4.
SpecSeal SSC Collars, by STI.
5.
Plastic PIpe Device, by 3M.
6.
TREMstop D, by Tremco.

H.

Intumescent Composite Sheet or Pillows and Mortar: Intumescent sheet used to firestop large
openings.
1.
CPS, by Nelson Firestop Products.
2.
SpecSeal SSB Pillows and SpecSeal SSM Firestop Compound, by STI.
3.
CS-195+ Composite Sheet, by 3M.
4.
TREMstop PS, by Tremco.

I.

Packing Material: Manufacturer's standard mastic, putty, ceramic fiber blanket, or mineral wool to
be used as fill or backing material for firestopping.
1.
FSB or Mineral Wool, by Nelson Firestop Products.
2.
Mineral Wool, by Hilti.
3.
Fire Safing or Backer Rod, by RectorSeal.
4.
Mineral Wool, by STI.
5.
FireMaster Mastic, FireMaster Putty, or FireMaster Bulk, by 3M.
6.
Cerablanket, by Tremco.

PART 3 – EXECUTION
3.01

A.

EXAMINATION
Verification of Conditions:

1.

Verify that field measurements, surfaces, and conditions are as required, and ready to
receive Work.
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2.

Report in writing to Architect conditions that will adversely affect satisfactory execution of
the Work of this Section. Do not proceed with Work until unsatisfactory conditions have
been corrected.

3.

By beginning Work, Contractor accepts conditions and assumes responsibility for
correcting unsuitable conditions encountered at no additional cost.

PREPARATION

A.

Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter which may affect
bond of firestopping material.

B.

Remove incompatible materials which may affect bond.

C.

Place hangers or damming materials in penetration to hold firestopping materials where required.

3.03

INSTALLATION

A.

Follow manufacturer charts for appropriate material to achieve required fire rating in various
locations.

B.

Install firestopping at penetrations of fire rated wall materials by sleeves, piping, ductwork,
conduit, and other items in accordance with manufacturer's published instructions.

3.04

CLEANING AND PROTECTION

A.

Clean excessive fill materials and sealants adjacent to openings and joints as work progresses by
methods and with cleaning materials approved by manufacturers of firestopping products and of
products in which opening and joints occur.

B.

Protect firestopping during and after curing period from contact with contaminating substances or
from damage resulting from construction operations.

C.

If damage occurs, cut out and remove damaged or deteriorated firestopping and install new
materials.

3.05

FIELD QUALITY CONTROL

A.

Quality Control: Inspection procedures, per General Conditions.

B.

Contracting Officer will inspect each firestopping installation. Do not cover firestopping
installations that will be concealed by other construction until Contracting Officer inspection.

3.06
A.

SCHEDULES
Provide firestopping complying with UL assemblies specified below.
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Penetration
Metal Pipe

Non-Metallic
Pipe

Cable Tray

Insulated
Metal Pipe

Construction
Gaps

Assembly
CMU Wall 8"
Thick or Less
Gypsum
Board
Partition
CMU Wall 8"
Thick or Less
Gypsum
Board
Partition
CMU Wall 8"
Thick or Less
Gypsum
Board
Partition
CMU Wall 8"
thick or Less
Gypsum
Board
Partition
CMU Wall to
Metal Deck

Section 07 84 00
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Nelson
CAJ1224 or
CAJ1203
WL1083 or
WL1030

Hilti
CAJ1150 or
CAJ1158
WL1052 or
WL1054

RectorSeal
CAJ1114 or
CAJ1115
WL1026 or
WL1034

STI
CAJ1079 or
CAJ1217
WL1049 or
WL1079

3M
CAJ1001 or
CAJ1009
WL1003 or
WL1009

Tremco
CAJ1179 or
CAJ1187
WL1020 or
WL1051

CAJ2086

CAJ2095 or
CAJ2109

WL2071

WL2078

CAJ2021 or
WJ2025
WL2015 or
WL2104

CAJ2064 or
CAJ2045
WL2093 or
WL2029

CAJ2005
WL2002 or
WL2005

CAJ2082 or
FA2024
WL2083 or
WL2082

CAJ8049 or
CAJ4033

CAJ4017

CAJ8043

WL4003

WL4006

N/A

CAJ4020 or
CAJ4029
WL4005 or
WL4008

CAJ4003 or CAJ4007 or
CBJ4020
WJA4005
WL3043 or
WL4004
WL3044

CAJ5021 or
CAJ5029
WL5014 or
WL5051

CAJ5001 or CAJ5052 or
CAJ5002
CBT5005

CAJ5008 or
CAJ5059
WL5036

N/A

Gyp Bd Parti'n
to Metal Deck N/A

CAJ5045
WL5022 or
WL5029

WJ5016 or
CAJ5070
WL5057

TRC/PV120
HW-D-0008 -14
U900Z020
HW-D-0003 HWD0014
or
or
HW-D-0004 TRC/PV120 HWD1001
-14

WL5001

U900Z028

U400V

WL5034
U900Z013
or
U900Z014
WHPV60.0
1 or
U900Z014

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Clean and prepare joint substrate.
B. Sealant and backing materials.
C. Caulk joints around the perimeter of all frames and similar locations in exterior walls including
perimeter drywall to deck.
D. At all exterior partitions, embed the bottom plate of drywall partitions in two continuous beads of
caulking.
E. Embed all metal thresholds in full bed of caulking.
F. Caulk all locations where millwork abuts adjacent surfaces.
G. Caulk the perimeter of plumbing fixtures abutting adjacent surfaces.
H. Caulk all other locations where caulking or sealant is indicated or required.
1.03

RELATED SECTIONS

A. Section 32 13 13 – Portland Cement Concrete Pavement: Sealants used in conjunction with paving.
B. Section 03 30 00 – Cast-In-Place Concrete: Sealants used in conjunction with concrete.
C. Division 4 – Masonry – flashing
E. Section 07 62 00 – Metal Flashing and Trim:
F. Section 08 80 00 – Glass and Glazing: Sealants used in conjunction with glazing methods.
1.04

REFERENCES

American Society for Testing and Materials (ASTM):
A. ASTM C 790 – Recommended Practices for Use of Latex Sealing Compounds.
B. ASTM C 804 – Recommended Practice for Use of Solvent-Release Type Sealants.
C. ASTM C 834 – Specification for Latex Sealing Compounds.
D. ASTM C 920 – Specification for Elastomeric Joint Sealants.
E. ASTM C 1085 – Specification for Butyl Rubber-Based Solvent Release Sealants.
F. ASTM D 1056 – Flexible Cellular Material – Sponge or Expanded Rubber.
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G. ASTM D 1565 – Flexible Cellular Materials – Vinyl Chloride Polymers and Copolymers (open cell
foam).
1.05

SUBMITTALS

A. Submit product data and colors per General Conditions.
1.06

DELIVERY AND STORAGE OF MATERIALS

A. As per Section 01 60 00.
B. Deliver materials in unopened containers as packaged by the manufacturer. Store in a manner to
protect materials from weather.
1.07

WARRANTY

A. Written 5-year warranty.
B. Replace sealants which fail because of loss of cohesion or adhesion, or do not cure.
PART 2 – PRODUCTS
2.01

MATERIALS

A. Products specified are listed as standard of quality.
B. Substitutions: Under Section 01 60 00.
2.02

BUILDING SEALANTS (See Sealant Schedule for specific use of sealants)

A. Urethanes:
1.

Two-part Urethane: Self-Leveling, ASTM C920, Type M, Grade P, Class 25.
a.
Chem-Caulk CC-550, by Bostik.
b.
Vulkem 245, by Mameco.
c.
Vulkem 255, Wide-Joint, by Mameco.
d.
NR-200 Urexpan, by Pecora Corporation.
e.
Sikaflex-2c NS/SL, by Sika Corporation.

2.

Two-part Urethane: Non-Sag, ASTM C920, Type M, Grade NS, Class 25.
a.
Chem-Caulk 500, by Bostik.
b.
Vulkem 227, by Mameco.
c.
Dynatrol II, by Pecora Corporation.
d.
Sikaflex-2c NS/SL, by Sika Corporation.
e.
Sonolastic NP 2, by Sonneborn Building Products, ChemRex Inc.

3.

One-part Urethane: Self-Leveling, ASTM C920, Type S, Grade P, Class 25.
a.
Vulkem 45, by Mameco.
b.
Urexpan NR-201, by Pecora Corporation.
c.
Sonolastic SL1, by Sonneborn Building Products, ChemRex, Inc.

4.

One-part Urethane: Non-Sag, ASTM C920, Type S, Grade NS, Class 25.
a.
Chem-Caulk 900, by Bostik.
b.
Vulkem 116, by Mameco.
c.
Sonolastic NP I, by Sonneborn Building Products, ChemRex, Inc.
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B. Silicones:
1.

One-part Silicones: ASTMC920, Type S, Grade NS, Class 25. Vertical surfaces only.
a.
795 Silicone Structural Glazing, Glazing, and Weatherproofing Sealant, by Dow
corning.
b.
864 Architectural Silicone, by Pecora Corporation.

2.

One-part Silicones: ASTM C920, Type S, Grade NS, Class 25.
a.
b.
c.

786 Mildew-resistant Silicone Sealant, Dow Corning.
SCS 1700 Sanitary Sealant, General Electric.
898 Silicone Sanitary Sealant, Pecora Corporation.

C. Acrylics, Latex:
1.

One-part Acrylic Latex, Non-Sag, ASTM C834-76.
a.
Chem-Calk 600, by Bosstik.
b.
LC-130, by MACCO Adhesives, The Glidden Company.
c.
Easa-ply ALS, by W.R. Meadows, Inc.
d.
AC-20+Silicone Acrylic Latex, by Pecora Corporation.
e.
Sonolac, Sonneborn Building Products, ChemRex, Inc.

D. Butyls:
1.

One-part Butyl, Non-Sag, FS TT-S-1657.
a.
Chem-Calk 300, by Bostik.
b.
BC-158 Butyl Rubber, by Pecora Corporation. (ASTM C1085)

E. Preformed Compressible & Non-Compressible Fillers:
1.

Backer Rod – Closed cell polyethylene foam:
a.
HBR Backer Rod, by Nomaco.
b.
#92 Greenrod, by Nomaco.
c.
Sonofoam Closed-Cell Backer Rod, Sonneborn Building Products, ChemRex, Inc.

2.

Backer Rod – Open cell polyurethane foam:
a.
Denver Foam, by Backer Rod Mfg. Inc.
b.
Foam Pack II, by Nomaco.

3.

Neoprene compression seals:
a.
WE, WF, and WG Series, by Watson Bowman & Acme Corp.
b.
Will-Seal 150 Precompressed Expanding Foam Sealants, by Will-Seal, a Division of
Illbruck.

4.

Butyl Rod: Kirkhill Rubber Co. (714) 529-4901.

F. Bond Breaker Tape: Polyethylene tape of plastic as recommended by sealant manufacturer, to be
applied to sealant-contact surfaces where bond to substrate of joint filler must be avoided for proper
performance of sealant.
2.03

PAVING SEALANTS

A. Two-part Urethane: Self-Leveling, ASTM C920, Type M, Grade P, Class 25.
1.

Vulkem 202, by Mameco. (Jet Fuel Resistant) (FS SS-S-200D, Type H only).
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NR-300 Urexpan, by Pecora Corporation. (FS SS-S-200E)

B. One-part Urethane: Self-Leveling, ASTM C920, Type S, Grade P, Class 25.
1.
2.
2.04

Sonomeric 1 Sealant, by Sonneborn Building Products, ChemRex, Inc. (FS SS-S-200E)
Vulkem 45, by Mameco.

COLORS

A. Generally use sealant colors matching color of material where joint is located.
B
2.05

Where a joint occurs between two materials of differing colors contact Architect for color selection.
ACCESSORIES

A. Joint Cleaner: Provide type of joint cleaning compound recommended by sealant manufacturer for
joint surfaces to be cleaned.
B. Primer: As recommended by sealant manufacturer.
C. Masking tape and similar accessories to protect surfaces from damage.
PART 3 – EXECUTION
3.01

EXAMINATION

A. Verify existing conditions before starting work.
B. Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are
as required, and ready to receive work.
1.

Verify that joint widths are in conformance with sealant manufacturer allowable limits.

2.

Verify that contaminants capable of interfering with adhesion have been cleaned form joint
and joint properly prepared.

C. Report in writing to Contracting Officer prevailing conditions that will adversely affect satisfactory
execution of the work of this Section. Do not proceed with work until unsatisfactory conditions have
been corrected.
D. By beginning work, contractor accepts conditions and assumes responsibility for correcting
unsuitable conditions encountered at no additional cost to the client.
3.02

PREPARATION

A. Prepare and size joints in accordance with manufacturer’s instructions. Clean substrates of dirt,
laitance, dust, or mortar using solvent, abrasion, or sandblasting as recommended by manufacturer.
Remove loose materials and foreign matter that might impair adhesion of sealant.
B. Verify that joint shaping materials and release tapes are compatible with sealant and caulking. Verify
sealant is suitable for substrate. Verify that sealant is paintable if painted finish is indicated.
C. Protect materials surrounding work of this section from damage or disfiguration.
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INSTALLATION

A. Install sealant in accordance with manufacturer’s published instructions. Perform work in
accordance with ASTM C804 for solvent release sealants and ASTM C790 for latex base sealants.
B. Prime or seal joint surfaces where recommended by sealant manufacturer. Do not allow primer or
sealer to spill or migrate onto adjoining surfaces.
C. Install backer rod and bond breaker tape where required by manufacturer.
D. Install preformed compressible and non-compressible fillers in accordance with manufacturer’s
published instructions.
E. Install sealants to depths recommended by sealant manufacturer in uniform, continuous ribbons free
of air pockets, foreign embedded matter, ridges, and sags, “wetting” joint bond surfaces equally on
both sides.
F. Tool joints concave unless shown otherwise. Where horizontal joints are between a horizontal
surface and a vertical surface, fill joint to form slight cove so that joint will not trap moisture and
foreign matter. Dry tool joints. Do not use soap, water, or solvent to tool joints.
G. Epoxy Floor Joint Sealant: Install sealant at floor construction and control joints in accordance with
manufacturer’s published instructions and initially under manufacturer’s supervision.
3.04

CURING

A. Cure sealants in compliance with manufacturer’s published instructions.
3.05

CLEANING

A. Remove excess and spillage of sealants promptly as the work progresses, using materials and
methods as recommended by sealant and substrate manufacturers. Clean adjoining surfaces to
eliminate evidence of spillage without damage to adjoining surfaces or finishes.
3.06

SEALANT SCHEDULE

A. Exterior Joints:
1.
Perimeters of exterior openings where frames and other penetrations meet exterior façade
of building: precast concrete, brick, CMU, polymer reinforced concrete.
a.
Sealant No. 2.02 A2
b.
Sealant No. 2.02 B1 (for prefinished materials only)
2.

Expansion and control joints in exterior surfaces of cast-in-place concrete walls, precast
architectural wall panels.
a.
Sealant No. 2.02 A2.
b.
Sealant No. 2.02 A4.
c.
Material No. 2.02 F1

3.

Expansion and control joints in exterior surfaces of unit masonry walls, and polymer
reinforced concrete, including at metal panels, and all exterior joints in cast stone.
a.
Sealant No. 2.02 A2.

4.

Coping joints, coping-to-façade joints, cornice and wash, or horizontal surface joints not
subject to foot or vehicular traffic.
a.
Sealant No. 2.02 A2
b.
Sealant No. 2.02 A4
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c.

Sealant No. 2.02 B1 (for prefinished materials only)

5.

Exterior joints in horizontal wearing and non-wearing surfaces.
a.
Sealant No. 2.02 A1
b.
Sealant No. 2.02 A3
c.
Material No. 2.02 F1

6.

Paving joints and curbs.
a.
Sealant 2.02 A4
b.
Sealant 2.02 B

7.

Setting bed for threshold and saddles.
a.
Sealant 2.02 B1

8.

Painted metal lap or flashing joints.
a.
Sealant 2.02 B1

B. Interior Joints:
1.
Seal interior perimeters of exterior openings.
2.

Expansion and control joints on interior of exterior cast-in-place concrete walls.

3.

Expansion and control joints on interior of exterior precast, architectural wall panels.

4.

Expansion and control joints on interior of exterior surfaces of masonry walls.

5.

Perimeters of interior hollow metal and aluminum frames.

6.

Interior masonry vertical control joints and intersecting masonry walls; CMU-to-CMU, CMUto-concrete.

7.

For all of the above interior joints:
a.
Sealant No. 2.02 A2
b.
Sealant No. 2.02 A4
c.
Sealant No. 2.02 B1 (for pre-finished materials only)

8.

Exposed interior control joints in drywall and concealed joints.
a.
Sealant No. 2.02 C1
b.
Sealant No. 2.02 E1

9.

Perimeter of toilet fixtures: sinks, tubs, urinals, water closets, basins, vanities, etc.
a.
Sealant No. 2.02 B4

10.

Interior expansion and control joints in floor surfaces exposed to foot traffic.
a.
Sealant No. 2.02 A1
b.
Sealant No. 2.02 A3
c.
Material No. 2.02 F1

11.

Interior non-moving joints, including control, contraction, or construction joints, in interior
floor slabs exposed to heavy duty traffic.
a.
Sealant No. 2.03A

12.

Painted metal lap joints:
a.
Sealant 2.02 B1
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C. Glazing:
1.

2.

General Purpose Glazing
a.
Sealant 2.1 B1
b.
Refer to 08 80 00 for glazing within animal areas.
End Damming.
a.
Sealant 2.1 E
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
division 1 Specification sections, apply to the work of this section.

1.02

WORK INCLUDED

A. Pressed steel hollow metal frames.
B. Pressed steel hollow metal doors.
1.03

RELATED WORK

A. Section 08 71 00 – Finish Hardware.
B. Section 08 80 00 – Glass and Glazing.
C. Section 09 90 00 – Painting: Field painting of hollow metal frames and doors.
1.04

REFERENCES

A. SDI-117 – Manufacturing Tolerances Standard Steel Doors and Frames of Steel Door Institute.
B. ASTM A366 – Steel, Carbon, Cold-Rolled Sheet, Commercial Quality.
C. ASTM E152 – Methods of Fire Tests of Door Assemblies.
D. Underwriters' Laboratories Inc. (UL) as applicable to fire rated hollow metal doors and frames.
E. Warnock Hersey International (WHI) as applicable to fire rated hollow metal doors and frames.
F. ASTM – A924 Having a zinc iron alloy of A60.
1.05

SUBMITTALS

A. Submit shop drawings in accordance with General Conditions.
B. Shop drawings shall indicate: Elevations of each door type; details of each frame type; location in
the building for each item; size, shape, and thickness of material; location of reinforcing plates to
receive hardware, and anchorage devices for each frame and cutouts for glazing.
C. Submit manufacturer’s Certificate for Fire Rated Doors and Frames.
1.06

PROTECTION
Protect doors and frames from damage during transportation and at the job site; store at the site
under cover on wood blocking or on suitable floors. After installation, protect doors and frames from
damage during subsequent construction activities. Damaged work will be rejected and shall be
replaced with new work.

1.07

REQUIREMENTS OF REGULATORY AGENCIES

A. Conform to ASTM E152.
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B. Work to be fire rated shall be fabricated of materials and labeled in accordance with requirements of
Underwriter's Laboratories, Inc. (UL) or Warnock Hersey International (WHI). Place labels where
visible when frames and doors are installed in position. Refer to drawings for fire rating
requirements.
1.08

DELIVERY, STORAGE, AND HANDLING

A. Conform to the requirement of Section 01 60 00.
B. Manufacturer to provide protection for doors for shipping and storage.
C. Break seal on site for ventilation.
PART 2 – MATERIALS
2.01

HOLLOW METAL FRAMES

A. Materials:
1.

Commercial grade cold-rolled steel conforming to ASTM A366.

2.

Metal thickness shall be not less than 14-gauge at exterior frames, 16-gauge at interior
frames.

3.

All exterior frames and shall be galvanized. Comply with ASTM-A924 all components of
frames.

B. Design and Construction:
1.

All frames shall be welded units with integral trim, of the sizes and shapes as indicated on
the drawings.

2.

All finish work shall be strong and rigid, neat in appearance, square, true and free of defects,
warp or buckle.

3.

Jamb depths, trim, profile and backbends shall be as indicated on the drawings.

4.

Corner joints shall have all contact edges closed tight, with trim faces mitered and
continuously welded and ground flush to be invisible when painted.

5.

Except for removable items, fabricate frames complete at the shop insofar as possible,
ready for erection without any field joints. All removable assemblies shall be trial-assembled
at the factory before shipment.

6.

Field connections shall be fabricated with butt joints to a hairline fit with internal reinforcing
sleeves. No external sleeves or cover plates will be permitted unless specifically indicated
on the drawings. Field connections shall be secured by welding. Exposed welds shall be
ground smooth as previously specified.

7.

Hardware Reinforcement:
a.

Frames shall be mortised, reinforced, drilled and tapped at the factory for fully
templated mortised hardware, in accordance with approved hardware schedule and
templates provided by the hardware contractor. Where surface-mounted hardware
is to be applied, frames shall have reinforcing plates; all drilling and tapping shall be
done in the field.
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b.

Minimum thickness of hardware reinforcing plates shall be as follows:
Hinges
Mortise Locksets and Deadlocks
Bored or Cylindrical Locks
Flush Bolts
Surface Applied Closers
Hold-Open Arms
Surface Panic Devices
Pivots

c.

- 7 gauge
-12 gauge
-12 gauge
-12 gauge
-12 gauge
-12 gauge
-12 gauge (flat)
- 7 gauge

Dust cover boxes of 26-gauge steel shall be provided for all hardware mortises.

8.

All interior door frames shall have door silencers. Provide for three silencers on the jamb
stop of single doorframes and two silencers on the head stop of frame for pairs of doors.

9.

Weatherstripping: Prepare frames to receive weatherstripping as specified in Section 08 71
00.

10.

Tack weld steel spreaders across the bottom of doorframes.

11.

Loose glazing stops shall be of cold rolled steel, not less than 18 gauge thickness, butted at
corner joints and secured to frame with countersunk Phillips oval head screws not over 16
inches on center with at least two screws per piece.

12.

Anchors:
a.

Floor anchor clips shall be fabricated from 14 gauge steel and shall be welded
between the door frame hinges. Anchor clips to floor with at least two power driven
anchors or equivalent per clip to prevent twist.

b.

Jamb Anchors:
(1)

Frames for installation in masonry walls shall be provided with adjustable
jamb anchors of the T-Strap. Anchors shall be not less than 16-gauge
steel. Straps shall be not less than 2" x 10" in size, corrugated and/or
perforated.
(a) Frames up to 7'-6" height – 3 anchors.
(b) Use 5 anchors at Type – F and 320, 321, 322, 341, 342 doors.

(2)

The number of anchors provided on each jamb shall be as follows (typical
for all wall construction types):
(a) Frames up to 7'-6" height - 3 anchors.
(b) Frames 7'-6" to 8'-0" height - 4 anchors.
(c) Frames over 8'-0" height - 1 anchor for each 2' or fraction thereof
in height.

d.

Anchors for frames to concrete shall be countersunk 1/4 inch flat head machine
screw and expansion shield; provide a minimum of three anchors at each jamb.
Frame shall be equipped with strap and tubing spacer welded to jamb for each
screw anchor.
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C. Tolerances: SDI-117, "Manufacturing Tolerances - Standard Steel Doors and Frames" shall apply to
the shop fabricating of hollow metal frames.
D. Fire Labeled Door Frames: Frames for labeled doors shall bear the label of the Underwriters'
Laboratory or Warnock Hersey International for the Class of opening installed and shall meet
regulatory agency construction and anchorage requirements.
E. All Galvanized doors and frames shall have a different color primer or be labeled prior to delivery.
2.02

HOLLOW METAL DOORS

A. Material: Doors shall be made of commercial grade cold-rolled steel conforming to ASTM A366.
B. Design and Construction:
1.

Metal doors shall be full flush seamless type. Sizes, thickness and design as indicated on
the drawings.

2.

Metal doors shall be strong, rigid and neat in appearance, free from warpage or buckle.
Corner bends shall be true and straight and of minimum radius for the gauge of metal used.

3.

Face sheets shall be as follows:
a.
Face sheets for ext. doors shall be not less than 16-ga steel, zinc-coated.
b.
Face sheets for interior doors shall be not less than 18-gauge.

4.

Face sheets of 16 gauge steel shall be spot welded not more than 5 inches on center to
vertical stiffeners of not less than 22 gauge steel spaced at not more than 6 inches apart
continuous from top to bottom of door. Fill spaces between stiffeners with non-combustible,
sounddeadening material full height of door.

5.

Door faces shall be joined at their vertical edges by a continuous weld extending the full
height of door. All welds shall be ground, filled and dressed smooth to make them invisible
when painted.

6.

Top and bottom edges of doors shall be closed with a continuous recessed steel channel
not less than 16 gauge, extending full width of door and welded to both faces. All exterior
doors shall have additional flush closing galvanized channels with all weld zinc coated to
exclude water

7.

Hardware Reinforcements:
a.

Doors shall be mortised, reinforced, drilled and tapped at the factory for fully
templated hardware, in accordance with approved hardware schedule and
templates provided by the hardware contractor. Where surface-mounted hardware
is to be applied, doors shall have reinforcing plates; all drilling and topping shall be
done in the field.

b.

Minimum gauges for hardware reinforcing plates shall be as follows:
Hinges
- 7 gauge
Mortise Locksets and Deadlocks
-12 gauge
Bored or Cylindrical Locks
-12 gauge
Flush Bolts and Chain and Foot bolts
-12 gauge
Surface Applied closers
-12 gauge
Hold-Open Arms
-12 gauge
Pull Plates and Bars
-16 gauge except when
through bolts
are used
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Kick and Push Plates and Bars
Surface Panic Devices
Floor Checking hinges and Pivots

-Not required
-12 gauge (flat)
- 7 gauge

8.

Loose glazing stops shall be of cold rolled steel, not less than 18 gauge thickness, butted at
corner joints and secured to door with countersunk Phillips oval head screws not over 16
inches on center with at least two screws per piece. Fixed glazing stops shall be welded to
the door on the security side.

9.

All exterior doors shall be fully insulated

C. Tolerances: SDI-117, "Manufacturing Tolerances – Standard Steel Doors and Frames" shall apply
to the shop fabricating of hollow metal doors.
D. Fire Labeled Doors: (Where Required)
1.

Labeled doors shall bear the label of the Underwriters' Laboratory or Warnock Hersey
International for the class of opening installed and shall meet regulatory agency construction
requirements.

2.

Provide astragals in compliance with regulatory agency requirements for pairs of labeled
doors.

F. All galvanized doors and frames shall have a different color primer or be labeled prior to delivery.
2.03

HARDWARE LOCATIONS
The locations of hardware shall be as specified under 08710.

2.04

FINISH
After fabrication, all tool marks and surface imperfections shall be dressed, filled and sanded as
required to make all faces and edges smooth, level and free of all irregularities. All hollow metal
work shall then be chemically treated to insure maximum paint adhesion and shall be coated, on all
surfaces, with a rust-inhibitive primer, which is fully cured before shipment.

PART 3 – EXECUTION
3.01

INSTALLATION

A. Set frames in position, plumb, align and brace securely until permanent anchors are set. Anchor
securely to adjoining construction. Remove steel spreaders after permanent anchors are set.
B. Fit and hang hollow metal doors, using hardware as scheduled. Doors shall operate smoothly and
quietly. Doors shall be tested and adjustments made for satisfactory operation of all parts.
C. Frames in masonry walls shall be grouted with mortar at jambs and anchors solidly built into the
joints as walls are laid up.
D. Fit hollow metal doors accurately in their respective frames, with the following clearances:
Jamb and Head: 3/32 inch
Meeting Edges, Pairs of Doors: 1/8 inch
Bottom: 3/8 inch, where no threshold or carpet
Bottom: 1/8 inch, at threshold or carpet
E. Immediately after erection, sand smooth all rusted or damaged areas of prime coat and apply touchup of compatible air drying primer.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED
Metal access doors and frame units for walls, ceilings and floors.

1.03

RELATED WORK

A. Section 05 50 00 – Miscellaneous Metals.
B. Divisions 22 & 23 – Ductwork and Accessories.
1.04

REFERENCES

A. UL – Fire Resistance.
B. Warnock Hersey
C. The National Association of Architectural Metal Manufacturers (NAAMM):
Metal Finishes Manual.
1.05

SUBMITTALS

A. Submit in accordance with General Conditions.
B. Shop Drawings:
Access doors, each type, showing construction, location and installation details.
C. Manufacturer's Literature and Data: Each type, location.
PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Specific product or material manufactured by the following listed manufacturers is "acceptable" only
if the specific product or material can evidence compliance with requirements of the Contract
Documents.
Bar-Co., Inc.
Cesco Products
J.L. Industries
Karp Associates, Inc.
Milcor, Inc.
Nystrom, Inc.
The Williams Brothers Corp.
B. Substitutions: Under provisions of General Conditions.
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FABRICATION, GENERAL

A. Fabricate components so as to be straight, square, flat and in same plane where required. Slightly
round exposed edges and provide access without burrs, snags and sharp edges. Welds where
exposed shall be continuous and ground smooth.
B. Number of locks and non-continuous hinges shall be as required to maintain alignment of panel with
frame, except for fire rated doors, the number shall be the same as required by the first test.
C. Provide anchors or make provisions in frame for anchoring to adjacent construction. Provide size,
number and location of anchors as required to secure access door in opening and as required by fire
test.
2.03

ACCESS DOORS, FIRE RATED

A. Door Panel: Form of 0.0359 inch thick steel sheet, insulated sandwich type construction.
B. Frame: Form of 0.0598 inch thick steel sheet of depth and configuration to suit material and type of
construction where installed. Provide frame flange at perimeter where installed in concrete masonry,
existing openings. Weld exposed joints in flange and grind smooth. Provide expanded galvanized
metal lath perimeter wings when installed in plastered partitions.
C. Automatic Closing Device: Provide automatic closing device for each door.
D. Hinge: Continuous steel hinge with stainless steel pin.
E. Lock: Self-latching, with provision for fitting flush a standard screw-in type lock cylinder. Provide
latch release device operable from inside of door. Mortise case in door.
2.04

ACCESS DOORS, FLUSH PANEL

A. Door Panel: Form of 0.0747 inch thick sheet. Reinforce as required to maintain flat surface.
B. Frame: Form of 0.0598 inch thick sheet of depth and configuration to suit material and type of
construction where installed. Provide surface-mounted units having frame flange at perimeter where
installed in concrete masonry existing construction. Weld exposed joints in flange and grind smooth.
Provide expanded galvanized metal lath perimeter wings when installed in plastered partitions.
C. Hinge: Concealed spring hinge to allow panel to open 175 degrees. Provide removable hinge pin to
allow removal of panel from frame.
D. Lock: Flush, screwdriver operated cam lock.
2.05

ACCESS DOOR, RECESSED PANEL

A. Door Panel: Form of 0.0478 inch thick steel sheet framed to form a one inch deep recessed pan to
accommodate the installation of acoustical units and, where installed in fire rated acoustical ceilings,
recess pan 1-1/2 inches to accommodate the installation of one layer of gypsum board and one layer
of acoustical units. Reinforce as required to prevent sagging.
B. Frame: Form of 0.0598 inch thick steel sheet of depth and configuration to suit installation in direct,
indirect suspension system of acoustical tile ceiling. Extend sides of frame to protect edge of
acoustical units when panel is in open position. Provide shims, bushings, clips and other devices
necessary for installation.
C. Hinge: Continuous steel hinge with stainless steel pin or concealed hinge.
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D. Lock: Flush screwdriver operated cam lock. Provide plastic or stainless steel grommet to protect
hole made in acoustical unit for screwdriver access to lock.
2.06

FINISH

A. Provide in accordance with NAAMM METAL FINISHES MANUAL on exposed surfaces.
B. Steel Surfaces: Baked-on prime coat over a protective phosphate coating. Field paint to match
adjacent surface.
2.07

SIZE

Access doors shall be 24 inches square, unless otherwise shown or required to suit opening in
suspension system of ceiling.
PART 3 – EXECUTION
3.01

LOCATION

A. Provide access panels or doors wherever any valves, traps, dampers, cleanouts and other control
items of mechanical, electrical and conveyor work are concealed in wall, partition or gypsum board,
plaster, ceiling construction.
B. Use fire rated doors in fire rated partitions and ceilings.
C. Use flush panels in partitions and ceilings, except lay-in acoustical panel ceilings or upward access
acoustical title ceilings.
3.02

INSTALLATION, GENERAL
Install access doors in openings to have sides vertical in wall installations, and parallel to ceiling grid
or side walls when installed in ceiling. Set frames so that edge of frames without flanges will finish
flush with surrounding finish surfaces. Set frames with flanges to overlap opening and so that the
face will be uniformly spaced from the finish surface. Set access doors recessed so that the face of
the surrounding materials will finish on the same plane, when door is installed.

3.03

ANCHORAGE
Secure frames to adjacent construction using anchors attached to the frames or by use of bolts or
screws through the frame members. Type, size and number of anchoring device shall be suitable
for the material surrounding the opening, and as required to maintain alignment and resist
displacement during normal use of the access door and the building. Anchors for fire rated access
doors shall be as required by the fire test.

3.04

ADJUSTEMENT
Adjust hardware so that the door panel will open freely, and when closed the door panel will be
centered within the frame.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

RELATED WORK

A. The following items of related work are specified and included in other sections of these
specifications:
1. Section 08 71 00 – Finish Hardware.
2. Section 09 90 00 – Painting.
1.03

REFERENCES

A. ASTM A525 & A526 – Steel sheet, zinc-coated (galvanized) by the hot dip process, commercial
quality.
1.04

SUBMITTALS

A. Submit shop drawings and product data for each door under provisions of Section 01 33 00.
B. Provide pertinent dimensioning, general construction, component connections and details,
anchorage methods, hardware locations and installation details and installation instructions.
1.05

QUALITY ASSURANCE

A. Manufacturer: Rolling doors shall be manufactured by a firm with a minimum of five years
experience in the fabrication and installation of rolling doors.
B. Installer: Installation of rolling doors shall be performed by an authorized representative of the
manufacturer.
C. Single-Source Responsibility: Provide doors, guides, and related primary components from one
manufacturer for each type of door. Provide secondary components from source acceptable to
manufacturer of primary components.
D. Pre-installation Conference: Schedule and convene a pre-installation conference just prior to
commencement of field operations, to establish procedures to maintain optimum working conditions
and to coordinate this work with related and adjacent work.
1.06

DELIVERY, STORAGE, AND HANDLING
Deliver, handle, and protect system components under provisions of Section 01 60 00. Store and
handle in strict compliance with manufacturer’s written instructions.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are manufactured by the Overhead Door Corporation and are listed as a standard
of quality.
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B. Products of the following, conforming to requirements of the specifications, are acceptable.
Atlas Door Corporation
The Cookson Co.
Cornell Ironworks

Windsor
Wayne Dalton

C. Substitutions: Under provisions of Section 01 60 00.
2.02

FIRE-RATED DOORS

A. 630 Series Service Doors by Overhead Door Corporation.
B. Curtain: Interlocking roll-formed slats as specified following.
C. Finish: Slats and hood shall be galvanized steel in accordance with ASTM A525 and receive rustinhibitive, roll-coating process, including bonderizing, 0.2 mils thick baked-on prime paint, and 0.6
mils thick baked on polyester (powder coated) top coat. Non-galvanized ferrous surfaces shall
receive one coat of ZRG galvanized paint coating.
D. Color: To be selected by Architect. Baked on polyester top coat.
E. Windload Design: 20 PSF.
F. Weatherseals: Vinyl bottom seal, exterior guide and internal hood seals.
G. Guides and Bottom Bar: 3 structural steel angles with a minimum thickness of ¼” mounted to face of
jamb.
I.

Brackets: Cold rolled galvanized steel to support counterbalance, curtain and hood for doors up to
12’-0” high. Painted (galvanized) hot-rolled steel plate for doors over 12’-0” high.

J.

Counterbalance: Helical torsion spring type designed for 20,000-cycle life design. Counterbalance
shall be housed in a steel tube or pipe barrel, supporting the curtain with deflection limited to 0.03”
per foot of span. Counterbalance shall be adjustable by means of an adjusting tension wheel.

K. Hood: 24-gauge galvanized steel with intermediate supports as required. Provide with internal hood
baffle weatherseal.
L. Wall Mounting Condition: Face-of-wall mounting.
PART 3 – EXECUTION
3.01

PREPARATION

A. Take field dimensions and examine conditions of substrates, supports, and other conditions under
which this work is to be performed. Do no proceed with work until unsatisfactory conditions are
corrected.
3.02

INSTALLATION

A. Strictly comply with manufacturer’s installation instructions and recommendations.
installation with adjacent work to ensure proper clearances and allow for maintenance.

Coordinate

B. Install rolling fire doors in compliance with requirements of NFPA 80. Test fire-release system and
reset components after testing.
C. Instruct Owner’s personnel in proper operating procedures and maintenance schedule.
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ADJUSTING AND CLEANING

A. Test doors for proper operation and adjust as necessary to provide proper operation without binding
or distortion.
B. Touch-up damaged coatings and finishes and repair minor damage. Clean exposed surfaces using
non-abrasive materials and methods recommended by manufacturer of material or product being
cleaned.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

SUMMARY

A. The work of this section includes upward-acting sectional doors.
B. Related Sections: Other specification sections, which directly relate to the work of this Section
include, but are not limited to, the following:
1. Section 05 50 00 – Miscellaneous Metal; metal framing and supports.
2. Section 08 71 00 – Finish Hardware; key cylinders for locks.
3. Section 09 90 00 – Painting; field painting.
1.03

SUBMITTALS

A. Product Data: Submit manufacturer’s product data and installation instructions for each type of
sectional door. Include both published data and any specific data prepared for this project.
B. Shop Drawings: Submit shop drawings for approval prior to fabrication. Include detailed plans,
elevations, details of framing members, required clearances, anchors and accessories. Include
relationship with adjacent materials.
1.04

QUALITY ASSURANCE

A. Manufacturer: Sectional doors shall be manufactured by a firm with a minimum of five years
experience in the fabrication and installation of sectional doors. Manufacturers proposed for use,
which are not named in these specifications, shall submit evidence of ability to meet performance
and fabrication requirements specified, and include a list of five projects of similar design and
complexity completed within the past five years.
B. Installer: Installation of sectional doors shall be performed by the authorized representative of the
manufacturer.
C. Single-Source Responsibility: Provide doors, tracks, motors and accessories from one manufacturer
for each type of door. Provide secondary components from source acceptable to manufacturer of
primary components.
D. Pre-Installation Conference: Schedule and convene a pre-installation conference just prior to
commencement of field operations, to establish procedures to maintain optimum working conditions
and to coordinate this work with related and adjacent work.
1.05

DELIVERY, STORAGE, AND HANDLING

A. Deliver materials and products in labeled protective packages. Store and handle in strict compliance
with manufacturer’s instructions and recommendations. Protect from damage from weather,
excessive temperatures and construction operations.
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PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Provide sectional doors by Overhead Door Corporation, Dallas, TX. Thermacore series 596 Steel
Doors by Overhead Door Corporation. The following manufacturers for overhead sectional doors
are acceptable provided that they meet the requirements of the specifications. Clopay, Windsor,
and Wayne Dalton.
B. Sectional Door Assembly: Insulated Steel door assembly with rabbeted meeting rails to form
weathertight joints and provide full-width interlocking structural rigidity. Units shall have the following
characteristics:
1. Panel Thickness: 2”
2. Exterior Surface: textured
3. Steel: Minimum 20-gauge, galvanized.
4. Center and End Stiles: 16-gauge.
5. Standard Springs: 25,000 cycles. (High cycles)
6. Insulation: CFC-free and HCFC-free polyurethane, fully encapsulated.
7. Thermal Values: R-value of 17.40; U-value of 0.057.
8. Air Infiltration: 0.08 cfm at 15 mph; 0.08 cfm at 25 mph.
9. Sound Transmission: Class 26.
10. Fully Glazed Panels with insulated double strength glass
11. Size: Refer to drawings.
C. Finish and Color: Factory-applied baked-on color and field painted as selected by architect.
D. Windload Design: ANSI/NAGDM 102 standards and as required by code.
E. Hardware: Galvanized steel hinges and fixtures. Ball bearing rollers with hardened steel races.
F. Lock: Interior-mounted slide lock.
G.

Weatherstripping:
a.
Bulb-type strip at bottom section.
b.
Flexible Jamb seals.

H. Track: 2” Standard lift track as recommended by manufacturer to suit loading required and
clearances available. Contractor shall coordinate exact lift type with clearances available with
manufacture prior to bidding
I.

Operation: (Electric)
a. Electric Motor Operations: Provide UL listed electric operator, size and type as
recommended by manufacturer to move door in either direction at not less than 2/3 foot
or more than 1 foot per second.
1. Entrapment Protection: Photoelectric sensors.
2. Operator Controls: Push-button operated control stations with open, close, and
stop buttons for surface mounting, for interior location. Provide at locations
indicated.
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PART 3 – EXECUTION
3.01

PREPARATIONS

A. Take field dimensions and examine conditions of substrates, supports and other conditions under
which this work is to be performed. Do not proceed with work until unsatisfactory conditions are
corrected.
3.02

INSTALLATION

A. Strictly comply with manufacturer’s installation instructions and recommendations.
installation with adjacent work to ensure proper clearances and allow for maintenance.

Coordinate

B. Instruct Owner’s personnel in proper operating procedures and maintenance schedule.
C. Operator parameters shall be set and coordinated with access control system to prevent opening of
the door from the outside stanchion or remote operators while a vehicle is inside the Sally port.
3.03

ADJUSTING AND CLEANING

A. Test sectional doors for proper operation and adjust as necessary to provide proper operation
without binding or distortion.
B. Touch-up damaged coatings and finishes and repair minor damage. Clean exposed surfaces using
non-abrasive materials and methods recommended by manufacturer of material or product being
cleaned.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

SUMMARY

A. Extent of aluminum entrances, storefronts and windows are indicated on drawings and schedules.
B. Aluminum doors, frames, curtain walls, storefront and window types required for the project
include:

Exterior aluminum entrance doors and frames.
Exterior aluminum framed windows
Glazing for all aluminum doors.
1.03

RELATED WORK

A. Section 07 62 00 – Sheet Metal Flashing and Trim.
B. Section 07 92 00 – Caulking and Sealant.
C. Section 08 71 00 – Door Hardware.
D. Section 08 80 00 – Glass & Glazing
1.04

REFERENCES

A. Aluminum Association (AA):
1.

AA-M12 C22 A41.

B. American Architectural Manufacturers Association (AAMA):
1.
2.
3.
4.
5.

AAMA 605.2.
AAMA 701.2.
AAMA – Curtain Wall Manual #10.
AAMA-SFM-1 – Aluminum Storefront and Entrance Manual.
AAMA 501-2-94 Field Water Test

C. American Society for Testing and Materials (ASTM):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

ASTM B209.
ASTM B221.
ASTM A36/A36M.
ASTM A386.
ASTM E330.
ASTM E283.
ASTM E331.
ASTM D2287.
ASTM D2287.
ASTM D2000.
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SUBMITTALS

A. Submit under provisions of Section 01 33 00.
B. Product Data: Submit manufacturer’s product specifications, technical product data, standard
details, and installation recommendations for each type of entrance and storefront product
required. Include the following information:
Component dimensions and description.
Anchorage and fasteners.
Glass and infill.
Internal drainage details.
Fabrication methods.
Finishing.
Hardware.
Accessories.
C. Shop Drawings: Submit manufacturer shop drawings for fabrication and installation of entrances
and storefronts, including the following:
Elevations.
Detail sections of typical composite members.
Hardware, mounting heights.
Anchorages and reinforcements.
Expansion provisions.
Glazing details.
D. Certification: Provide certified test results showing that entrance and storefront systems have
been tested by a recognized testing laboratory or agency and comply with specified performance
characteristics.
E. Samples:
1.

Aluminum Extrusions: Submit one sample 12 inches (300 mm) long in size illustrating
finished aluminum surface. Include sample sill, subsill and jamb with all flashing in
masonry mockup sample.

F. Provide engineering calculations signed and sealed by a registered engineer confirming the size,
and reinforcing of the storefront and when used elsewhere in the documents include calculations
for curtain wall system complies with the requirements of IBC and ASCE-7 for windloads.
G. Provide engineering calculations for the sun shade system.
1.06

QUALITY ASSURANCE

A. Single Source Responsibility: Provide entrance and storefront produced by a single manufacturer
capable of showing prior production of units similar to those required.
B. Installer’s Qualifications: Entrances and storefront shall be installed by a firm that has not less
than 5-years successful experience in the installation of systems similar to those required.
C. Design Criteria: Drawings indicate sizes, spacings of members, profiles and dimensional
requirements of entrance and storefront work. Minor deviations will be accepted in order to utilize
manufacturer’s standard products when, in the Architect’s sole judgement, such deviations do not
materially detract from the design concept or intended performances.
D. Water Testing: Per AAMA 501.2-03 to be performed randomly at half of the windows and
curtainwall by an AAMA certified testing agency, in the presence of the owner or architect. For
each failed test, two more windows shall be tested. Submit findings and results to architect.
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PROJECT CONDITIONS

A. Field Measurement: Check openings by field measurement before fabrication to ensure proper
fitting of work; show measurements on final shop drawings, coordinate fabrication schedule with
construction progress to avoid delay in the work.
1.08

WARRANTY
Warranty period for aluminum entrances, curtain wall, and storefront is 2 years after the date of
substantial completion. Provide 15-year anodized finish warranty.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are manufactured by the Kawneer Company, Inc. and are listed as a standard
of quality.
B. Products of the following conforming with the requirements of the specification are acceptable:
Amarlite/Arco Metals Co.
PPG Industries, Inc.
Tubelite Div., Indal, Inc.
United States Aluminum Corp., International Alum. Corp.
Vistawall
C. Substitutions: Under provisions of Section 01 60 00.
2.02

COMPONENTS

A. Framing System: TRIFAB VG 451T, by Kawneer Company, Inc. 2 x 4-1/2 inch nominal
dimension, minimum wall thickness of 0.080 inches, extruded aluminum flush glazed framing
system.
B. Provide matching frames to accommodate integral blinds between the glass at quarantine kennel
windows to the Corridor. Control of this shall be on the corridor side but with secured operation by
a special tool or key so that only employees can operate these.
C. Doors:
1.

Series 350 swing door, wide stile, by Kawneer Company, Inc. Door sizes indicated on
drawings.
a.
Vertical Stile: 3-1/2” single piece.
b.
Top Rail: 3-1/2” single piece.
c.
Bottom Rail: 10” single piece.
d.
Glazing: 1 inch insulated tinted, tempered glass per Section 08 80 00, with
standard bevel glass stops.

D. Glass and Glazing Materials:
1.

Glazing Materials: As specified in Section 08 80 00.

E. Sealant Materials:
1.

Perimeter Sealant: Type as specified in Section 07 92 00. Except at interior windows in
Kennel areas accessible by dogs, use Aliphatic polyurethane sealant, Ultra by Sonneborn,
to prohibit dogs from pulling out and destroying sealant material

2.

Sealant Used Within System (Not used for glazing): Type as specified in Section 07 92
00.
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G. Hardware:
1.

Refer to General Conditions: Verification of hardware components specified in Section 08
71 00.

2.

Closers: See Section 08 71 00.

3.

Pivots: Door manufacturer’s standard top and bottom offset pivots. Finish #14 Clear
Anodized.

4.

Locking Devices (where noted in Section 08 71 00): Adams Rite MS+1891 latch/lock with
double cylinder operation. Finish: 628.
a.

Cylinders: See Section 08 71 00.

5.

Push/Pulls: Type CP-2 push and type CO-9 pull, by Kawneer Company, Inc. Finish to
match doors.

6.

Exit Devices: See Section 08 71 00. (Provide Exit Device).

7.

Weatherstripping, for exterior doors only:
a.
b.

8.

Head and Jamb: Replaceable wool, polypropylene, or nylon wool pile with
aluminum strip backing, recessed in frame; AAMA 701.2.
Sill: Semi-rigid polymeric material on aluminum anodized to match door; EPDM
sweep strip; 38-560 by Kawneer or similar by other named manufacturers.

Weatherstripping for Windows:
a.
b.

Provide flashing sills set in sealant
Provide zone dams at ends of flashing.

H. Threshold: See Section 08 71 00.
I.

Reinforcing: Install reinforcing as required for hardware and necessary for performance
requirements, sag resistance and rigidity.

J.

Dissimilar Metals: Separate dissimilar metals with zinc chromate primer, bituminous paint, or
other separator that will prevent corrosion.

K. Fasteners: Conceal fasteners wherever possible.
L. Water Deflectors: To be installed at the ends of each intermediate horizontal.
M. W-Blocks: To be installed in the deep pockets of each lite of glass to keep the glass from shifting.
N. Flashing: Manufacturer’s standard extruded flashing or similar required at the storefront and
curtain wall sill. Include end dams.
O. Thermal Barrier (Trifab VG 451T):
1.

®

Kawneer IsoLock Thermal Break with a 1/4" (6.4) separation consisting of a two-part
chemically curing, high-density polyurethane, which is mechanically and adhesively joined
to aluminum storefront sections.
a. Thermal Break shall be designed in accordance with AAMA TIR-A8 and
tested in accordance with AAMA 505.
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FINISHES

A. Exposed Aluminum Surfaces: Color to be selected by architect. Finish shall meet AAMA Class I
AA-M10C22A41 and shall be Clear anodized approved by architect from manufacture’s standard
colors.
B. Maintain same color range on doors, frames, and other components. Do not mix light and dark
shades.
C. Concealed Steel Items: Galvanized in accordance with ASTM A386 to 2.0 oz/sq. ft.
D. Apply two coats of bituminous paint to concealed aluminum and steel surfaces in contact with
cementitious or dissimilar materials.
PART 3 – EXECUTION
3.01

INSTALLATION

A. Verify field measurements, surfaces, substrates and conditions for installation of work.
B. Comply with manufacturer’s instructions and recommendations for installation.
C. Set units plumb, level, and true to line, without warp or rack of framing members, doors, or panels.
Provide proper support and anchor securely in place.
Separate aluminum and other corrodible metal surfaces from sources of corrosion of electrolytic
action at points of contact with other materials. Comply with requirements specified under
paragraph “Dissimilar Materials” in the Appendix to AAMA 101-85.
D. Institute protective measures required throughout the remainder of the construction period to
ensure that aluminum entrances and storefronts will be without damage or deterioration, other
than normal weathering, at time of acceptance.
E. Provide thermal isolation where components penetrate or disrupt building insulation.
F. Install sill flashings. Turn up ends and edges; seal to adjacent work to form water tight dam. Note
that subsill assemblies provided along with the Aluminum frame components, shall drain into the
kennel areas where there are interior windows looking into the kennel.
G. Coordinate attachments and seal of perimeter air and vapor barrier materials.
H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.
I.

Set thresholds in bed of mastic and secure.

J.

Install hardware using templates provided.
requirements.

Refer to Section 08 71 00 for installation

K. Install glass in accordance with Section 08 80 00.
L. Install perimeter sealant, backing materials, and installation criteria in accordance with
07 92 00.
3.02

Section

ADJUSTING

A. Adjust operating hardware to function properly, for smooth operation without binding, and for
weathertight closure.
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CLEANING

A. Clean the completed system, inside and out, promptly after installation, exercising care to avoid
damage to coatings.
B. Clean glass surfaces after installation, complying with requirements contained in the “Glass and
Glazing” section for cleaning and maintenance. Remove excess glazing and sealant compounds,
dirt and other substances from aluminum surfaces.
END OF SECTION
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PART 1 – GENERAL
1.01

SECTION INCLUDES
A. Tubular daylighting system, consisting of roof dome, curb, reflective tube, and diffuser
assembly; configuration as indicated on the drawings.
B.

Integral insulated curb.

C. Accessories.
1.02

RELATED SECTIONS
A. Section 13 34 19 Metal Building Systems
B. Section 0 762 00 - Flashing: Metal flashings.

1.03

REFERENCES
A. ASTM E 84 – Standard Test Method for Surface Burning Characteristics of Building Materials;
2001.
B. ASTM A 463/A 463M – Standard Specification for Steel Sheet, Aluminum Coated, by the Hot
Dip Process; 2001a.
C. ASTM E 331 – Test Method for Water Penetration of Exterior Windows, Curtain walls and
Doors by Static Air Pressure Difference.
D. ASTM D 635 – Test Method for Rate of Burning and/or Extent of Time of Burning of SelfSupporting Plastics in a Horizontal Position.
E. ASTM D-1929 – Test Method for Ignition Properties of Plastics.
F. ICBO/ICC AC-16 – Acceptance Criteria for Plastic Skylights; 2003.

1.04

PERFORMANCE REQUIREMENTS
A. Completed tubular daylighting system assemblies shall be capable of meeting the following
performance requirements:
1.
Air Infiltration Test: Air infiltration will not exceed .30 cfm/sf aperture with a pressure
delta of 1.57 psf across the tube when tested in accordance with ASTM E 283.
2.
Water Resistance Test: No uncontrolled water leakage at 16.5 psf pressure differential
with water rate of 5 gallons/hours/sf when tested in accordance with ASTM E 331.
3.
Uniform Load Test:
a.
No breakage, permanent damage to fasteners, hardware parts, or damage to
make tubular skylight inoperable or cause permanent deflection of any section
in excess of 1 percent of its span at a Positive or Negative Load of 35 psf (1.68
kPa).
b.
All units shall be tested with a safety factor of (3) for positive pressure and (2)
for negative pressure, acting normal to plane of roof in accordance with ASTM
E 330.
4.
Fire Testing:
a.
Class B Burning Brand - The burning brand shall self-extinguish without
transferring the fire to the dome Per: U.B.C. Standard 15-2 Class B Burning
Brand Test. See ASTM E 108 and UL 790.
b.
Self-Ignition Temperature - Greater than 650 degrees F Per: U.B.C. Standard
26-6. See ASTM D-1929-68 (1975).
c.
Smoke Density - Rating no greater than 75 Per: U.B.C. Standard 26-5. (See
ASTM D-2843-70) or no greater than 450 Per U.B.C. 8-1 (See ASTM Standard
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d.
1.05

E 84-91A) in way intended for use.
Rate of Burn - Minimum Burning Rate: 2.5 inches/min (64 mm/min)
Classification CC-2: U.B.C. Standard 26-7. See ASTM D 635-74.

SUBMITTALS
A. Submit under provisions of Section 01 33 00.
B. Product Data: Manufacturer's data sheets on each product to be used, including:
1.
Preparation instructions and recommendations.
2.
Storage and handling requirements and recommendations.
3.
Installation methods.
C. Shop Drawings. Submit shop drawings showing layout, profiles and product components,
including anchorage, flashings and accessories.
D. Certificates: Manufacturer's certificate that Products meet or exceed specified requirements.
E. Qualification Documentation: Submit documentation of experience indicating compliance with
specified qualification requirements.
F. Manufacturer's Instructions: Indicate special procedures, and perimeter conditions requiring
special attention.
G. Manufacturer Qualifications: Engaged in manufacture of tubular skylights for minimum 10
years.

1.06

DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.
B. Store and dispose of solvent-based materials, and materials used with solvent-based
materials, in accordance with requirements of local authorities having jurisdiction.

1.07

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

1.08

WARRANTY
A. Tubular Daylighting System: Manufacturer's standard warranty for 10 years.

PART 2 – PRODUCTS
2.01

MANUFACTURERS
A. Solatube International, Inc., 2210 Oak Ridge Way, Vista, CA 92081. Products of Solatube
International, Inc. are identified herein as Standard of Quality. Requests for substitutions will
be considered in accordance with provisions of Section 01 60 00.

2.02

TUBULAR DAYLIGHTING SYSTEM
A. SolaMaster Series: Solatube Model 21-C Penetrating Ceiling, 21 inch (530 mm) Daylighting
System:
1.
Roof Dome Assembly: Transparent, UV and impact resistant dome with flashing base
supporting dome and top of tube.
a. Glazing: Type DA, 0.143 inch (3.7 mm) minimum thickness injection molded
acrylic classified as CC2 material and meeting characteristics of DR-101 blend.
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LightTracker Reflector, made of aluminum sheet, thickness 0.015 inch (0.4 mm) with
Spectralight Infinity. Positioned in the dome to capture low angle sunlight.
Roof Flashing Base: One piece, seamless, leak-proof flashing functioning as base
support for dome and top of tube.
a. Base Material: Sheet steel, corrosion resistant conforming to ASTM A 653/A
653M or ASTM A 463/A 463M, 0.028 inch (0.7 mm) thick.
b. Base Style: Type FCM, Curb mounted flashing, with inside diameter 27 inches
(685 mm) by 27 inches (685 mm) to cover curb by others.
Dome Ring: Attached to top of base section; 0.090 inch (2.3 mm) nominal thickness
injection molded high impact PVC; to prevent thermal bridging between base flashing
and tubing and channel condensed moisture out of tubing.
Dome Seal: Polypropylene Fiber Pile weatherstrip 0.27 inch (6.85mm) by 0.27 inch
(6.85mm).
Reflective Tube: Aluminum sheet, thickness 0.018 inch (0.5 mm).
a. Interior Finish: Spectralight Infinity high reflectance specular finish on exposed
reflective surface. Visible spectrum (400 nm to 760 nm) greater than 99 percent.
Total solar spectrum (400 nm to 2500 nm) less than 93 percent.
b. Color: a* and b* (defined by CIE L*a*b* color model) shall not exceed plus 2 or be
less than minus 2 as determined in accordance to ASTM E 308.
Reflective 30 degree Adjustable Tube: Aluminum sheet, thickness of 0.018 inch (0.5
mm)
a. Interior Finish: Spectralight Infinity high reflectance specular finish on exposed
reflective surface. Visible spectrum (400 nm to 760 nm) greater than 99 percent.
Total solar spectrum (400 nm to 2500 nm) less than 93 percent.
Diffuser Assemblies for Tubes Penetrating Ceilings: Solatube Model 21-C. Ceiling
mounted box transitioning from round tube to square ceiling assembly, supporting light
transmitting surface at bottom termination of tube, with compression seal to minimize
condensation and bug or dirt infiltration; 23.8 by 23.8 inches (605 by 605 mm) square
frame to fit standard suspended ceiling grids or hard ceilings.
a. Round to square transition box made of opaque polymeric material, classified as
CC2, Class C, 0.110 inch (2.8 mm) thick.
b. Lens: Type L1 OptiView Fresnel lens design to maximize light output and
diffusion with extruded aluminum frame. Visible Light Transmission shall be >90
percent at 0.022 inch (0.6 mm) thick.
c. Seal: Closed cell foam, 3 pounds per cubic foot (48 kg per cubic meter).
d. Secondary Diffuser: Type SS, Acrylic plastic classified as CC2 material.
Thickness shall not be less than 0.100 inches.
Accessories:
a. Wire Suspension Kit: Type E, Use the wire suspension kit when additional
bracing to the structure is required.
Catalog Number:S21C-DA-FCM-L1- SS E FI

ACCESSORIES
A. Fasteners: Same material as metals being fastened, non-magnetic steel, non-corrosive metal
of type recommended by manufacturer, or injection molded nylon.
B. Suspension Wire: Steel, annealed, galvanized finish, size and type for application and ceiling
system requirement.
C. Roof curb assembly by manufacture, size as required by manufacture for their product
D. Sealant: Polyurethane or copolymer based elastomeric sealant as provided or recommended
by manufacturer.
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PART 3 – EXECUTION
3.01

EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of
unsatisfactory preparation before proceeding.

3.02

PREPARATION
A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving the
best result for the substrate under the project conditions.

3.03

INSTALLATION
A. Install in accordance with manufacturer's printed instructions.
B. After installation of first unit, field test to determine adequacy of installation. Conduct water
test in presence of Owner, Architect, or their designated representative. Correct if needed
before proceeding with installation of subsequent units.

3.04

PROTECTION
A. Protect installed products until completion of project.
B. Touch-up, repair or replace damaged products before Substantial Completion.

3.05 CONSTRUCTION
A. Interface with Other Work:
membrane installation.
3.06

Coordinate installation with roofing insulation and roofing

CLEANING
A. Remove protective material from prefinished aluminum surfaces.
B. Wash down exposed surfaces; wipe surfaces clean.
C. Remove excess sealant.
END OF SECTION
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PART 1 – GENERAL
1.01

WORK INCLUDED
The work in this section shall include the furnishing of all items of door hardware as hereinafter
specified, or obviously necessary to complete the building, except those items which are specifically
excluded from this section of the specification.

1.02

DESCRIPTION OF WORK
Door Hardware – Hardware used in building construction but particularly that used on or in
connection with doors and frames, cabinets and other movable members. It also has a finished
appearance as well as functional purpose and may be considered as a part of the decorative
treatment of a room or building.

1.03

1.04

RELATED WORK
A.

Documents affecting work of this Section include, but are not necessarily limited to,
General Conditions, Supplementary Conditions, and Sections in Division 1 of these
specifications.

B.

Related Sections:
Section 08 11 00 – Metal Doors and Frames
Section 08 33 23 – Overhead Coiling Door
Section 08 36 13 – Overhead Sectional Door
Section 08 41 00 – Aluminum Entrances, Storefronts, and Windows
Section 08 71 00 – Finish Hardware

COORDINATION
A.

1.05

Schedule coordination meeting to clarify sub-contractor and supplier requirements to provide
a complete and functioning access control system.

QUALITY ASSURANCE
A.

Hardware has been specified herein by manufacturer's name, brand and catalog numbers
for the purpose of establishing a basis for quality, finish, design and operational function. To
insure a uniform basis of acceptable material, it is the intention that only manufacturer's
items specified as "Acceptable and Approved" be furnished for use on this project. Obtain
each type of hardware (latch and lock sets, hinges, exit devices closers) from single
manufacturer, although several may be indicated as offering products complying with
requirements.

B.

Substitutions: Request for substitutions of items of hardware not listed as "Acceptable and
Approved" shall be made to the Architect no later than ten (10) days prior to bid opening.
Approval of substitutions will only be in writing or by addenda. Request for substitutions
shall be accompanied by samples and/or detailed information as to the manufacturer of the
product.

C.

Underwriters' Laboratories Requirements: Hardware for openings classed as requiring a UL
label in the door schedule, or by code, shall be furnished and installed to meet the applicable
requirements of NFPA 80. Hardware shall be UL listed for usage with types and sizes of fire
doors specified and scheduled. Products tested shall meet requirements of UBC 7-2-1997 /
UL10C

D.

Accessibility Standards: Hardware shall be in conformance with Article 9102, Texas Civil
Statutes, Elimination of Architectural Barriers Act of Texas.
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1. Door Closers: The sweep period of closers shall be adjusted so that from an open
position of 90 degrees, the door will take at least five seconds to move to an open
position of approximately 12 degrees.
2. The maximum force for pushing or pulling open door shall be as follows:
a. Exterior hinged doors: Not to exceed 8.5 lbf.
b. Sliding, folding, and interior hinged doors: Not to exceed 5 lbf.
c. Fire doors: Adjusted to meet minimum closing force permitted by governing fire
safety standards.

E.

Federal Accessibility Standards: Hardware shall be in accordance will all requirements of
the Americans With Disabilities Act - 1990.

F.

Supplier: A recognized builders hardware supplier who has been furnishing hardware in the
project's vicinity for a period of not less than two (2) years, and who is, or has in
employment, a Hardware Consultant (AHC) in good standing as certified by the Door and
Hardware Institute. This consultant shall have experience in the preparation of architectural
hardware specifications, estimating, detailing, ordering, servicing of architectural hardware in
all its branches and will be available at reasonable times during the course of the work for
project hardware consultation to the Owner, Architect and Contractor. It is the hardware
distributor’s responsibility to coordinate the hardware specified to work with the Aluminum
doors.

G.

Pre-Installation Instructional Meeting: Contractor shall schedule and hold a pre-installation
meeting that includes the Contractor, the Architect and/or his chosen representative, the
Hardware Supplier, and all installers of hardware. Instructional meeting shall be conducted
by the Hardware Supplier, covering proper installation of all items of hardware to be
incorporated into the Project.

H.

Installer: Firm with a minimum of five years of documented experience in installing the types
and grade of hardware being incorporated into the Project. Three written references from
Construction Administrators of previous projects required for the Architect’s review before
installation Contract or Subcontract is executed.

I.

Prototype Installations: One of each type of the following hardware installations shall be
performed to the Architect’s (and/or his designated representative’s) approval before any
installations of like-type applications are performed:
1. One exterior door pair with exit devices
2. One exterior single door with an exit device
3. One single classroom door
4. One interior pair of doors with vertical rod exit devices

1.06

REFERENCES
A.

Door Hardware in this section shall meet the following as established by the American
National Standards Institute, Inc. (ANSI) which is sponsored by the Builders Hardware
Manufacturers Association, Inc., (BHMA). Product tests are to be administered by the ETL
Testing Laboratories, Inc., or other official testing laboratories which have been designed by
BHMA for the testing of ANSI standards latest revision will be in effect.

B.

Materials and Finishes
Butts and Hinges
Locks and Lock Trim
Exit Devices
Door Controls-Closers
Auxiliary Lock & Assoc. Products

BHMA 1301
ANSI A156.1
ANSI A156.2
ANSI A156.3
ANSI A156.4
ANSI A156.5
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Architectural Door Trim
Template Hinge Dimensions
Door Controls-Overhead Holders
Mortise Locks and Latches

C.

1.07

1.08

ANSI A156.6
ANSI A156.7
ANSI A156.8
ANSI A156.13

Listed Hardware: Hardware which is to be installed in or on fire labeled doors and frames,
Class A or lesser, single or pairs shall be tested and listed by Underwriters Laboratories
and/or Warnock Hersey Fire Laboratories Division. Exit devices which are to be used as
panic hardware shall be tested and listed in Underwriters Laboratories "Accident Equipment
List-Panic Hardware". All listed hardware shall be in compliance with National Fire Protection
Association (NFPA) Standard Number 80 UBC 1997, and IBC 2000 and be properly
stamped or labeled for easy identification.

SUBMITTALS
A.

The door hardware supplier shall, after award of a formal contract, submit to the Architect,
six (6) complete typewritten copies of the proposed Door Hardware Schedule for approval.
This schedule shall be prepared using the "Sequence and Format for the Hardware
Schedule" as approved and recommended by the Door and Hardware Institute (DHI).

B.

When submitting schedules for approval, include six (6) copies of cut sheets on each
hardware item proposed. Index it with the use of number or letters or a combination of both,
with the hardware schedule. The index numbers/letters are to be in the right hand column
on the same line as the respective manufacturer's numbers shall be indexed even when
appearing more than once.

C.

Samples: As part of this contract, if requested, the hardware supplier shall provide the
Architect with one sample of each item of door hardware that is to be furnished for this
project.

D.

Templates: The hardware supplier shall provide necessary templates and/or physical
hardware to all trades requiring them in order that they may cut, reinforce or otherwise
prepare their material or product to receive the hardware item. If physical hardware is
required by any manufacturer, the hardware supplier shall ship to them such hardware via
prepaid freight in sufficient time to prevent any delay in the execution of their work.

DELIVERY, STORAGE AND HANDLING
A.

All items of hardware to be delivered to the jobsite shall be completely packaged with all
necessary screws, bolts, miscellaneous parts, instructions and where necessary installation
templates for manufacturer's suggested installation. They are to be clearly labeled as to
conveniently identify them and their intended location in the building.

B.

A representative of the General Contractor shall receive the hardware when delivered at the
jobsite. A dry locked storage space complete with shelving, shall be set aside for the
purpose of unpacking, sorting out, checking and storage.

C.

Door Hardware shall be delivered to the General Contractor by the hardware supplier.
Direct factory shipments to the jobsite are not acceptable.

D.

The hardware shall be jointly inventoried by representatives of the General Contractor and
the Hardware Supplier.

E.

Items damaged in shipment shall be replaced promptly and with proper material without
additional cost to the General Contractor.

F.

All hardware shall be handled in a manner to minimize marring, scratching or damage.

G.

Store and handle all materials strictly according to the manufacturer’s instructions.
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WARRANTY
Door Closers shall carry a limited warranty against defects in workmanship and operation for a
period of five (5) years from the date of acceptance. The balance of door hardware shall carry a
limited warranty against defects in workmanship and operation for a period of one (1) year from date
of acceptance. No liability is to be assumed where damage or faulty operation is due to abuse,
improper usage, improper installation or failure to exercise normal maintenance.

PART 2 – PRODUCTS
2.01

2.02

FINISH OF HARDWARE
A.

Finish of items shall be as specified under the door hardware sets of this section.

B.

The finish of items not specially mentioned above nor set forth in the schedule shall be
US26D, unless shown otherwise.

HINGES
A.

Template Hinges: Provide only template hinges which conform to ANSI A156.7.

B.

Use concealed bearing or five-knuckle ball bearing hinges, as indicated in the hardware
sets, on heavy doors, doors where high frequency service is expected, doors equipped with
door closers, and all labeled doors. (Oil impregnated bearing hinges are not acceptable.)

C.

All hinges to be used on exterior doors or doors subject to special atmospheric conditions,
(pool areas, chemical laboratories, sewage disposal plants, etc.) shall be of non-ferrous
material, brass, bronze or stainless steel.

D.

Hinge pins, except as otherwise indicated, shall be as follows:
1. Steel hinges: Steel pins
2. Non-ferrous hinges: Stainless steel pins
3. Interior doors: Non-rising pins

E.

Sizes of hinges shall be as follows:
Door Thickness
and Width
1 3/4"

F.

Hinge
Height
4½

Hinge
Width
4½ to 4 ½

Number of hinges per door, provided quantities as follows:
For doors less than 5 feet high: 1 pair
For doors 5 feet to 7 feet 6 inches high: 1 1/2 pair and additional hinge for each additional 2
1/2 feet or fraction thereof.

G.

Where projection of door trim is such as to prevent degree of opening, the proper hinge
width shall be provided to allow the door to clear the trim.

H.

Provided above criteria are met, Acceptable and Approved as follows:
Ives
Baldwin
Bommer

I.

Continuous Hinges shall be type scheduled and as manufactured by one of the following.
Coordinate hinge type with Aluminum door supplier. Provide continuous hinge(s) at all
Exterior and Single Motion openings.
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Ives
Hager
ABH
2.03

KEYING
A.

All locks and cylinders shall be factory keyed at the Yale factory where records are
established and maintained. Furnish cylinders keyed as instructed by owner. All locks and
cylinders shall be furnished construction keyed. Stamp all keys with “Do Not Duplicate” on
one side and key symbol on the other side. A keying meeting is required prior to ordering
cylinders for this project. Submit a separate keying submittal for review and approval.
Furnish “3” Change keys Each Lockset
Furnish “5” Building Master Keys
Furnish “10” Construction Master Keys
Furnish “2” Construction Cancelation Keys
Furnish 25 Each extra cylinders “0” bitted cores for attic stock
Provide necessary construction cancelation key(s) & permanent key activation
All permanent keys to be delivered to Owner.

2.04

CYLINDRICAL LEVER LOCKS
A.

A single lock chassis shall accommodate 1 ¾” to 2 ¼” door thickness. Locksets shall be
easily reversed in the field. Locksets shall have separate anti-rotation throughbolts, and shall
have no exposed screws. Chassis mounting screws are to be accessible only when both the
lever and rose are removed.

B.

Locksets shall have solid cast levers without plastic inserts, and shall have wrought roses on
both sides. Levers shall operate independently, and shall have return spring cassettes to
prevent lever sag. Lever handles shall be a minimum of 4 5/8” in length and shall provide a
minimum of 2” clearance from the surface of the door to the inside of the lever at midpoint.
Lever handles may return within ½” of the door surface.

C.

A single lockset shall accommodate 6 to 7-pin conventional or interchangeable core
cylinders (as indicated in the hardware sets) and all levels of master keying, construction
master keying, visual key control, high security and interchangeable core. Cylinders may be
easily changed by removing the lever without disassembling the lockset.

D.

All locks shall carry a five-year limited warranty.

E.

A ¾” throw latchbolt for pairs of Fire Doors shall be available. All locksets with a ½” throw
latchbolt shall be listed by Underwriters Laboratories for a label and lesser class single
doors, 4’ x 10’. All locksets with ¾” throw latchbolt shall be listed for a label and lesser class
pairs of doors, 8’ x 10’.

F.

Certifications:
Federal Specifications FF-H-106C
ANSI A 156.2 Series 4000, Grade 1
ANSI A117.1 Accessibility Code

G.

Acceptable and Approved as Follows:
Schlage
Yale
Falcon
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EXIT DEVICES – LOW PROFILE PUSH BAR EXIT DEVICES
A.

The maximum exit device projection shall be a maximum of 3-1/16” when activated. The
exit device bar shall have an average minimum thickness of .201". Nylon bearings and
stainless steel springs shall be used for long life and durability. Only torsion or compression
springs are acceptable. Extension type springs are not acceptable. All device covers shall
be of cast brass, deep drawn steel or stainless steel. Latchbolts shall be of stainless steel
and shall have a deadlocking latch for extra security, except at full-glass or two-light glass
doors requiring narrow stile device. Narrow stile devices not allowed unless owner request
or existing conditions. Mounting screws shall be concealed to deter tampering. All ferrous
parts shall be zinc coated to prevent rusting. Provide Surface Vertical Rod devices as listed
in hardware sets LBR. Concealed Vertical Rod devices not allowed.

B.

Single point, one quarter turn hex dogging shall be standard on panic listed devices. Provide
cylinder dogging at Exterior locations. Devices with hex key dogging shall be easily field
converted to cylinder dogging.

C.

All devices shall be listed by Underwriters Laboratories for safety as panic hardware. Fire
rated devices shall be UL listed for A label and lesser class doors, 4' x 8' single and 8' x 8'
pair. The model number shall be located on the end cap; devices having the model number
located other than on the end cap shall not be acceptable.

D.

All exit devices shall have a unitized installation feature and may be cut in the field to size.
Devices shall be closed on all sides with no pinch points. The pushpad shall be designed to
prevent pinching of the fingers when depressed.

E.

Exit Device trim to be throughbolted. Lever trim to be heavy duty forged escutcheon with
free wheeling levers.

F.

All exit devices shall conform to Federal Specification FF-H-1820, and be certified as
meeting ANSI A156.3, Grade 1 requirements.

G.

Provide Key Removable mullions with stabilizers as listed in hardware sets. Provide all
mullions with wall mount kit(s).

H.

Acceptable and Approved:
Von Duprin
Precision
Falcon

2.07

DOOR CLOSERS
A.

Closers shall be rack and pinion construction. They shall be non-sized with adjustable spring
power. Closing the door shall be controlled by two valves, one to control closing and one to
control latching speed. Closers shall be furnish with all necessary brackets, plates &
spacers. Closers shall be furnished and installed with SNB. Closers shall be regularly
furnished with fully adjustable backcheck and a backcheck selector valve allowing
approximate 70 degree backcheck on both regular and parallel arm closers. Delayed action
shall be available. Valves shall be concealed against unauthorized adjustment and be
non-critical needle valve type. Pressure relief values not allowed.

B.

Closers shall be certified as meeting the ANSI A156.4, Grade 1 requirements and be listed
by Underwriters Laboratories for all classes of labeled doors.

C.

Door Closers shall be furnished on all labeled doors.

D.

Acceptable and Approved:
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LCN
Norton
Falcon

2.08

OVERHEAD STOPS AND HOLDERS
A.

Furnish overhead stops or holders of the weight, functions and materials indicated in the
hardware sets.

B.

Overhead stops or holders shall be manufactured entirely of metallic components. Units
containing plastic, nylon, or similar materials are not acceptable.

C.

Acceptable and Approved as follows:
Glynn Johnson
ABH

2.09

TRIM/KICK PLATES/DOOR STOPS
A.

All door protection plates to be manufactured of .050” stainless steel. Protection plates to be
furnished 2” less than door width on single doors and 1” less than door width on pairs of
doors. Bevel four edges.

B.

Floor mounted door stops shall be provided where door leaves will strike a wall at the end of
their opening cycle. If other conditions exist, provide overhead stops, avoid the use of wall
stops unless owner request.

C.

Acceptable and Approved as follows:
Ives
Trimco
Hager

2.10 WEATHERSTRIP/THRESHOLDS/SMOKE SEALS
A.

Provide weatherstrip, thresholds, and/or sound seals for each opening as scheduled.
Review Sill detail on Architectural drawings and furnish threshold type required.

B.

Provide smoke seal (including meeting stile seal for door pairs) for all fire rated doors. All
smoke seal and astragals shall be listed by either Underwriters Laboratory or WarnockHersey as Category “H” – Smoke and Draft Control Gasket under the testing protocols of
UBC Standard 7-2 – 1997, Part 2 and/or UL1784. All smoke seal and astragals shall,
additionally, comply with the door manufacturer’s listing under the same protocols.

C.

Acceptable and Approved as follows:
National Guard
Reese
Zero

PART 3 – EXECUTION
3.01

INSTALLATION
A.

Mount hardware units at heights indicated in "Recommended Locations for Builders
Hardware" for (Standard Steel Doors and Frames) by the Door and Hardware Institute
(DHI), except if otherwise specifically indicated or to comply with requirements of governing
regulations, requirements for the handicapped, or if otherwise directed by the Architect.

488

JOB NO. 14102

Section 08 71 00
FINISH HARDWARE
Page 8 of 14

B.

All hardware shall be installed by a tradesman skilled in the application of commercial grade
hardware.

C.

Install each hardware item in compliance with the manufacturer's instructions and
recommendations. Securely fasten all parts to be attached. Fit faces of mortise parts snug
and flush. Make sure all operating parts move freely and smoothly without binding, sticking
or excessive clearance. Wherever cutting and fitting is required to install hardware onto or
into surfaces which are later to be painted or finished in another way, the hardware shall be
removed and stored prior to the painting or finishing. Items shall then be reinstalled only
when the finished have been completed on the surface to which the hardware is to be
applied.

D.

At exterior doors and elsewhere as indicated, set thresholds in a bed of sealant as specified
in Section 07 92 00 to completely fill concealed voids and excluded moisture from every
source. Do not plug drain hole or block weeps. Remove excess sealant.

E.

After installation, representative templates, instruction sheets and installation details shall be
placed in a file folder to be turned over to the Owner when building is accepted. Included
shall be at least five (5) each of any special adjusting and/or installation tools furnished with
the hardware by the manufacturers.

PART 4 – SCHEDULES
GC TO COORDINATE WITH OWNER FOR ALL ACCESS CONTROL & ASSOCIATED HARDWARE
MODIFICATIONS DURING CONSTRUCTION. All doors and hardware sets with card readers and access
control shall be coordinated by the hardware supplier to provide a fully functional and operational door
including all necessary power for switches, lockset, latches, hinges, releases, etc. All accessories necessary
to provide a complete and operational unit shall be included in the bid and construction.
4.01

HARDWARE SETS

Hardware Group No. 001 – 009 – NOT USED

Hardware Group No. 010
For use on mark/door #(s):
111A
113D
113I
113J

113E
113K

113F

113G

Provide each RU door(s) with the following:
Qty
Description
Catalog Number
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
1 EA
REMAINDER OF HARDWARE BY
DOOR/FRAME MFG

113H

Finish
626

Mfr
YAL

Hardware Group No. 011 – 102 – NOT USED
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Hardware Group No. 103
For use on mark/door #(s):
102
103
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
3 EA
HINGE
5BB1 4.5 X 4.5 (HW 5" @ 3'6" & LGR)
ENTRANCE/OFFICE
ND50LD RHO
1 EA
LOCK
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
1 EA
WALL STOP
WS406/407CCV (VERIFY BACKING IN
WALL)
1 SET
SEALS
188S-BK (IF RATED OR USE
SILENCERS)

Finish
652
626

Mfr
IVE
SCH

626

YAL

630

IVE

BLK

ZER

Finish
652
626
626

Mfr
IVE
SCH
YAL

689

LCN

630
BLK

IVE
ZER

Finish
628
626
626

Mfr
IVE
SCH
YAL

630
689

IVE
LCN

630

IVE

Hardware Group No. 104 – 200 – NOT USED

Hardware Group No. 201C
For use on mark/door #(s):
105
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
3 EA
HINGE
5BB1 4.5 X 4.5 (HW 5" @ 3'6" & LGR)
STOREROOM LOCK
ND80LD RHO
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
1 EA
KEYED
1 EA
SURFACE CLOSER
4111 AVB SCUSH TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
KICK PLATE
8400 10" X 2" LDW B4E
1 SET
SEALS
188S-BK (IF RATED OR USE
SILENCERS)

Hardware Group No. 202 – 204 – NOT USED

Hardware Group No. 205
For use on mark/door #(s):
104
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
1 EA
CONT. HINGE
112HD/224HD - TYPE AS REQ
1 EA
STOREROOM LOCK
ND80LD RHO
CYLINDER
CYLINDER TYPE AS REQ - CONST
1 EA
KEYED
1 EA
LOCK GUARD
LG (PROVIDE TYPE REQ)
1 EA
SURFACE CLOSER
4111 AVB SCUSH TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
KICK PLATE
8400 10" X 2" LDW B4E
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142A +4" OVER DOOR WIDTH
328A (HEAD & JAMBS)
39A - LENGTH AS REQ
65A-E MS/LA - LENGTH AS REQ

AL
AL
AL
AL

ZER
ZER
ZER
ZER

Finish
628
626
626
626
626

Mfr
IVE
IVE
IVE
SCH
YAL

630
630
AL
AL
AL
AL

GLY
IVE
ZER
ZER
ZER
ZER

Finish
652
626
626

Mfr
IVE
SCH
YAL

689

LCN

630
630

IVE
IVE

BLK

ZER

Hardware Group No. 206 – 223 – NOT USED

Hardware Group No. 224
For use on mark/door #(s):
112
Provide each PR door(s) with the following:
Qty
Description
Catalog Number
2 EA
CONT. HINGE
112HD/224HD - TYPE AS REQ
2 EA
MANUAL FLUSH BOLT
FB358 OR FB458 - TYPE AS REQ
DUST PROOF STRIKE
DP1 OR DP2 - TYPE AS REQ
1 EA
1 EA
STOREROOM LOCK
ND80LD RHO
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
2 EA
OH STOP & HOLDER
90H - SIZE AS REQ
2 EA
KICK PLATE
8400 10" X 1" LDW B4E
RAIN DRIP
142A +4" OVER DOOR WIDTH
1 EA
1 SET
SEALS
328A (HEAD & JAMBS)
DOOR SWEEP
39A - LENGTH AS REQ
2 EA
THRESHOLD
65A-E MS/LA - LENGTH AS REQ
1 EA
1 EA
MEETING STILE/ASTRAGAL BY DOOR
MFG

Hardware Group No. 225 – 500 – NOT USED

Hardware Group No. 501
For use on mark/door #(s):
100B
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
3 EA
HINGE
5BB1 4.5 X 4.5 (HW 5" @ 3'6" & LGR)
1 EA
CLASSROOM LOCK
ND70LD RHO
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
1 EA
SURFACE CLOSER
4011 OR P4111 TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
KICK PLATE
8400 10" X 2" LDW B4E
1 EA
WALL STOP
WS406/407CCV (VERIFY BACKING IN
WALL)
1 SET
SEALS
188S-BK (IF RATED OR USE
SILENCERS)
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Hardware Group No. 501S
For use on mark/door #(s):
110A
111C
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
3 EA
HINGE
5BB1 4.5 X 4.5 (HW 5" @ 3'6" & LGR)
CLASSROOM LOCK
ND70LD RHO
1 EA
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
1 EA
SURFACE CLOSER
4011 OR P4111 TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
KICK PLATE
8400 10" X 2" LDW B4E
WALL STOP
WS406/407CCV (VERIFY BACKING IN
1 EA
WALL)
1 SET
SEALS
328A (HEAD & JAMBS)
1 EA
DOOR SWEEP
39A - LENGTH AS REQ
1 EA
THRESHOLD
65A-E MS/LA - LENGTH AS REQ

Finish
652
626
626

Mfr
IVE
SCH
YAL

689

LCN

630
630

IVE
IVE

AL
AL
AL

ZER
ZER
ZER

Finish
652
626
626

Mfr
IVE
SCH
YAL

630
630

IVE
IVE

BLK

ZER

Finish
630

Mfr
IVE

626
626

VON
YAL

Hardware Group No. 502 – NOT USED

Hardware Group No. 503
For use on mark/door #(s):
109
110B
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
3 EA
HINGE
5BB1 4.5 X 4.5 (HW 5" @ 3'6" & LGR)
CLASSROOM LOCK
ND70LD RHO
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
1 EA
KEYED
1 EA
KICK PLATE
8400 10" X 2" LDW B4E
1 EA
WALL STOP
WS406/407CCV (VERIFY BACKING IN
WALL)
1 SET
SEALS
188S-BK (IF RATED OR USE
SILENCERS)

Hardware Group No. 504 – 700 – NOT USED

Hardware Group No. 701LD
For use on mark/door #(s):
106
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
3 EA
HINGE
5BB1 4.5 X 4.5 NRP (HW 5" @ 3'6" &
LGR, 1EA EXTRA EVERY 30")
1 EA
PANIC HARDWARE
LD-99-L-NL-SNB - LENGTH AS REQ
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
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4011 OR P4111 TBRST - MOUNT TO
SUIT CONDITIONS
8400 10" X 2" LDW B4E
188S-BK (IF RATED OR USE
SILENCERS)

689

LCN

630
BLK

IVE
ZER

Finish
628
626
626

Mfr
IVE
VON
YAL

689

LCN

630

IVE

AL
AL
AL
AL

ZER
ZER
ZER
ZER

Finish
628
626
689

Mfr
IVE
VON
LCN

630

IVE

AL
AL
AL
AL

ZER
ZER
ZER
ZER

Hardware Group No. 702 – 704 – NOT USED

Hardware Group No. 705
For use on mark/door #(s):
111B
113A

113B

113C

Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
1 EA
CONT. HINGE
112HD/224HD - TYPE AS REQ
PANIC HARDWARE
99-NL-SNB - LENGTH AS REQ
1 EA
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
1 EA
SURFACE CLOSER
4111 AVB SCUSH TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
WALL STOP
WS406/407CCV (VERIFY BACKING IN
WALL)
1 EA
RAIN DRIP
142A +4" OVER DOOR WIDTH
1 SET
SEALS
328A (HEAD & JAMBS)
DOOR SWEEP
39A - LENGTH AS REQ
1 EA
1 EA
THRESHOLD
65A-E MS/LA - LENGTH AS REQ

Hardware Group No. 705EO
For use on mark/door #(s):
101
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
1 EA
CONT. HINGE
112HD/224HD - TYPE AS REQ
1 EA
PANIC HARDWARE
99-EO-SNB - LENGTH AS REQ
1 EA
SURFACE CLOSER
4111 AVB SCUSH TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
WALL STOP
WS406/407CCV (VERIFY BACKING IN
WALL)
1 EA
RAIN DRIP
142A +4" OVER DOOR WIDTH
1 SET
SEALS
328A (HEAD & JAMBS)
1 EA
DOOR SWEEP
39A - LENGTH AS REQ
1 EA
THRESHOLD
65A-E MS/LA - LENGTH AS REQ

Hardware Group No. 706 – 800 – NOT USED
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Hardware Group No. 801
For use on mark/door #(s):
107
108
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
1 EA
CONT. HINGE
112HD/224HD - TYPE AS REQ
DOOR PULL, 1" ROUND
8103EZHD 10" O
1 EA
1 EA
PUSH PLATE
8200 4" X 16"
1 EA
SURFACE CLOSER
4011 OR P4111 TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
KICK PLATE
8400 10" X 2" LDW B4E
WALL STOP
WS406/407CCV (VERIFY BACKING IN
1 EA
WALL)
1 EA
SEAL BY DOOR MFG

Finish
628
630
630
689

Mfr
IVE
IVE
IVE
LCN

630
630

IVE
IVE

Finish
628
626
626

Mfr
IVE
VON
SCE

626

YAL

689

LCN

AL
AL
AL

ZER
ZER
ZER

Hardware Group No. 802 – E704 – NOT USED

Hardware Group No. E705A
For use on mark/door #(s):
100A
Provide each SGL door(s) with the following:
Qty
Description
Catalog Number
1 EA
CONT. HINGE
112HD/224HD - TYPE AS REQ
PANIC HARDWARE
99-EO-SNB - LENGTH AS REQ
1 EA
ELEC EXIT DEVICE
1 EA
CO-200-993R-70-PR-RHO-BD
TRIM
1 EA
CYLINDER
CYLINDER TYPE AS REQ - CONST
KEYED
1 EA
SURFACE CLOSER
4111 AVB SCUSH TBRST - MOUNT TO
SUIT CONDITIONS
1 EA
RAIN DRIP
142A +4" OVER DOOR WIDTH
1 EA
DOOR SWEEP
39A - LENGTH AS REQ
1 EA
THRESHOLD
65A-E MS/LA - LENGTH AS REQ
1 EA
SEAL BY DOOR MFG
Miscellaneous Items
Qty
1
100
1
1

EA
EA
EA
EA

Description
HANDHELD DEVICE
CREDENTIAL
SOFTWARE
INST. & TRAINING

Catalog Number
HHD KIT
PF1
SXPR-SFT-1
SCH-EXP-INST

Finish
BLK

Mfr
SCE
SCE
SCE
SCE

Handing
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Door/Hardware Index
Mark #
100A
100B
101
102
103
104
105
106
107
108
109
110A
110B
111A
111B
111C
112
113A
113B
113C
113D
113E
113F
113G
113H
113I
113J
113K
113L

HWSet #
E705A
501
705EO
103
103
205
201C
701LD
801
801
503
501S
503
010
705
501S
224
705
705
705
010
010
010
010
010
010
010
010
By Mfg

Remarks

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Divisions 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Glass and glazing for hollow metal work and aluminum storefront.
1.
1.03

Interior glass tempered, clear glass.

RELATED WORK

A. Section 07 92 00 – Caulking and Sealant.
B. Section 08 14 00 – Wood Doors.
C. Section 08 16 00 – Fiberglass Reinforced Plastic (FRP) Doors and Frames.
D. Section 08 41 00 – Aluminum Entrances and Storefront.
E. Section 10 28 00 – Toilet and Shower Accessories.
1.04

REFERENCES

A. ASTM C804 – Use of solvent – release type sealants.
B. ASTM C864 – Dense elastomeric compression seal gaskets, setting blocks and spaces.
C. ASTM C920 – Elastomeric joint sealants.
D. ASTM C1036 – Standard Specification for Flat Glass
E. ASTM C1048 – Standard Specification for Heat-Treated Flat Glass
F. ASTM E84 – Surface burning characteristics of building materials.
G. ASTM E283 – Test method for rate of air leakage through exterior windows, curtain walls, and doors.
H. ASTM E 773 – Standard Test Method for Accelerated Weathering of Sealed Insulating Glass Units.
I.

ASTM E 774 – Standard Specification for Classification of the Durability of Sealed Insulating Glass
Units.

J.

GANA – Glass Association of North America Glazing Manual

K. GANA – Glass Association of North America Laminated Glazing Reference Manual
L. IGCC – Insulating Glass Certification Council
1.05

QUALITY ASSURANCE

A. Perform glazed work in accordance with written recommendations of the glass manufacturer or glass
fabricator and the Glass Association of North America (GANA) Glazing Manual.
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B. Installer Qualifications: Company specializing in performing the work of this section with minimum 5
years documented experience.
C. Identification: Each unit of tempered glass shall be permanently identified by the manufacturer. The
identification shall be etched or ceramic fired on the glass and be visible when the unit is glazed.
1.06

SUBMITTALS

A. Submit product data under General Conditions.
B. Product Data:
1.

Glass: Structural, physical and environmental characteristics, size limitations, special handling
or installation requirements.

2.

Glazing Compound:
Provide chemical, functional, and environmental characteristics,
limitations, special application requirements.

C. Samples:
1.

Glazing: Submit one sample 12 x 12 inches (300 x 300 mm) in size of each type of glazing,
illustrating tinting, and finish of glazing materials. Label each sample indicating kind, quality
and manufacturer.

D. Assurance/Control Submittals:

1.07

1.

Certificates: Manufacturer’s certificate that products meet or exceed specified requirement.
Insulating glass units shall be rated as meeting class CBA as certified by IGCC (Insulating
Glass Certification Council).

2.

Qualification Documentation: Submit documentation of experience indicating compliance with
specified qualification requirements.

DELIVERY, STORAGE, AND PROTECTION

A. Deliver, store and protect products to site under provisions of General Conditions.
1.08

WARRANTY

A. Standard warranty in accordance with the General Conditions.
B. Special Warranty:
1.

Include coverage for cracking, breakage, and replacement of same.
a.
Warranty Period: 1 year.

PART 2 – PRODUCTS
2.01

ACCEPTABLE GLASS MANUFACTURERS

A. Products specified are manufactured and fabricated by AGC. They are listed as a standard of quality.
B. Products of PPG Industries, Pilkington, Visteon, AFG Industries, Inc and Guardian Industries
conforming to specification requirements are acceptable.
C. Substitutions: Under provisions of General Conditions.

497

JOB NO. 14102

2.02

Section 08 80 00
GLASS AND GLAZING
Page 3 of 4

GLASS MATERIALS

A. Type I – Insulated double pane, interior pane of clear tempered glass; exterior pane of low-E tempered
glass.
1.

Exterior Lite:
look

¼” Clear Energy Select 31Low-E (Coating on #2 Surface) Clear with neutral

2.

Air Space:

½” Air – Clear anodized Aluminum spacer.

3.

Interior Lite:

¼” Clear

4.

Total thickness = 1”.

5.

Performance Characteristics - Performance data calculated using Lawrence Berkeley
Laboratory Window5.2 software:
Visible Light Transmittance:
62%
ASHRAE U-Value Winter:
.29
Solar Heat Gain Coefficient:
.31
Shading Coefficient:
.36

B. Provide 1” tinted tempered glass at exterior doors to match adjacent storefront insulated glazing.
Coordinate with Aluminum frame manufacture to assure proper setting in door.
C. Provide tempered safety glass as indicated on drawings and where required by code.

D. Provide fire rated glass as indicated on drawings.
E. Obscure glass not applicable for this project unless otherwise noted.
F. Spandrel glazing: glass not applicable for this project
2.03

GLAZING COMPOUNDS

A. Glazing Compounds: Glass: An elastic compound for glazing metal. Color to match frame finish.
B. Setting Blocks and Spacer Shims: Fabricate blocks and shims from neoprene shaped to the required
size and thickness. The hardness for setting block and shim material shall be as recommended by the
glass manufacturer.
PART 3 – EXECUTION
3.01

VERIFICATION OF CONDITIONS

A. Verify that field measurements, surfaces, substrates and conditions are as required, and ready to
receive work.
1.

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

2.

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

B. By beginning work, contractor accepts conditions and assumes responsibility for correcting unsuitable
conditions encountered at no additional cost.

498

JOB NO. 14102

3.02

Section 08 80 00
GLASS AND GLAZING
Page 4 of 4

GLAZING

A. Glazing shall be in accordance with the procedures recommended in the Glazing Manual of the Glass
Association of North America (GANA), the glass manufacturer or glass fabricator.
B. Markings, banners and posters shall not be applied directly to glass surfaces.
3.03

CLEANING

A. At completion of work, all glass shall be free from cracks, chips, scratches and other defects.
Defective glass shall be removed and replaced with new undamaged glass.
B. Glass and surrounds shall be thoroughly cleaned and maintained clean.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work in this section.

1.02

WORK INCLUDED

A.

Design and installation of metal framing required for interior gypsum board, and non-load-bearing
walls

B.

Gypsum board.

C.

Abuse resistant gyp board.

D.

Accessories.

1.03

RELATED WORK

A.

Section 04 22 00 – Concrete Masonry Units

B.

Section 05 40 00 – Cold Form Metal Framing

C.

Section 06 10 00 – Rough Carpentry

D.

Section 07 21 00 – Insulation

E.

Section 07 62 00 – Metal Flashing and Trim

F.

Section 07 84 00 – Firestopping

G.

Section 07 92 00 – Caulking and Sealant

H.

Section 08 31 00 – Access Doors

I.

Section 09 90 00 – Painting

1.04
A.

REFERENCES
American Society for Testing and Materials (ASTM):
1. ASTM C36 – Standard Specification for Gypsum Wallboard.
2. ASTM C79 – Standard Specification for Gypsum Sheathing Board.
3. ASTM C 475 – Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board.
4. ASTM A 525 – Specification for General Requirements for Steel Sheet, Zinc-Coated
(Galvanized) by the Hot-Dip Process.
5. ASTM C630 – Standard Specification for Water-Resistant Gypsum Board Backing.
6. ASTM C840 – Standard Specification for Application and Finishing Gypsum Wallboard.
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7. ASTM C 645 – Specification for Non-Load (Axial) Bearing Steel Studs, Runners (Track),
and Rigid Furring Channels for Screw Application of Gypsum Board.
8. ASTM C 1002 – Specification for Steel Drill Screws for the Application of Gypsum Board,
or
9. ASTM D 4060, ASTM D 5420 and ASTM E 695, all for abuse resistant test.
1.05

SUBMITTALS

A.

Conform to the requirements of the General Conditions.

B.

Shop Drawings:

C.

D.

a.

Indicate prefabricated work, component details, framing layout, framed openings,
anchorage to structure, type and location of fasteners, and accessories or items
required of other related work.

b.

Indicated methods of securing studs and framing to tracks, splicing, suspension, and for
blocking and reinforcement to framing connections.

Assurance/Control Submittals:
a.

Certificates: Manufacturer’s certificate that Products meet or exceed specified
requirements.

b.

Qualification Documentation:
Submit documentation of experience indicating
compliance with specified qualification requirements.

Samples:
a.

E.

1.06
A.

Submit two samples of gypsum board finish 2’-0” square illustrating finish color and
texture. Resubmit sample as required by the Architect to establish standard of quality.

System Description:
a.

Design system in accordance with referenced standards to accommodate construction
tolerances, deflection of building structural members, and clearance at openings.

b.

Maximum allowable deflection L/360.

c.

System where noted on drawings shall be abuse resistant.

QUALITY ASSURANCE
Qualifications:
1. Manufacturer: Company specializing in manufacturing Products specified with minimum 5
years documented experience.
2. Installer: Company specializing in performing the Work of this Section with minimum 5
years documented experience.

B.

Performance:
1. Perform gypsum board installation in accordance with ASTM C840.
2. Perform metal stud framing in accordance with ASTM C754
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DELIVERY, STORAGE AND HANDLING

A.

General Conditions – Product Requirements: Transport, handle, store, and protect Products.

B.

Protect metal framing from corrosion, deformation, and other damage during delivery, storage, and
handling.

C.

Store and protect materials with weatherproof covering, and ventilate to avoid condensation.

D.

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

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A.

Georgia Pacific

B.

National Gypsum Company

C.

Substitutions: Under provisions of General Conditions.

2.02
A.

MATERIALS
Gypsum Wallboard Materials:
1. All areas to receive ceramic or porcelain tile: ASTM C1178, Type X; moisture resistant
with mold and mildew inhibitors; (MR) 5/8-inch-thick; 48 inches wide; maximum
permissible length; ends square cut; tapered edges equal to Georgia Pacific, DensShield
Tile Backer or National Gypsum eXP Tile Backer.
2. All gypsum wallboard (walls and ceilings) in Clerestory in the Work Bays, Riser, and
Janitor to be Type X, 5/8” thick, 48” wide Georgia Pacific DensArmor Plus Interior Panels
or National Gypsum, eXP Interior Extreme.
3. Abuse resistant (where indicated on drawings) equal to “Georgia Pacific” toughrock, 5/8”
T.X. gypsum. Provide at Parts Storage and as indicated on drawings.
4. All other areas: ASTM C1396, Type X; Fire resistant; 5/8-inch-thick; 48 inches wide;
maximum permissible length; ends square cut; tapered edges.

B.

Exterior Sheathing: ASTM C1177, 5/8” sheathing 4’x8’
Georgia Pacific DensGlass Gold Plor
National Gypsum eXP except (when parapets are used) at backside of parapets where roofing
products are adhered which should be USG Secure Rock or Gypsum Fiber Board sheathing equal to
Fiber Base HD Excel, or 5/8” fire treated plywood sheathing. Include mfr recommended tape for all
joints and penetrations,

C.

Fasteners:
1. Fasteners, Wallboard: 1” and 1-5/8 inches USG Brand HI-LO Type S Bugle Head Screws.
2. Fasteners, Stud to Runners: ASTM C1002, Self-Drilling, Self-Taping, 3/8 inch USG Brand
Type S Pan Head Screws.
3. Fasteners, Stud to Door Frame: 3/8 inch USG Brand Type S-12 Pan Head Screws.
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4. Fasteners, Accessories: 9/16 inch rosin-coated staples.
5. Track or Runners to Structural Steel: Power driven anchors.
D.

Accessories:
1. Corner Beads: USG Dur-A-Bead Corner Reinforcement No. 103.
2. Casing Beads: USG Metal Trim 200B.
3. Control Joint: USG 093.
4. Expansion Joint Walls: “Gold Bond” E-Z Strip Vinyl Expansion Joint.
5. Bullnose Beads: Trim Tex ¾” outside Bullnose Corner Bead

E.

Carrying Channels: Channels shall be 1-1/2 inch cold rolled channels weighing not less than 475
pounds per 1000 lineal feet. Channels shall be given a coat of rust inhibitive paint.

F.

Hangers: Hangers for suspended work shall be 8-gauge galvanized wire.

G.

Ties: Tie wire for furring channels to carrying channels shall be 18-gauge, annealed wire or drywall
furring channel clips.

H.

Finishes:
1. Galvanizing: ASTM A525, coating class G-90.
2. Primer: FS TT-P-645, touch-up for galvanized surfaces.

PART 3 – EXECUTION
3.01

ERECTION – GENERAL

A.

Verification of Conditions:
1. Verify that field measurements, surfaces, substrates and conditions are as required, and
ready to receive Work.
a. Verify that building framing components are ready to receive Work and that the
building is dried in and will not get wet..
b. Verify that rough-in utilities are in-place and located where required.
2. Report in writing to Architect conditions that will adversely affect satisfactory execution of
the Work of this Section. Do not proceed with Work until unsatisfactory conditions have
corrected.
3. By beginning Work, Contractor accepts conditions and assumes responsibility for
correcting unsuitable conditions encountered at no additional cost.

B.

Standards: Unless modified or exceeded by the requirements of this Specification, conform to
framing system manufacturer's recommendations and then to the following specification:
1. GA-216: Recommended specifications for the application and finishing of gypsum board.
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2. Fire Rated Assemblies: Assemblies of materials for fire-rated installation shall meet or
exceed the required rating as per drawings.
C.

Recesses: Where recesses are required for the installation of work under other sections, the fire
rating and sound rating integrity of the partitions shall be maintained within the recess by continuing
all required surface layers of gypsum wall board into all faces of the recess.

D.

Coordination: Coordinate installation of frames, anchors, blocking, electrical and mechanical work
which is to be placed in or behind framing. Allow such items to be installed after framing is complete.
Refer to partition types on drawing for sound control batts.

E.

Wallboard screws shall be applied within an electric screw gun. Screws shall be driven not less than
3/8 inch from ends or edge of wallboard to provide uniform dimple not over 1/32 inch deep.

3.02

ERECTION OF PARTITION SYSTEMS

A.

Runners shall be aligned accurately and securely anchored at 24 inches o.c. to concrete with power
driven anchors to suspended ceilings with toggle or molly bolts to structural steel with power drive
anchors.

B.

Studs shall be placed not to exceed 24 inches o.c. into runners except where indicated on the
drawings otherwise and shall be secured to runners with screws, two at top and two at bottom.

C.

Fabricate corners using a minimum of three studs.

D.

Double stud at wall openings, door and window jambs, not more than 2 inches from each side of
openings.

E.

Brace stud framing system rigid.

F.

Coordinate erection of studs with requirements of door frames, window frames. Install supports and
attachments.

G.

Coordinate installation of wood bucks, anchors, and wood blocking with electrical and mechanical
work to be placed within or behind stud framing.

H.

Blocking: Secure wood blocking to studs. Install blocking for support of MEP items, toilets partitions,
wall cabinets, toilet accessories, and hardware.

I.

Refer to drawings for indication of partitions extending to finished ceiling only and for partitions
extending through the ceiling to the structure above. .

J.

All partitions not scheduled to extend to structure above shall be braced at a maximum of 4 feet o.c.
with diagonal bracing extending to structure above at alternate sides of the partition. Where
firestopping is required, provide double top runners as indicated.

K.

Chase wall studs shall be a double row of studs positioned vertically in the runners so studs are
opposite each other in pairs Studs shall be spaced at maximum 16 inches o.c. Cross bracing
between rows of studs shall be made of wallboard, 12 inches by chase width, screw-attached to the
end stud webs at quarter points in the partition height, with one-inch screws spaced 8 inches o.c. in
each stud web

L.

Metal door, window and borrowed light frame: Minimum double 20-gauge studs shall be located
within 2 inches of all jambs and shall run full height from floor to roof deck above and shall be
anchored to the jamb and head anchor clips of each frame by bolt or screw attachment. Over
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frames, a cut-to-length section of runner shall be installed with the flanges slit and web bent to allow
flanges to overlap adjacent vertical studs and shall be securely screw-attached to adjacent studs. A
cut-to-length stud extending from doorframe header to ceiling runner shall be positioned at vertical
joints over doorframe.
3.03

GYPSUM BOARD INSTALLATION

A.

Single-layer wallboard shall be applied face out with long dimension vertical full height. All abutting
ends and edges shall occur over stud flanges. Joints on opposite sides of a partition shall occur on
different studs. Screws shall be spaced 12 inches o.c. in the field of the board and 8 inches o.c.
staggered along the vertical abutting edges.

B.

Double-layer wallboard shall be applied with the long dimension vertical full height and with vertical
joints on opposite sides of the partition staggered. The base layer shall be attached with one-inch
screws spaced 12 inches o.c. in the field and 8 inches o.c. along vertical joints of the board. The
face layer shall be applied with vertical joints offset 16 inches from the base-layer joints and
staggered on opposite sides of the partition. Face layer shall be attached with 1-5/8 inch screws
spaced 12 inches o.c. in the field of the board and 8 inches o.c. staggered along vertical joints on the
board.

C.

Wallboard shall be cut to fit neatly around all outlets and switch boxes.

D.

Tape, fill and sand exposed joints, edges, and corners to produce smooth surface ready to receive
finishes.

E.

Provisions for heavy fixture anchorage and anchorage of surface-mounted items shall be as
indicated on the drawings and as specified.

F.

All gypsum board that get wet shall be immediately replaced as directed by the Owner/Architect.

G.

Erect exterior gypsum sheathing horizontally with edges butted tight and ends occurring over firm
bearing.

H.

Treat cut edges, holes and end butts in exterior gypsum sheathing with sealant and tape all joints
with system recommended by sheathing manufacture.

3.04

ERECTION OF SUSPENDED CEILING SYSTEM AND ATTACHED CEILING SYSTEM

A.

Install in accordance with ASTM C754 and GA-216.

B.

For suspended ceilings, erect 1-1/2 inches carrying channels 4'-0" o.c. Carrying channels shall not
be let into nor come in contact with abutting partitions. The carrying channels shall be located within
6 inches of the paralleling walls to support the ends of the cross furring. The ends of the carrying
channels at walls shall be supported by hangers located not more than 6 inches from each end.
Hanger shall be spaced at 4'-0" o.c. each way and anchored to the structure above.

C.

When carrying channels are spliced, the ends shall be overlapped not less than 12 inches with
flanges of channels interlocked and securely tied near each end of the splice with double loops of
No. 18-gauge wire.

D.

Erect furring channels at 16 inches o.c. and securely saddle tie to carrying channel with two strands
of 18-gauge ties or drywall furring channel clips in accordance with manufacturer's direction.

E.

Attach furring channels at 16 inches o.c. to structural steel members in accordance with the
manufacturer’s recommendations.

F.

When furring members are spliced, the ends shall be overlapped not less than 8 inches with flanges
of channels interlocked and securely tied with double loops of No. 18-gauge wire.
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G.

Single Layer Application: Wallboard shall be applied with the long dimension at right angles to the
furring channels for sub-ceilings. All other ceilings shall have wallboard applied in the longest
practical length with long dimension at right angles to the furring channels. End joints shall be
centered over furring channels, neatly fitted and staggered. Wallboard shall be properly supported
around all cutouts and openings in ceilings. One inch screw fasteners shall be spaced a maximum of
12 inches o.c. in the field of the board and along abutting ends or edges.

H.

Wallboard shall be cut to fit neatly around all outlet boxes.

3.05
A.

ERECTION OF WALL FURRING
Hat-Shaped Wall Furring:
1. Furring channels shall be attached to masonry or concrete surfaces, either vertically or
horizontally at 24 inches o.c. with hammerset or power activated stud fasteners, or
concrete stub nails spaced 24 inches o.c. through alternate wing flanges of the furring
channel.
2. Wallboard shall be applied with the long dimension at right angles to furring channels. All
abutting end or edge joints shall occur over the web surface of furring channel and shall
be fitted neatly and accurately. End joints shall be staggered. Wallboard shall be fastened
with one inch screws, spaced 12 inches o.c. along each furring channel.
3. Wallboard shall be cut to fit neatly around wall outlets and switch boxes.

3.06

ACCESSORIES

A.

Where gypsum board finishes against a dissimilar material, gypsum board shall be finished into a
casing bead. Casing bead shall be installed over face-layer of gypsum board attached with fasteners
spaced 12 inches o.c. and shall be in single lengths unless application length exceeds standard
stock lengths.

B.

All vertical or horizontal external corners of gypsum board shall have corner beads. Corner beads
shall be attached with fasteners spaced 12 inches o.c. on both sides and shall be in single lengths
unless corner length exceeds standard stock lengths.

C.

Provide a vertical control joint at each side of column furr cut and one control joint each side of
column in gypsum board where no furr-out is required. Provide a control joint in corners where
interior wall meets the exterior wall and at corners of exterior walls. Place vertical control joints at
each window and door jamb (juncture of jamb at sill and head) and extend full height of gypsum
board wall. Provide additional control joints as indicated on drawings, or if not indicated, a maximum
of 20’ on center on straight run walls and ceilings. Stop control joint at base to allow for a smooth
continuous flush base without projections at each joint

D.

Provide a ¾” bullnose corner bead at all vertical outside drywall corners. Completely fill void space
behind bead with joint compound. Tape and bed into adjacent wall for smooth transition.

3.07

CLEANING
At the completion of installation, all rubbish shall be removed from the buildings, leaving floors broom
clean. Excess material, scaffolding, tools and other equipment shall be removed from the building
and job site.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work in this section.

1.02

WORK INCLUDED

A. Ceramic floor tile floors installed using thinset method, with cementitious grouted joints.
B. Ceramic tile walls and base installed using thinset methods, with cementitious grouted joints.
C. Thresholds – See Finish Schedule for type and color.
1.03

RELATED WORK
Section 07 92 00 – Caulking and Sealant: Expansion joint materials and sealant.
Section 09 34 00 – Waterproofing Membrane Ceramic Tiling

1.04

REFERENCES

A. ANSI A108.4 – Ceramic Tile Installed with Water-Resistant Organic Adhesives.
B. ANSI A108.5 – Ceramic tile Installed with Dry-set Portland Cement Mortar.
C. ANSI A118.4 – Latex-Portland Cement Mortar.
D. ANSI A136.1 – Organic Adhesives for Installation of Ceramic Tile.
E. TCA 137.1 – Recommended Standard Specifications for Ceramic Tile.
F. TCA – Tile Council of America, Inc., 1999 Handbook for Ceramic Tile Installation.
1.05

QUALITY ASSURANCE

A. Conform to ANSI – American National Standard Specifications for the Installation of Ceramic Tile.
B. Conform to ANSI – Recommended Standard Specifications for Ceramic Tile - TCA 137.1.
1.06

SUBMITTALS

A. Submit product data, specifications, and instruction for using adhesives and grouts.
B. Submit samples of colors proposed for use.
C. Submit manufacturer's certification that tile materials supplied conform to TCA 137.1
1.07

DELIVERY, STORAGE, AND HANDLING

A. Deliver products to job site in manufacturer's unopened containers with grade seals unbroken and
labels intact.
B. Keep tile cartons dry.
C. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.
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PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Product manufactures are as indicated on Drawing schedules and are listed as a standard of quality.
B. Substitutions: Under provisions of Section 01 60 00 – Product Requirements.
2.02

CERAMIC and PORCELAIN TILE

A. Wall Tile: sizes and types as indicated on finish schedule.
B. Floor Tile: sizes and types as indicated on finish schedule
C. Trim:
a. Furnish type, size, and color to match tile as selected in the Finish Legend.
b. Observe following requirements unless otherwise indicated on finish schedule:

2.03

1.

Base: As indicated on Drawings.

2.

In-Corners: Square.

3.

Out-Corners and exposed edges: Bullnose or Schluter trim as scheduled.

4.

Curbs: Bullnose and cover.

SETTING MATERIALS

A. Latex-Portland Cement Mortar: ANSI A118.4
B. Organic Adhesive ANSI A136.1, Type 1.
C. Bond coat: Dry set mortar or latex-portland cement mortar on a cured bed.
1.

Cured Bed:
a. Dry-Set Mortar: ANSI A118.1
b. Latex-Portland Cement Mortar: ANSI A118.4

2.04

GROUT MATERIALS

A. Type of Grout:
1.
2.05

Laticrete Spectralock Pro epoxy grout – color as scheduled or selected by architect from
manufacture’s standards

MORTAR MIX
Proportion all mixes in accordance with ANSI Standard specifications.
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PART 3 – EXECUTION
3.01

INSTALLATION

A. Floor Tile: The installation of floor tile scheduled thinset method, shall be installed using LatexPortland Cement Mortar, Method F113-92, Handbook for ceramic Tile Installation, in accordance
with applicable requirements of ANSI standard A108.5.
B. Wall Tile and Base: The installation of wall tile scheduled thinset, and installed over gypsum board
or water-resistant gypsum board, shall be installed using Organic Adhesive, Method W243-92,
Handbook for Ceramic tile Installation in accordance with applicable requirements of ANSI
Standards ANSI A108.4.
C. Cut and fit tile tight to protrusions and perpendicular interruptions. Form corners and bases neatly.
D. Form internal angles square and external angles bullnosed.
E. Work tile joints uniform in width, subject to variance in tolerance allowed in tile size. Joints shall be
watertight, without voids, cracks, excess mortar or grout.
F. Sound tile after setting. Replace hollow sounding units.
G. The internal vertical corner joints of all wall tile shall be filled with a sealant as specified under
Section 07 92 00 – Caulking and Sealant.
H. All joints between doorframes and tile shall be filled with a sealant as specified under Section 07 92
00 – Caulking and Sealant.
I.

Keep expansion joints and sealant joints free of mortar or grout.

J.

Allow tile to set for minimum 48 hours prior to grouting.

K. Where tile flooring joins other flooring, if the finished surfaces are not flush, install transition as
indicated on the drawings and the finish schedule.
L. Seal grout and tile as recommended by manufacturer.
absorbed.
3.02

Minimum 3 coats until water is not

CLEANING
Upon completion of setting and grouting, sponge and wash tile thoroughly. Finally polish with clean
dry cloths. Acid shall not be used to clean tile.

3.03

PROTECTION
Prohibit traffic from floor finish and activities near wall finish for a minimum of 48 hours after
installation.
END OF SECTION
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PART 1 – GENERAL

1.01

REFERENCES
A. ANSI A108.13 Installation of Load Bearing, Bonded, Waterproof Membranes for Thin-Set
Ceramic Tile and Dimension Stone.
B. ANSI A118.10 Load Bearing, Bonded, Waterproof Membranes for Thin-Set Ceramic Tile and
Dimension Stone.
C. ASTM C-627 – Evaluating Ceramic Floor Tile Installation Systems Using the Robinson-Type
Floor Tester.

1.02

QUALITY ASSURANCE
A. Use qualified workers thoroughly skilled and experienced in current ANSI A 108 standards and
Tile Council of America (TCA) recommendations.

1.03

SUBMITTALS
A. Product Data: Submit manufacturer’s technical information and installation instructions for
materials required.

1.04

PROJECT CONDITIONS
A. Comply with bonding agent manufacturer’s recommended procedures for hot or cold
weather.

PART 2 – PRODUCTS
2.1

MEMBRANE
2.1. 1.
WATERPROOF MEMBRANE:
NobleSeal TS composite sheet membrane
manufactured by Noble Company of non-plasticized Chlorinated Polyethylene (CPE), nominal
thickness of 30 mils, flexible synthetic elastomer with fabric laminated on both sides. Conforms
to Thin-Bed waterproof membrane standard ANSI A118.10. Meets Heavy Duty Service
requirements per ASTM C-627.
2.2. 1. WATERPROOF MEMBRANE FOR ALL INTERIOR VERTICAL TILE SURFACES: Wall
Seal composite sheet membrane manufactured by Noble Complany of Polyvinyl Chloride
(PVC), nominal thickness 0.025 inches (0.6mm) with fabric laminated on both surfaces.
Conforms to Thin-Bed waterproof membrane standard ANSI A118.10.
Water vapor
transmission rate .22 perms per ASTM E96 procedure A and .42 perms per ASTM E-96
procedure E.

PART 3 – EXECUTION
3.1

INSPECTION
3.1.1. Examine substrates to verify they are ready to receive tile and membrane with no
deficiency that could result in a potentially defective installation. Prepared substrates to be in
accordance with ANSI A108, A3.1 and Tile Council of America (TCA) recommendations.
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INSTALLATION
3.2.1.
Install membrane and tile per ANSI A108.13, ANSI requirements for thin-set
methods and manufacturer’s printed instructions.
3.2.2.
Install membrane with products or methods approved in writing by manufacturer
when joining, sealing, or fastening or adhering sheet membrane.

3.3

FIELD QUALITY CONTROL WATER TEST
3.3.1.
Upon completion of work, plug drain or dam areas and fill with water. After 24
hours inspect for leakage. Make necessary adjustments to stop leakage and re-test until
watertight.

3.4

PROTECTION
3.4.1.
sunlight.

Protect membrane from pedestrian or vehicular traffic and prolonged exposure to

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Suspended metal grid system complete with wall trim and accessories.
B. Lay-in acoustical ceiling panels.
1.03

RELATED WORK

A. Division 15: Air diffusers within ceiling system.
B. Division 16: Lighting fixtures within ceiling system.
1.04

REFERENCES

A. American Society for Testing and Materials (ASTM):

1.05

1.

ASTM C 635 – Specification for Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings.

2.

ASTM C 636 – Practice for Installation of Metal Ceiling Suspension Systems for Acoustical
Tile and Lay-in Panels.

3.

ASTM 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.

4.

ASTM E 84 Test Method for Surface Burning Characteristics of Building Materials.

5.

ASTM E 1264 Classification for Acoustical Ceiling Products.

6.

ASTM E 1477 Standard Test Method for Luminous Reflectance Factor of Acoustical
Materials.

SUBMITTALS

A. Submittals as per Section 01 33 00 – Submittals.
B. Submit product data.
C. Submit one sample of each lay-in panel proposed to be used, approximately 12 inch square.
D. Provide 1 extra unopened box of acoustical panels for each type, pattern and color.
1.06

STORAGE AND HANDLING

A. Handle and store all ceiling materials on site and deliver to owner as same.
PART 2 – PRODUCTS
2.01

SUSPENSION SYSTEMS

A. Acceptable Manufacturers:
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1.

Products specified are manufactured by Armstrong World Industries, Inc. and are listed as a
standard of quality.

2.

Products of Chicago Metallic Corporation, Donn Corporation, and USG Interiors, conforming
to specification requirements are acceptable.

3.

Substitutions: Under provisions of Section 01 60 00 – Product Requirements.

B. Material Description:

2.02

1.

Members shall be designed to support all imposed loads on the ceiling assembly, including
lights, diffusers, insulation, etc. without deflecting more than 1/360 of a 4 foot span, midpoint reading.

2.

Grid system shall be 9/16” exposed tee system, grid color white.

HANGER WIRE
Hanger wire shall be soft annealed galvanized No. 12 gage wire per ASTM A641.

2.03

ACOUSTICAL PANELS

A. Acceptable Manufacturers:
1.

Products specified are manufactured by Armstrong World Industries, Inc and are listed as a
standard of quality.

2.

Products of Celotex and USG conforming to specification requirements are acceptable.

3.

Substitutions: Under provisions of Section 01 60 00 – Product Requirements.

B. Acoustical Ceiling Panel
1.

2 x 2 Acoustical Units: Cirrus medium texture; wet formed mineral fiber; factory-applied vinyl
latex paint; Beveled Tegular edge; 87 percent light reflectance; 0.50 NRC range; 30 - 34
STC range; 0-25 flame spread; Armstrong 9/16" grid system. See drawings for applicable
size.

PART 3 – EXECUTION
3.01

ACOUSTICAL LAY-IN AND SUSPENSION CEILING INSTALLATION:

A. Install acoustical ceiling systems in accordance with ASTM C636 and manufacturer’s printed
instructions to produce finished ceiling true to lines and levels and free from warped, soiled, or
damaged grid or lay-in panels.
B. Install ceiling systems in a manner capable of supporting all superimposed loads, with maximum
permissible deflection of 1/360 of span and maximum surface deviation of 1/8 inch in 10 ft.
C. Install after all major above-ceiling work is complete. Coordinate the location of hangers with other
work.
D. Suspension system shall be installed by direct suspension from the structure by hanger wires at not
more than 4 feet intervals. Provide additional hanger wires to support fixture loads by supplementary
hangers located within 6 inches of each corner. Hanger wires shall be plumb and straight.
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E. Hang independently of walls, columns, ducts, pipes, and conduit. Where carrying members are
spliced, avoid visible displacement of the longitudinal axis or face plane of adjacent members.
F. Where pattern is not indicated on drawings, center ceiling systems on room axis leaving equal
border pieces.
G. Install edge moldings at intersection of ceiling and vertical surfaces, using maximum lengths,
straight, true to line and level. Miter corners.
H. Fit acoustic lay-in panels in place, free from damaged edges or other defects detrimental to
appearance and function. Fit border units neatly against abutting surfaces.
I.

Install lay-in panels level, in uniform plane and free from twist, warp, and dents.

J.

Contractor to take appropriate action to prevent any damage to tiles with the use of cotton fiber
gloves during installation.

3.02

ADJUSTMENTS
Adjust any sags or twists which develop in the ceiling system and replace any part which is damaged
or faulty.

3.03

CLEANING
Upon completion of work, replace any soiled or damaged material.

3.04

PROTECTION
Protect all finish surfaces from damage during construction.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specifications sections, apply to work of this section.

1.02

WORK INCLUDED

A. Rubber base.
B. Cleaning of all surfaces and areas of work.
1.03

REFERENCES
FS SS-W-40 - Wall Base: Rubber and vinyl plastic.

1.04

SUBMITTALS

A. Submittals shall be made in accordance with Section 01 33 00 – Submittals.
B. Submit product data and samples.
1.05

ENVIRONMENTAL REQUIREMENTS
Maintain minimum 70 degrees F air temperature at installation area for three days prior to, during
and for 24 hours after installation.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are manufactured by Johnsonite and are listed as a standard of quality.
B. Products of Roppe, Allstate, and Pirelli conforming to specification requirements are acceptable.
C. Substitutions: Under provisions of Section 01 60 00 – Product Requirements.
2.02

MATERIALS

A. Contoured Resilient Base: 4" high, 1/8” thick “Perceptions”, as manufactured by Johnsonite.
B. Adhesive: Waterproof, of brand and grade recommended by the manufacturer of tile, base, stair
treads and risers.
C. Color: As scheduled or selected from manufacturer’s standard colors.
PART 3 – EXECUTION
3.01

INSTALLATION

A. Products under this section shall be installed in strict accordance with manufacturer's printed
instructions.
B. Base shall be installed in full lengths to the extent possible. All cuts shall be made neat and square.
Pre-molded units shall be installed at all external corners. Internal corners of base shall be coped.
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C. Upon completion of the work, the entire surface of work under this section shall be cleaned; all
adhesive removed from other surfaces.
D. Replace damaged materials.
END OF SECTION
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PART 1 – GENERAL
1.01

SUMMARY
A filled two-component, 100% solids epoxy that consists of epoxy resin and colored quartz
aggregate or flake chips seal coated with a thick coat, 100% aliphatic urethane for an attractive, slipresistant surface on interior concrete floors. Complies with L.A. Rule 66 and VOC/VOS Rules and
Regulations.

1.02
A.

1.03

PERFORMANCE REQUIREMENTS
See manufacturer’s technical data bulletin for specific material, cured coatings and a complete
list of chemical resistant properties.
SUBMITTALS

A.

Product Data: Submit manufacturer’s product data, including physical properties, chemical
resistance, surface preparation and application instructions. Include full range of color samples.

B.

Submit list of five projects similar in nature, which have been installed by applicator during the
last five years, identified with project name, location, name of owner’s representative, their
phone number and date.

C.

Submit manufacturer’s and applicator’s warranty.

1.04
A.

QUALITY ASSURANCE
Applicator Qualifications:
1.
2.

Applicator shall have minimum five years experience applying special coating
materials on similar type projects including Animal Shelters.
Applicator shall be one of the applicators listed or be pre qualified by the Architect
based on recent experience:
TW Hicks
Tim Hicks tim@twhicksinc.com
(866) 841-3484
Industrial Flooring Services
Sharon Marlow – 214-349-7891
Mitchell Contracting
Greg Martin - 281-450-3575
Quality Service & Supply, Inc.
Jerry Johnson - 806.373.6801
Rudd-Palmer
Victor Aranda - 806-374-8581
Alpha Painting and Decorating, Inc.
Richard Sells - 512-255-4435
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3.

4.

Applicator shall employ skilled mechanics to ensure highest quality
workmanship. Materials to be applied by craftsman experienced in use of
specified products.
Submit documentation of following minimum applicator qualifications:
a.
Minimum five years commercial experience applying specified coatings.
b.
Minimum five successful projects of similar scope and complexity.
c.
List of Animal Shelter references for using specified materials.

B.

Pre-application Conference: Prior to making field samples and placing order for materials, the
installer shall schedule a meeting with the Architect, Owner, General Contractor and
manufacturer's representative to agree on methods and schedule for application.
Mock up: Finish shall be light to very light and as approved by Architect. Provide min 100 sf
mock up in non conspicuous area such as Janitors closet or beneath area to receive carpet.
Provide samples until approved. Once approved, leave in place as a standard of quality until
epoxy work is approved and removal is authorized by Architect.

C.

Regulatory Requirements: Comply with applicable codes, regulations, ordinances, and laws
regarding use and application of coating systems that contain volatile organic compounds
(VOC).

D.

Field Quality Control:
1.
2.

Installer shall request acceptance by Owner's Representative of each coat before
applying succeeding coats.
Furnish and maintain at Project site following fully calibrated testing and
inspection devices:
a.
b.
c.

3.

E.

1.05

Wet Mil Gauge
Tooke Destructive Mil Gauge.
Sling Psychrometer.

Initiate and maintain for duration of Project field quality control program using
certified calibration and testing devices and to ensure conformance with
application requirements.

Tests: Test concrete for moisture in accordance with ASTM D 4263.

DELIVERY, STORAGE AND HANDLING

A.

Delivery: Deliver materials to site in manufacturer’s original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.

B.

Store materials in accordance with manufacturer’s instructions.
1. Store materials in dry, enclosed area with adequate protection from moisture.
2. Keep containers sealed until ready for use.
3. Storage Temperature: 650 F (180 C) and 900 F (320 C).

1.06
A.

WARRANTY
Written manufacturer’s five-year warranty covering materials only. Applicator to provide twoyear application warranty for installation and material replacement costs and shall cover
delamination of flooring, and transfer of slab cracks through the epoxy.
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PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A.

Products specified are manufactured by the Tnemec Company and are listed as a standard of
quality only.

B.

Products of the following conforming to specification requirements are acceptable:
1. Tennant

2.02

MATERIALS

A.

Decorative Quartz
1. Percent Solids, 100 ASTM D2369
2. Completely light stable over the normal life of the coating.

B.

Primer: Tnemec Series 201 Epoxoprime. A two-component polyamine epoxy.
1. Volatile Organic Compound (VOC), ASTM D3960
a. 0.24 lb/gal or 28 g/L
2. Adhesion, ASTM D4541
a. 400 psi (2.8MPa), 100% Concrete Failure
3. Tensile Strength, ASTM D638
a. 4,871 psi (33.59 MPa) tensile strength.

C.

Resin for broadcast coats: Tnemec Series 222 Deco-Tread.
epoxy.
1. Volatile Organic Compound (VOC), ASTM D 3960
a. 0.15 lb/gal or 18 g/L

A two-component polyamine

2. Tensile Strength, ASTM D638
a. 2138 psi or (15.0 MPa)
3. Impact, ASTM D 2794
a. 160 inch pounds avg. direct impact.
D.

Finish Coat: Tnemec Series 256 Excellathane. A two-component, 100% solids, aliphatic
urethane.
1. Volatile Organic Compound (VOC), ASTM D3960
a. 0.1 lb/gal or 12 g/L
2. Abrasion, ASTM D4060
a. No more than 16.4 mg loss after 1,000 cycles with 1,000 gram load.
3. Tensile Strength and Percent Elongation, ASTM D638
a. No less than 3,745 psi (25.82 MPa) and 31% elongation at break

E.

Colors:
1. Provide colors as indicated on the drawings and as selected from manufacture standard
palette. Additionally, custom colors and blends may be an option if indicated on drawings.
Final colors to be selected and approved with the submittal.

F.

Cleaners and Related Products:
1. Industrial Grease Remover:
a. Manufacture’s recommended detergents to remove a variety of soilage prior to final
completion.
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PART 3 – EXECUTION
3.01

EXAMINATION

A.

Installer shall examine concrete surface to receive floor coating system. Notify the Contractor
and Architect if surface is not acceptable. Do not begin surface preparation or application until
unacceptable conditions have been corrected, including all trench drains being rubbed smooth
and ready for the floor coating. No birdbaths, ponding, pits, divets, or bumps will be accepted.
Once Floor installer begins their work, they assume responsibility for the condition of the
subsurface.

B.

Allow concrete substrate to cure a minimum of 30 days.

C.

CHECK FOR MOISTURE: Concrete must be dry before application of this floor coating material.
Concrete moisture testing must occur. Calcium chloride testing or in-situ relative humidity
testing is required. Readings must be below 3 pounds per 1,000 square feet over a 24-hour
period on the calcium chloride test or below 80% relative internal concrete humidity. Test
methods can be purchase at www.astm.org, see ASTM F1869 or F2170, respectively or follow
instructions from the suppliers of these tests. Contractor shall provide additional equipment or
materials which may include a manufacture approved slab sealer, at no additional cost, as
required, to meet allowable moisture levels

3.02
A.

3.03
A.

PREPARATION
Cleaning: Scrub with manufacturer’s detergent and rinse with clean water to remove surface
dirt, grease and oil. Fill all cracks as recommended by manufacture prior to installation of epoxy
flooring. Shot-blast or mechanically abrade to remove laitance, curing compounds, hardeners,
sealers and other contaminants and to provide surface profile. Large voids, bugholes, and other
cavities should be filled with recommended filler or surface. (Reference SSPC-SP13, ICRI
CSP3-5):
APPLICATION
Apply floor coating system in strict accordance with manufacturer’s latest published instructions.
The following is intended as a general guide for minimum application. Final proportions and
amounts may vary depending on the final color and texture approved by the Owner and Architect
to achieve a light texture.
1. Equipment: Squeegees, rollers, mechanical blower and funnel for quartz application, etc.
2. Coating: Tnemec Deco-Tread (or approved ECO-DFS Decorative Floor Solution by
Tennant)
a. Mix components together in accordance with manufacturer’s instructions.
b. Apply Tnemec Series 201 Epoxoprime primer at a rate of approximately 134 to 200
square feet/gal.
c. Allow coating to cure 12 hours at 75 degrees F (24 degrees C) and 50% relative
humidity.
d. Apply Tnemec Series 222 Deco-Tread at the rate of approximately 80 sq. ft./gal.
e. Immediately broadcast Tnemec 222 Part C (ChromaQuartz) decorative quartz into the
resin at the rate of one half (0.5) pounds per sq. ft.
f. Allow coating to cure 12 hours at 75 degrees F (24 degrees C) and 50% relative
humidity.
g. Sweep and then vacuum the entire area to remove all excess quartz.
h. Apply second coat Tnemec Series 222 Deco-Tread at 80 ft2 / gal.
i. Repeat steps e, f, and g.
j. Apply a grout coat of Tnemec Series 256 Excellathane applied at 134 to 267 ft2 / gal.
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3. Finish Coat: Tnemec Series 256 Excellathane
a. Mix components together in accordance with manufacturer’s instructions.
b. Mix only enough material, which can be applied within 10 minutes.
c. Apply Tnemec Series 256 Excellathane applied at 134 to 267 ft2 / gal.
d. Allow coating to dry 2 hours at 75 degrees F (24 degrees C) and 50% relative humidity.
e. If less texture is desired, additional coats of Series 256 Excellathane shall be applied
within 72 hours of applying the previous coat. Thickness of each coat and number of
coats will determine the texture.Texture shall match approved mock up and no
additional payment will be considered for additional coats to achieve acceptable texture.
f. Total thickness of this system: 1/8-inch nominal thickness.
4. Cove Base:
Tnemec Series 222 Deco-Tread blended with Series 222 Part C
(ChromaQuartz) to form a 6” rolled radius cove.
5. Seal all exposed perimeter joints along walls, storefront, and top of bases.
6. Comply with recommendations of product manufactured for dying time between succeeding
coats.
7. All cracks must be identified as either moving or non-moving. All cracks 1/16” wide or
greater must be routed-out into a V-shape and filled flush by using Series 206 Sub-Flex
epoxy and primer, as required for the particular filling installations. Treat moving cracks as
control joints as described under “Joints” below.
8. Make edges of coatings adjoining other materials clean and sharp with no overlapping.
Work material into surface voids and hairline cracks.
9. For all areas to receive cove base, install J-Strip at the specified height to receive top edge
of coving, as indicated on the Drawings.
10. Exposed Perimeters:
a. All exposed perimeter edges of the broadcast overlay, including doorways, traffic
aisle sides, drains, etc. must be saw cut. Areas that cannot be reached with the
saw or are difficult to saw cut shall be chipped.
b. Saw cut shall be a minimum of ¼” deep and ¼” wide.
c. Prime saw cut areas with Tnemec Series 201 Epoxoprime.
d. Install flooring so that it folds into saw cut.
11. Joints:
a. Expansion Joints:
i.
Install flooring so that it covers the expansion joint.
ii.
After the floor system is installed, honor existing expansion joint by saw
cutting a new ¼” x ¼” joint over the existing. Install closed cell
polyethylene backer rod into saw cut approximately ½” to ¾” down into
expansion joint, as required.
iii.
Fill saw cut with flexible polyurethane joint sealant designed for expansion
joints..
b. Control Joints:
i.
Fill all other recessed joints with Tnemec Series 201 Epoxoprime blended
with fumed silica or Tnemec Series 215 Surfacing Epoxy. When filled,
joint should be flush with the floor surface.
12. Rolled Radius Coving:
a. Install coves prior to the installation of special flooring.
b. Apply a prime coat of Tnemec Series 201 to all surfaces scheduled to receive
coving.
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c. Install cove flush with the outer edge of the J-Strip.
d. Apply coving sealant bead to top of J-Strip and tool flush to provide a smooth and
uniform appearance, as indicated on the Drawings.
e. Cut coves as required for joints.

3.04
A.

3.05
A.

3.06
A.

PROTECTION
Close job site to traffic for a period of up to 48 hours after coating application depending on
temperature and humidity. Provide additional protection with plastic and plywood during kennel
installation.
REPAINTING
Refinish all work which has become damaged or defaced during the course of construction and
eave all finishing in clean, neat and perfect condition, acceptable to the Owner’s Representative.
Replace all broken glass and damaged material directly attributable to work under this Section.
ACCEPTANCE
Final acceptance of coatings shall be based upon inspection by the Owner’s Representative.
Coatings falling below specified and/or scheduled finish and shad shall be redone as required
without expense to the Owner.

END OF SECTION
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PART 1 – GENERAL
1.01

This section covers carpeting, edge strips, adhesives, and other items required for the installation
specified.

1.02

RELATED WORK
Refer to Room Finish Schedule.

1.03

INSTALLERS QUALIFICATIONS
Carpet shall be installed by mechanics regularly engaged in installing carpet and accessories of the
types specified.

1.04

SUBMITTALS

A.

Submit in accordance with Section 01 33 00 – SAMPLES AND SHOP DRAWINGS.

B.

Samples:
1.

C.

D.
1.05

Carpet, 12 inches square, each color and texture.

Manufacturer’s Certificates:
1.

Stating critical radiant flux rating of carpet.

2.

Stating approval of adhesive, crack filler, and seaming tape.

3.

Installers qualifications as specified.

Manufacturer’s Literature and Data: Maintenance and cleaning manual.
APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the extent referenced. The
publications are referenced in the text by basic designation only.

B.

American Society For Testing and Materials (ASTM):
6488-88AACritical Radiant Flux of Floor Covering Systems Using A Radiant Heat Energy Source.

C.

American Association of Textile Chemists and Colorists (AATCC):
134-1975A..Electrostatic Propensity of Carpets

PART 2 – PRODUCTS
2.01
A.
2.02

CARPET
Carpet tile as scheduled:
ADHESIVE, CRACK FILLER, AND SEAMING TAPE

A.

Types recommended by carpet manufacturer.

B.

Adhesive and seaming tape shall be permanently resistant to carpet cleaning solutions.

526

JOB NO. 14102

Section 09 68 00
CARPETING
Page 2 of 2

PART 3 – EXECUTION
3.01

SURFACE PREPARATION

A.

All surfaces to receive carpet shall be clean, dry, and free of oily and waxy films, efflorescence, paint
and other foreign matter that would prevent adhesion.

B.

Concrete surfaces shall be cured and free of form oil and curing compounds.

C.

Fill depressions and level uneven surfaces with crack filler. Remove projecting irregularities by
chipping and grinding.

D.

Examine substrate for moisture content and other conditions under which carpeting is to be installed.

3.02

INSTALLING CARPET

A.

Secure carpet to subfloor of spaces with adhesive applied as recommended by carpet manufacturer.

B.

Follow carpet manufacturer’s recommendations for matching pattern and texture directions.

C.

Cut openings in carpet where required for installing equipment, pipes, outlets, and the like. Bind cut
edges of carpet and replace flanges or plates. Use additional adhesive to secure carpets around
pipes and other vertical projections.

D.

Carpet tile shall be uniformly spaced to provide a tight smooth finish. Carpet shall be free from
movement when subjected to traffic.

E.

Install walk off carpet tiles equal to Interface ‘Entry Level’, location as indicated. Color to be selected
from manufacturer’s standard colors

3.03
A.

3.04

INSTALLING GUARD EDGE
Install transition edge strips over exposed carpet edges adjacent to uncarpeted finish flooring. See
Finish Schedule for type and color.
PROTECTION AND CLEANING

A.

Remove waste, fasteners and other cuttings from carpet floors. Vacuum carpet and provide suitable
protection.

B.

Do not permit unnecessary traffic on unprotected carpeted surfaces.

C.

Just before final acceptance of work, remove protection and vacuum carpet clean.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specifications sections, apply to work of this section.

1.02

1.03

1.04

1.05

WORK INCLUDED
A.

Prepare all surfaces which are to receive finish.

B.

Finish surfaces as indicated in the schedule.

RELATED WORK
A.

Section 07 92 00 – Caulking and Sealant.

B.

Division 15 – Mechanical.

C.

Division 16 – Electrical.

D.

Section 13 34 19 – Metal building systems (where applicable)

SUBMITTALS
A.

Submit manufacturer's product data.

B.

Submit samples of finish for approval by Owner/Architect.

DELIVERY, STORAGE AND HANDLING
A. Deliver paint materials in sealed original labeled containers bearing manufacturers name, type of
paint, brand name, color designation and instructions for mixing.
B. Provide adequate storage facilities at minimum ambient temperature of 45 degrees F in wellventilated area.

1.06

ENVIRONMENTAL REQUIREMENTS
A. Comply with manufacturer's recommendations as to environmental conditions under which
coatings and systems can be applied.
B. Do not apply finish in areas where dust is being generated.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS
A. Products specified are manufactured by Sherwin Williams and United States Gypsum (Joint
Treatment) and are listed as a standard of quality only.
B. Products of Glidden Professional, Benjamin Moore, and Kelly-Moore Paint Company conforming
to specification requirements are acceptable.
C. Substitutions: Under provisions of the general Provisions.
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MATERIALS
A. Whenever a material is identified by reference to manufacturer's or vendors' names, trade
names, catalog number or the like, it is so identified for the purpose of establishing a standard,
and material of other manufacturers or vendors which will perform adequately the duties
imposed by the general design will be considered acceptable provided the material so proposed
is substituted under provisions of the General Provisions. It shall not be purchased or installed
by the Contractor without the Architect's written approval.
B. All colors shall be as selected by the Owner.

2.03

COLORS
The Owner will select and / or approve colors from the paint chip samples submitted by the
Contractor. The Contractor shall submit for approval samples of each color and finish, with the
name of the manufacturer made on the same materials on which each is to be used. Approved
samples will form a standard for acceptance or rejection of completed work as to color and finish.
Most colors will be the inter-mixes and let downs. Mix paints as required to obtain the color
scheduled. Approximately 10% of the painted walls may be one of 3 different accent colors.
Location and color to be decided by Architect with color board submittal.

PART 3 – EXECUTION
3.01

3.02

INSPECTION
A.

Thoroughly examine surfaces scheduled to be painted prior to commencement of work.

B.

Coordinate this section with other Sections. Note: All exposed to view surfaces shall be site
painted or pre-finished.

C.

The application of finishes shall be held to denote the acceptance of surfaces and conditions
by the painter and he will be responsible for producing results reasonably to be expected
under the specifications. Rooms shall be swept out before application of paint, and no
sweeping shall be done in or adjacent to places where the paint has not had sufficient time
to dry dust-free.

SURFACE PREPARATION
A.

All surfaces to be painted shall be free of loose dirt, dust and grease.

B.

Knots, sap streaks and pitch areas shall be sealed with shellac before priming or after
staining.

B.

New or unfinished wood shall be sanded as required. Cracks and countersunk nail holes
shall be puttied after priming coat is dry.

C.

All metal surfaces shall first be washed with mineral spirits to remove any dirt or grease,
before applying materials. Where rust or scale is present, it shall be wire brushed, or
sandpapered clean before painting. Shop coats of paint that become marred shall be
cleaned and touched up.

D.

Tops, bottoms and edges of doors shall be finished same as balance of doors after they are
fitted.

E.

Fill all wood finish on all exposed and concealed cuts and surfaces.

529

JOB NO. 14102

3.03

3.04

3.05

Section 09 90 00
PAINTING
Page 3 of 6

APPLICATION
A.

All work shall be done by skilled mechanics. All materials shall be evenly spread and
smoothly flowed on without sags or runs, and all coats shall be thoroughly dry before
applying succeeding coats.

B.

Finish applied to wood or metal shall be sanded between coats with fine sandpaper to
produce an even, smooth finish.

C.

No exterior painting shall be done in rainy, damp, or frosty weather or until the surface is
thoroughly dry. No interior painting or finishing shall be permitted until the building has
thoroughly dried out be natural or artificial heat.

D.

The priming coat on interior walls shall be tinted to the approximate shade of the finish coat.

E.

All materials shall be used only as specified by the manufacturer's direction label on the
containers.

GYPSUM BOARD JOINT TREATMENT
A.

All gypsum board walls and ceilings, including gypsum board walls above finish ceiling lines,
and gypsum board surfaced by other materials, shall have all joints and angles taped,
bedded and smoothed to produce smooth, even surfaces.
Material shall be as
manufactured by United States Gypsum Company.

B.

Materials shall be mixed and installed according to manufacturer's printed instructions.

STIPPLE
A.

With the exception where vinyl wall coverings are scheduled, all gypsum board wall and
ceilings shall receive a light stipple as follows (submit samples for selection and approval):
1 coat USG Multi-Purpose Texture (roller application for medium-light texture).

B.
3.06

Materials shall be mixed and installed according to manufacturer's printed instructions.

MECHANICAL AND ELECTRICAL EQUIPMENT
A.

Refer to mechanical and electrical Sections with respect to color coding identification
banding of equipment, ducting, piping and conduit.

B.

Remove grilles, covers, and access panels for mechanical and electrical systems from
location and paint separately.

C.

Finish paint primed equipment to color selected.

D.

Prime and paint exposed insulated and bare pipes, conduits, boxes, insulated and bare
ducts, hangers, brackets, collars and supports, except where items are plated or covered
with a pre-finished coating.

E.

Replace identification markings on mechanical or electrical equipment when painted over or
spattered.

F.

Paint both sides and edges of plywood backboards for electrical equipment before installing
backboards and mounting equipment on them.
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HARDWARE
Remove all hardware and electric plates and thoroughly protect same before painting, as he will be
held responsible for any paint spots or staining and will be required to replace same, if damaged by
painting or staining.

3.08

CLEANING
Use drip cloths to protect floors and adjacent finishes while working. Upon completion, this
Contractor shall clean off all paint spots and stains caused by him upon floors, glass and woodwork.

3.09

TOUCHING UP
On completion, carefully touch up any holidays, marred or damaged spots, and work overall surfaces
that have been repaired by other trades.

3.10

PAINTING AND FINISHING SCHEDULE
The finish coats which are specified in the following paragraphs are in addition to the prime coats
specified. Material not listed shall be as recommended by the manufacturer and approved by the
Architect.
A.

Paint all exterior exposed to view galvanized metal, not pre-finished, with:
1 coat Sherwin-Williams Pro-Cryl Universal Water-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Gloss, B66-300 Series

B.

Paint all exterior ferrous metal not pre-finished, including but not limited to hollow metal
frames, hand rails, pipe bollards downspout boots, misc. metals and all exposed to view preengineered structure with:
1 coat Sherwin-Williams Pro-Cryl Universal Water-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Gloss, B66-300 Series

C.

Finish exterior concrete with:
1 coat Sherwin-Williams Loxon Masonry Primer, A24 Series
2 coats Sherwin-Williams Loxon Exterior Topcoat, A24 Series
Finish exterior CMU (waterproofing system)
1 coat SW A24W200 , Loxon Block Surfacer
2 coats SW A5-400 Series, ConFlex XL Elastomeric Coating

D.

Finish all interior galvanized metal with:
1 coat Sherwin-Williams Pro-Cryl Universal Water-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series

E.

Finish all interior ferrous metal including, but not limited to hollow metal doors and frames, all
exposed to view steel cols. and misc. metals with:
Prime coat by factory or prime with Pro-Cryl Universal Water-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series
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Finish all exposed metal deck and all wall and roof structural framing and components with:
2 coats of Sherwin-Williams Waterborne Acrylic Dryfall Flat, B42 Series
F.

Interior work: (Solid and veneer to be stained)
1 coat of Sherwin-Williams Wood Classics Interior Stain, A48-200 Series
1 filler coat of Sherwin-Williams Natural Wood Filler, D70T1
1 coat of Sherwin-Williams Wood Classics FastDry Sanding Sealer, B26V43 Series.
2 coats of Sherwin-Williams Wood Classics Polyurethane Varnish, A67 Series.
At exposed wood deck and wood beams provide a stain and Wood Life sealer by deck and
beam manufacture in lieu of urethane to accommodate movement without cracking

G.

Finish interior gypsum board ceilings with:
1 coat Sherwin-Williams ProMar 200 Zero VOC Latex Wall Primer, B28W2600
2 coats Sherwin-Williams ProMar 200 Zero VOC Latex Flat Wall Paint, B30-2600 Series

H.

Finish all other interior gypsum board with:
1 coat Sherwin-Williams ProMar 200 Zero VOC Latex Wall Primer, B28W2600
2 coats Sherwin-Williams ProMar 200 Zero VOC Latex Eg-Shell, B20-2600 Series
(2 coats Sherwin Williams Waterbased Tile Clad Epoxy in Clerestory area

I.

Finish interior concrete with:
1 coat of Sherwin-Williams Loxon Acrylic Masonry Primer, A24W8300
2 coats of Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series

J.

1. Finish all interior unglazed CMU (unless noted otherwise in J2 below)) with:
1 coat of Sherwin-Williams Heavy Duty Block Filler, B42W46 Series
2 coats of Sherwin-Williams Pre-Catalyzed Water-Based Epoxy, K45 Series
2.

Finished exposed interior CMU (at areas noted for epoxy)
1 coat SW Kem Cati-Coat HS Epoxy Filler / Sealer, B42W400 Series
2 coats SW Macropoxy 646 Fast Cure Epoxy, B58-600 Series

K.

Paint mechanical surfaces as follows:
1.

Paint ferrous metal with:

1 coat Sherwin-Williams Pro-Cryl Universal Warer-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series
2.

Paint galvanized metal with:

1 coat Sherwin-Williams Pro-Cryl Universal Water-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series
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3.

Paint aluminum with:

1 coat Sherwin-Williams Pro-Cryl Universal Water-Based Primer, B66-310
2 coats Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series
4.

Paint insulation jackets with:

1 coat Sherwin-Williams ProMar 400 Latex Wall Primer, B28W8400
1 coat Sherwin Williams ProMar 400 Interior Flat Latex Wall Paint, B30W400 Series
5.

Paint stencil letters with:

1 coat Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss, B66-350 Series
6.

Paint exposed damaged prefinished equipment with:
1 coat Sherwin-Williams Sher-Cryl HPA High Performance Acrylic Semi-Gloss,
B66-350 Series
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specifications sections, apply to work of this section.

1.02

DESCRIPTION OF WORK
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.

1.03

Magnetic Marker Boards
Fire Extinguisher and Cabinets
Back Splash
Shelving Units
Downspout Boots
Portable Lift (Alternate No. 3)
Vehicle Lifts (Alternate No. 4)
Lockers
Roof Ladder
Access Hatch
Building Letters (Exterior Sign)

SUBMITTALS
A.

Product Data: Submit manufacturer's technical data for each item.

PART 2 – PRODUCTS
2.01

PRODUCTS AND MANUFACTURER
A.

Magnetic Marker Boards: Furnish and install 4’ H x 8’ L “LCS” magnetic Dry erase marker
boards installed into a SERIES 1 perimeter factory made trim x 1 ½ “ wide with continuous
chalk trough complete with hanger clips. Marker boards and trim as mfg. by CLARIDGE.
Color of marker board as selected by owner from standard color. Locate as indicated on
Floor Plan (field verify exact location with Architect / Owner prior to installation).

B.

Fire Extinguishers and Cabinets
1. Type FE and FEC (Multi-Purpose Dry Chemical): Model MP5 manufactured by
Larson’s: 5 lbs capacity and UL rated 2A-10B:C. Extinguishers shall be fully charged
and ready for use. Locate as indicated on the plans or at a max. 75’ distance.
2. For each fire extinguisher Type FEC, provide Larsen’s Architectural Series, model
number 24095R with Break Glass door fire extinguisher cabinet, semi recessed. Door
and trim shall be fabricated from cold-rolled steel with white baked acrylic enamel finish.
Max projection from wall is 3 ½”. Provide standard mounting bracket for type FE.
3. All doors shall be keyed alike.

C.

Back Splash:
Provide one 24” W x 24” D x 24” H, 24-gauge, stainless steel corner back
splash at each Janitor sink. Attach to wall and drain into sink.

D.

Shelving units: Units shall be Z line heavy duty shelving as listed below. Provide submittal
drawing to confirm size and location.
Shelf Units shall be equal to ISC Labels & Supplies, Arlington, TX contact Mike Followill
(817) 654-1985
1. Tire Storage – 10’ high x 5’ wide x 4’ deep; three openings, bottom opening 4’ high,
middle & top two openings 3’ high
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2. Bin Storage – 87” high x 36” wide x 18” deep; 15 shelves with 14 openings, four
trays on each shelf in two units and eight totes on each shelf in one unit.
3. General Storage – 7’ high x 36” wide x 18” deep; seven shelves, six openings solid
backs on the double face units.
4. Battery Storage – 6’ high x 48” wide x 36” deep; four openings, total capacity 64
batteries.
5. Pegboard – 7’ high x 36” wide; provide three pegboards, locate as directed by
Owner.

E.

Cast Iron Downspout Boots: Furnish and install “Type DS8” 4x6x6” diameter x 4’ long as
manufactured by McKinley Iron Works. Verify exact size and location prior to submitting.
Reference drawings for locations.

F.

Portable Lift (Alternate 3): Provide one mobile lifting system Automotive Resources, Inc.
(ARI) – hetra model HDML-8-4 (unit of 4 – 60,000 lb capacity) with 4 mobile support
stands (15,000 lb capacity each), ARI – hetra AB-60-20. Mobile lift system to include
support column, lift carriage, support base, motor, brake and drive, ball screw and nut,
mechanical safety device, power box, lifting post controls, operation, safety and
emergency stop devices, power cable and interconnecting cables and capacity equal to
the model indicated herein Substitutions.

G.

Vehicle Lifts (Alternate 4): Furnish and install two vehicle lifts equal to SPO12RAiEH2, as
indicated on the drawings. Both single phase operation. Provide all necessary utilities for a
complete and operational item. Installation shall be by a factory trained and authorized
installer.

H.

Lockers: Furnish and Install heavy duty, double tier lockers 15”w x 18”d x 36”h (72”)h with
ventilating doors. Features: Quiet locking, device recessed handles, coat hooks, slide lock
to receive padlock, number plates, 16 ga. Body and doorframes, 14 ga. door. Tops shall
have continuous sloping top with hood ends. Provide end caps and a 12 ga. Continuous 4“
high base. See floor plans for locations. Provide minimum 5% accessible lockers with
accessible reach range and hardware, including one-touch spring latch or u-shaped pulls,
and key locks in lieu of combination. Color to be selected from manufacturer standard
colors. Lockers shall comply with 2012 TAS requirements.

I.

Roof Ladder: Equal to O’Keeffe’s, Inc. Aluminum Cage Ladder, Model 531 with Security
Door at interior roof hatch (Admin Building), and model 503 Fixed Access Ladder with
platform, return, safety cage, and security access door (at Gate House). Field verify actual
roof height and parapet prior to ordering

J.

Access Hatch: Bilco, Type E-50T, single leaf roof access hatch with ladder equal to
O’Keeffe’s, Inc. standard duty access ladder.

K.

Building Letters: Letters shall be equal to “Southwell” HELVETICA style with factory-applied
baked enamel paint over cast aluminum colors as selected from manufacturer’s standards,
Reg. H-708 – ALL Caps. Letters shall be sized as indicated on drawings and min. 1” deep
and anchored with concealed threaded bolts. See drawings for exact wording and sizes.

END OF SECTION
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PART 1 – GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this section.
1.02 SCOPE
A. Furnish all material, labor and engineering services necessary to program facility and to fabricate
and install signage.
1.03

RELATED SECTIONS

A. Section 10 00 00 – Building Signage.
B. Division 23 – Mechanical Identification.
C. Division 26 – Electrical Identification.
1.04 REFERENCES
A. Signs and their installation shall comply with applicable provisions of the latest edition of the
following standards and with requirements of authorities having jurisdiction:
1. ADAAG – Americans with Disabilities Act Accessibility Guidelines; US Architectural and
Transportation Barriers Compliance Board.
2. International Code Council/American National Standards Institute A117.1-Standard on
Accessible and Usable Buildings Facilities.
3. Texas Accessibility Standards of the Architectural Business Act Article 9102 Texas Civil
Statutes.
4. National Fire Protection Association 101 Life Safety Code.
1.05 SUBMITTALS
A. Signage schedule in manufacturer's format for verification of text/copy.
B. Approval drawings showing materials, construction detail, lay-out, copy, size and mounting
methods.
C. Sample of two sign types for verification of materials, color, pattern, overall quality, and for
adherence to drawings and requirements indicated.
1.06 QUALIFICATIONS
A. Manufacturer specializing in manufacturing the products specified in this section with minimum
five years experience. Obtain signs from one source and a single manufacturer.
1.07 WARRANTY
A. Provide manufacturer’s warranty against defects in materials or workmanship for minimum 5
years.
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PART 2 – PRODUCTS
2.01 MANUFACTURER
A. Signage shall be Vivid Image intense signage as manufactured by Takeform Architectural
Graphics, One Mahar Way, Medina, NY 14103, 1.800.528.1398 or Architect approved equal.
B. Substitutions: As indicated under provisions of Section 01 60 00 – Product Requirements and
within the allowable time frame indicated.
2.02 SIGN STANDARDS
A. Typography
1. Type style: see drawings. Copy shall be a true, clean, accurate reproduction of typeface(s)
specified. Upper and lower case or all caps as indicated in Sign Type drawings and Signage
Schedule. Letter spacing to be normal and interline spacing shall be set by manufacturer.
2. Arrows, symbols and logo art: To be provided in style, sizes, colors and spacing as shown in
drawings.
3. Grade II Braille utilizing perfectly round, clear insertion beads.
B. Color and Finishes
1. Typography: To be selected from manufacture’s standards.
2. Message Background: as indicated on the Floor Plan. Confirm actual wording and spelling
of each sign with architect during submittals.
3. Finishes are to meet current Federal ADA and any State requirements.
2.03 SIGNS
A. Architectural Signage System
1. The signage shall incorporate a decorative laminate face with applied graphics including all
tactile requirements in adherence to ADA specifications.
2. All signs, including work station and room ID's, overheads and flag mounts, directionals and
directories shall have a matching appearance and constructed utilizing the same
manufacturing process to assure a consistent look throughout.
B. Materials
1. Sign face shall be 0.035" (nominal) standard grade, high pressure surface laminate. A
painted sign face shall not be acceptable.
2. The substrate shall be Green 209, a natural fiber wood product with SFI certification. The
sign shall incorporate balanced construction with the core sandwiched between laminates to
prevent warping. An acrylic substrate shall not be acceptable. Laminate on the sign face only
shall not be acceptable.
3. Tactile lettering shall be precision machined, raised 1/32", matte PETG and subsurface
colored for scratch resistance.
4. Signs shall incorporate a metal accent bar. Bars shall be anodized with a brushed satin finish.
Painted bars shall not be acceptable.
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5. Sign and backer edge shall be treated with a hot wax seal for moisture integrity.
C. Standard Colors
1. Face/background color shall be standard grade, high pressure laminate, all colors and
finishes.
2. Standard tactile colors shall match manufacturer's ADA standard color selection.
D. Construction
1.

The signage shall be capable of accepting paper or acetate inserts to allow changing and
updating as required. Insert components shall have a 0.080” thickness non-glare acrylic
window and shall be inlayed flush to sign face for a smooth, seamless appearance.

2.

The signage shall, with the exception of directories and directionals, be a uniform 8½" width
to facilitate inserts printed on standard width paper.

3.

The signage contractor shall provide and install all signage inserts and provide software
templates to Owner as part of close-out documents.

4.

Manufacturer shall provide a template containing layout, font, color, artwork and trim lines to
allow Owner to produce inserts on laser or ink jet printer. The template shall be in an Acrobat
or Word format (.pdf).

5.

The signage shall include modules allowing for inserts, notice holders, occupancy sliders,
marker, magnetic, and cork pin boards. All modules shall be flush to sign face for a smooth,
seamless appearance.

6.

The laminates (front and back) shall be pressure laminated and precision machined together
to a 90-degree angle. Edges shall be smooth, void of chips, burrs, sharp edges and marks.

7.

The signage shall utilize an acrylic sphere for Grade II Braille inserted directly into a scratch
resistant, high pressure laminate sign face. Braille dots are to be pressure fit in high
tolerance drilled holes.

8.

Braille dots shall be half hemispherical domed and protruding a minimum 0.025".

9.

The signage shall utilize a water based adhesive. The adhesive shall be nonhazardous and
shall allow for flexing and deflection of the adhered components due to changes in
temperature and moisture without bond failure.

10. All signs shall be provided with appropriate mounting hardware. Hardware shall be finished

and architectural in appearance and suitable for the mounting surface.
PART 3 – EXECUTION
3.01

EXAMINATION

A. Verify that substrate surfaces are ready to receive work.
3.02

INSTALLATION

A. Install in accordance with manufacturer’s instructions.
B. Install signs after doors and surfaces are finished, in locations scheduled.
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C. Position sign 2 inches from latch side of door at 60” A.F.F. to center of sign, in compliance with
accessibility standards.
D. Locate sign on wall surface, level.
E. Installer to conduct a pre-installation survey prior to manufacturing to verify message schedule copy
and sign location. Each location shall be noted using low tack vinyl. Full scale renderings of
directions and directionals shall also be provided. Any location discrepancy or message issues shall
be submitted to architect for review.
F. Signs shall be level, plumb, and at heights indicated with sign surfaces free from defects.
G. If any signs are placed on transparent surfaces such as a sidelight, provide a corresponding
laminate back on one side to conceal adhesive mounting strips.
H. Upon completion of the work, signage contractor shall remove unused or discarded materials,
containers and debris from the site.
3.03
A.

SCHEDULES
Provide signage at all toilet rooms. Locate 1 men and 1 women at each respective toilet room
Provide signage at each room indicated on the Floor Plan. Locate one sign at each door opening to
the space.
Provide matching backing material on inside of rooms with glass sidelites where the back of the
sign is visible inside the room

B.

Provide exterior grade signage in accordance with the local fire Marshall requirements for fire riser
equipment, FDC, Haz Mat, Gas, and other related required locations.

C.

Confirm actual wording and spelling of each sign with Owner / architect during submittals.

3.04 STANDARDS MANUAL
A. Manufacturer shall provide a comprehensive Standards Manual in both a paper and PDF format.
The manual shall include all renderings, drawings, location plan, message schedule, insert
templates, mounting detail, and reorder information.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specifications sections, apply to work of this section.

1.02

DESCRIPTION OF WORK
A.

Extent of each type of toilet accessory is indicated on drawings and schedules.

B.

Types of toilet accessories required include the following:
Recessed Paper towel dispenser waste receptacle.
Toilet tissue dispenser.
Grab bars.
Coat hook.
Wall mirrors.
Soap dish.
Mist Deodorizers
Shower Accessories

1.03

RELATED WORK
A.

1.04

1.05

Division 22 – Plumbing Fixtures

QUALITY ASSURANCE
A.

Inserts and Anchorages: Furnish inserts and anchoring devices which must be set in wall;
coordinate delivery with other work to avoid delay.

B.

Accessory Locations: Coordinate accessory locations with other work to avoid interference
and to assure proper operation and servicing of accessory units.

C.

Products: Provide products of same manufacturer for each type of accessory unit and for
units exposed in same areas, unless otherwise acceptable to Architect.

D.

All accessories as herein noted or others as required by ADA shall be included and installed
to ADA standards.

SUBMITTALS
A.

Product Data: Submit manufacturer’s technical data and installation instructions for each
toilet accessory.
Setting Drawings: Provide setting drawings, templates, instructions, and directions for
installation of anchorage devices and cut-out requirements in other work.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, provide toilet accessories by one
of the following:
Bobrick Washroom Equipment, Inc., and Bradley Washroom Equipment.
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MATERIALS – GENERAL
A.

Stainless Steel: AISI Type 302/304, with polished No. 4 finish, 22-gauge (0.34”) minimum,
unless otherwise indicated.

B.

Brass: Leaded and unleaded, flat products, FS QQ-B-613; rods, shapes, forgings, and flat
products with finished edges, FS QQ-B-626.

C.

Sheet Steel: Cold-rolled, commercial quality ASTM A 366, 20-gauge (0.40”) minimum,
unless otherwise indicated. Surface preparation and metal pretreatment as required for
applied finish.

D.

Chromium Plating: Nickel and chromium electro-deposited on base metal, ASTM B 456,
Type SC 2.

E.

Mirror Glass: FS DD-G-451, Type I, Class 1, Quality q2, ¼” thick, with silver coating, copper
protective coating, and non-metallic paint coating complying with FS DD-M-411.

F.

Galvanized Steel Mounting Devices: ASTM A 153, hot-dip galvanized after fabrication.

G.

Fasteners: Screws, bolts, and other devices of same material as accessory unit or of
galvanized steel where concealed.

TOILET TISSUE DISPENSERS
A.

Double-Roll Dispenser: Size to accommodate two separate rolls of core type tissue to 5”
diameter.

B.

Fabrication: Molded eccentric-shaped plastic spindle with die-cast, satin-finished aluminum
bracket, designed for surface mounting. Spindle revolves only ½ revolution per dispensing
operation; core cannot be removed until roll is completely empty. Install one per W.C. stall.
NOTE: At handicap stalls spindle must be free to rotate.

RECESSED PAPER TOWEL DISPENSER / WASTE RECEPTACLE
A.

Stainless Steel Satin Finish – Bobrick B-380349 (recessed in drywall). Install one adjacent
to sink or lavatory in each multiple occupancy toilet rooms. Bobrick B-36903 (recess in
drywall) Install one adjacent to sink or lavatory in each single occupancy toilet rooms.
Maintain required floor clearance at sinks for accessibility compliance. Notify architect prior
to ordering and installation if there are conflicts with clearance requirements.

B.

Provide Bobrick B262 (surface mounted dispenser) located adjacent to all sinks, except
those located in Toilet Rooms (112, 111)Verify exact location with Architect prior to
installation

GRAB BARS (Handicap Use)
A.

Stainless Steel Type: Provide grab bars with wall thickness not less than 18 (.050”) gauge.

B.

Mounting: Concealed, manufacturer’s standard flanges and anchorages.

C.

Clearance: 1-1/2” clearance between wall surface and inside face of bar.

D.

Gripping Surfaces: Smooth, satin finish.

E.

Install bars in each H.C. stall.
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SOAP DISPENSERS
A.

2.07

2.11

Fixed Wall Type 304 SS, ½” x ½” frame with ¼” float glass mirror. Size 18” x 36” mount
bottom of reflective surface at 40” above finish floor, install one above each lavatory and as
indicated on drawings.

MIST DEODORIZERS
A.

2.09

Not Used – provided by Owner

MIRRORS
A.

2.08
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Mist deodorizers (located in each toilet room) should be Technical Concepts AutoFresh
LCD Aerosol; TC400979BUND

SHOWER ACCESSORIES
A.

Soap Dish and Bar: B681, bright polished, stainless steel.

B.

Shower Grab Bar: B-6861.99, 1-1/2” diameter, peened grip, 18-gauge, stainless steel,
concealed mounting, 1-1/2” wall clearance. Provide grab bars in full compliance with
accessibility requirements.

C.

Shower Curtain Rod: American Specialties, Inc. #1204 extra heavy duty with 1200-SHU
hooks and 1200V-shower curtain. Provide at each shower opening.

D.

Provide one towel hook at 48” AFF adjacent to each shower and as indicated on drawings
at each toilet room.

E.

Barrier-free water stop – EPDM rubber shower threshold.

F.

Shower Seat (Folding Bench): Provide shower seat (folding bench) with swing down leg
equal to Seachrome SSB2-480240-PWS Locate as indicated in drawings.

FABRICATION
A.

General: Only an unobtrusive stamped logo of manufacturer, as approved by Architect, is
permitted on exposed face of toilet or bath accessory units. On either interior surface not
exposed to view or back surface, provide additional identification by means of either a
printed, waterproof label or a stamped nameplate, indicating manufacturer’s name and
product model number.

B.

General: No names or labels are permitted on exposed faces of toilet and bath accessory
units. On either interior surface not exposed to view or on back surface, provide
identification of each accessory item by either a printed, waterproof label or a stamped
nameplate indicating manufacturer’s name and product model number.
Surface-Mounted Toilet Accessories, General: Except where otherwise indicated, fabricate
units with tight seams and joints, exposed edges rolled. Hang doors or access panels with
continuous stainless steel piano hinge. Provide concealed anchorage wherever possible.

C.

PART 3 – EXECUTION
3.01

INSTALLATION
A.

Install toilet accessory units in accordance with manufacturers’ instructions, using fasteners
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which are appropriate to substrate and recommended by manufacturer of unit. Install units
plumb and level, firmly anchored per ADA or TAS requirements and heights. Provide wood
blocking as required in the wall for anchoring.

3.02

ADJUSTING AND CLEANING
A.

Adjust toilet accessories for proper operation and verify that mechanisms function smoothly.
Replace damaged or defective items.

A.

Clean and polish all exposed surfaces after removing temporary labels and protective
coatings.
END OF SECTION

543

JOB NO. 14102

Section 10 70 00
ALUMINUM CANOPY
Page 1 of 3

PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specifications sections, apply to work of this section.

1.02

WORK INCLUDED
A. Section Includes: Fixed, pre-fabricated, extruded-aluminum canopy with frame and all
components.
B. Related Requirements: Division 1 – General Requirements

1.03

RELATED WORK
A. Section 04 21 13 – Brick Masonry
B. Section 04 43 00 – Stone Veneer Masonry
C. Section 06 10 00 – Rough Carpentry
D. Section 07 42 13 – Wall Panels
E. Section 07 62 00 – Metal Flashing and Trim

1.04

REFERENCES
A. The publications listed below form a part of this specification to the extent referenced.
Publications are referenced within the text by the basic designation only.
B. American Welding Society (AWS):
i. Standard D1.2 – Structural Welding Code - Aluminum.
C. Architectural Standards:
i. ASTM D 3451 – Standard Guide for Testing Powder Coatings.
ii. AAMA 611 – Voluntary Specification for Anodized Architectural Aluminum.
iii. AAMA 2605 – Voluntary Specification, Performance Requirements and Test
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and
Panels

1.05

SUBMITTALS
A. Submit within 15 days after contract award.
B. Shop Drawings: Indicate size, material, and finish. Include plan elevation pages to clearly
outline canopy locations. Include blocking required for support and all support calculations
sealed by manufacturer’s engineer, installation procedures, details of joints, attachments,
and clearances. Provide lead time for product on shop drawings. Note possible conflicts
where applicable.
C. Samples or color charts showing manufacturer’s full range of colors from standard line.

1.06

WARRANTY
A. Minimum 1 year warranty from manufacturer on all material, finishes, and workmanship.
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PART 2 – PRODUCTS
2.01

APPROVED MANUFACTURERS
A. Specifications are based on Architectural Fabrication, Inc. – Standard Canopy Models.
Architectural Fabrication, Inc. - Manufacturer and Installer are located at 4711 Vermont Ave
Fort Worth TX 76115. (800) 962-8027; www.sign-awning.com
B. Products of Mapes Canopies conforming to specification requirements are acceptable.
C. Substitutions are acceptable assuming they comply with these specifications, are
submitted based on Section 01 30 00 – Substitution Requirements, and have a
minimum 10 years’ experience.

2.02

MATERIALS
A. Framing: Outrigger plate, minimum nominal thickness .250”, profile as indicated on
drawings. Maximum outrigger spacing is dependent on infill selection and engineering.
B. Infill: Prefinished aluminum frame canopy with 12” x 1” snap seam panel and flush soffit
panel system.
C. Connections: Wall plates and canopy mounting brackets are to be aluminum minimum
nominal thickness .250”. Optional continuous embed system, depending on wall
conditions.
D. Canopy Hardware: Screws, clevis pins, and thru bolts shall be stainless steel.
E. Building Signage: Include building signage as indicated on the drawings including 1” x 24”
high aluminum letters.
F. Installation Fasteners and Accessories: Eyebolts, lag screws, masonry anchors, and pipe
spacers in sizes required to suit application and per pre-engineered canopy load
requirements.
G. Finish: Kynar 500 - 2 Coat - Standard Color Lines. 70% Kynar 500® resin-based coatings
complying with AAMA 2605.
H. Solid canopies: Provide manufacture’s recommended framing components, and min 24ga,
prefinished Kynar coated panel with min 1” rolled profile to prevent oil canning. Provide
flashing to wall to prevent leakage. Include all clevis, rods, accessories and fasteners for a
complete system.

PART 3 – EXECUTION
3.01

FABRICATION
A. Preassemble awning frames in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Clearly mark units for reassembly
and coordinated installation.
B. Blades must be mechanically fastened in order to easily replace individual blades
damaged in shipping and installation.
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INSTALLATION
A. Install canopy per manufacturer’s written instructions and as indicated on Drawings. Include all
necessary blocking & related items for support of canopy sections.
B. Locate and place units level, plumb, and at indicated alignment with adjacent work.
C. Use concealed anchorages where possible.
D. Repair damaged finishes so no evidence remains of corrective work. Return items that
cannot be refinished in the field to the factory. Make required alterations and refinish entire
unit or provide new units.
E. Protect galvanized and nonferrous-metal surfaces from corrosion or galvanic action by
applying a heavy coating of bituminous paint or elastomeric coating on surfaces that will be in
contact with concrete, masonry, or dissimilar metals. Use of nylon washers and neoprene
pads are approved.

END OF SECTION
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PART 1 – GENERAL

1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

SCOPE

A.

Furnish and install Manual Roller Shading System at each exterior window except at clerestory.

B.

Furnish and install Manual Roller Shading System at each interior vision panel to Office areas.

1.03
A.

QUALITY ASSURANCE
Installer’s qualifications:
1.

1.04

The Installer shall be a firm qualified to install the product specified, as demonstrated by
prior experience.

SUBMITTALS

A.

One complete shade assembly, including components listed in Part 2.

B.

Submit working drawings of assembly and mounting details shall be submitted. Written certification
attesting to the fabric’s fire retardant properties shall be submitted.

1.05
A.

DELIVERY, STORAGE, AND HANDLING
Packing and shipping:
1.
2.

3.

1.06

Materials shall be stored in a clean area free of corrosive fumes and dust, and away from
construction activities.
Materials shall be stacked horizontally using plastic or wood shims such that drainage and
ventilation are provided for, and such that water cannot accumulate in, about, or upon the
containers.
Stacks shall be covered with tarpaulins or plastic to prevent contaminants from contacting
surfaces, while also allowing for ventilation.

PROJECT / SITE CONDITIONS

A.

Roof must be tight, windows and frames installed and glazed, and interior doors hung, before
installation begins.

B.

Wet work including concrete, masonry, plaster, stucco, terrazzo, sheet rock, spackling, and taping
(including sanding) shall be complete and dry.

C.

Ceilings, window pockets, and electrical and mechanical work above the product shall be complete.

1.07

WARRANTY

A.

Product warranted against manufacturing defects in materials and workmanship for 10 years.

B.

Fabric warranted for intended use – interior for 10 years.
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PART 2 – PRODUCTS
2.01

MANUFACTURER AND PRODUCT DESCRIPTION
TM

TM

A.

Acceptable Product: SKYCO Shade systems (Tech Shade), Timberblind Metro Shade in
McKinney, TX. , MechoShade, Hunter Douglas, or Solarfective.

B.

Materials:
1.
2.

3.

4.

5.

6.

7.
8.

2 ½” O.D. aluminum extrusion tube (w/R24). Fabric shall be affixed to the roller with a vinyl
interconnect strip welded to the fabric and inserted into a groove in the tube.
Clutch shall be:
a. R24 clutch is a wrap-spring design. The material is an engineered high-strength,
glass-reinforced Valox polyester or Type 6 nylon by GE Plastics. It shall incorporate
5 high-carbon steel springs to transmit motion from driving to driven members of
clutch mechanism. Clutch shall operate bi-directionally using an endless beaded
chain.
Idler shall be of high-strength glass-reinforced Valox polyester, consisting of an outside
sleeve and center shaft. Sleeve shall provide bearing surface for roller tube and shall rotate
freely on center shaft, providing smooth, quiet, and long-wearing operation. A spring lift
assist is used on shades over 10 lbs. on R16 and 12 lbs. on R24 mechanisms.
Control loop shall be an endless qualified #10 stainless steel ball chain. Control loop shall
be of sufficient length to operate from a convenient position and shall meet accessibility
reach range requirements.
Installation brackets for each end of the roller tube shall be .125” thick steel. Brackets shall
accommodate overhead, side, or face mounting with the clutch assembly on either end of
roller.
Shade fabric shall be:
a. Fabric to be selected from line of standard fabrics consisting of a PVC coated
fiberglass, polyester, or a combination polyester/fiberglass.
b. Fabric shall be cut square with sonic blade cutting machines.
c. Fabric shall hang straight and flat without buckling or distortion. Fabric to be
adequately heat-set at cross links of fabric to prevent unraveling.
d. Fabric shall have a 3% openness factor
e. Fabric shall be flame retardant and fade resistant to commercially accepted
standards.
f. Single shades shall be seamless vertically in widths from 72” – 120” depending on
0
selected fabric. For wider applications, fabric shall be rotated 90 and horizontally
seamed.
Hembar bottom weight shall be custom shape aluminum extrusion profile enclosed in a
permanently heat-welded fabric hem pocket.
Fascia panels shall be of .062” extruded aluminum with a high-quality enamel finish. Panel
shall snap securely onto mounting brackets concealing roller tube and mounting hardware.
Fascia mounting brackets for each end of the roller tube and support fascia panel shall be at
least .060” thick steel with a high-quality enamel finish. Brackets shall accommodate
overhead or face mounting with clutch assembly on either side of roller. Outside mounting
brackets are finished with smooth flat plates. Color of fascia and brackets shall be selected
from manufacturer’s standard color options.

PART 3 – EXECUTION
3.01
A.

INSPECTION
Window treatment subcontractor shall be responsible for inspecting site, field measurements, and
approving mounting surfaces and installation conditions.
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Subcontractor shall verify that site is free of conditions that interfere with shade installation and
operation, and shall begin installation only when any unsatisfactory conditions are rectified.
INSTALLATION

A.

Installation shall comply with manufacturer’s specifications, standards, and procedures.

B.

Installer shall use support brackets as per manufacturer’s installation instructions.

C.

Shade shall be installed with adequate clearance, and to permit unencumbered operation of shade
and hardware.

D.

Installer shall demonstrate shade to be in uniform and smooth working order.

E.

Manufacture shall provide hooks on short chains for high windows and a pole for each room to allow
operation of each high window.

3.03
A.

CLEANING
Clean finished installation of dirt and finger marks.

END OF SECTION
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PART I – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division I Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Engineering design and construction of Pre-engineered and shop-fabricated structural steel rigid
framed building for the Vehicle Wash Canopy described under Alternate 1. Extent shown on
drawings.
B. Cold-formed primary and secondary framing members.
C. Wall and roof systems.
D. Gutters and downspouts.
E. Flashings.
F. Accessories.
1.03

RELATED WORK

A. Section 05 55 00 – Miscellaneous Metals.
B. Section 07 42 13 – Wall Panels.
1.04

REFERENCES

A. AISC: Steel Construction Manual “American Institute of Steel Construction”.
B. AISI: Cold-form Steel Design Manual “American Iron and Steel Institute”.
C. ASTM A36 – Structural Steel.
D. ASTM A529 – Structural Steel with 42 KSI.
E. ASTM 659 or ASTM D4214-89 – Chalk Resistance.
F. ASTM D2244-93 – Color Change Resistance.
G. ASTM 3361 or ASTM D4141-93 Weathering Resistance.
H. ASTM A792 – Steel Sheet, Aluminum-Zinc alloy-coated by hot-dip process.
I.

ASTM 1514 – Standard Specification for Standing Seam Steel Roof Panel Systems.

J.

UL 580, Glass 90 – Tests for Uplift Resistance of Roof Assemblies, Underwriter’s Laboratories,
Inc.

K. AWS – American Welding Symbols.
L. MBMA – Metal Building Manufacturer’s Association – Metal Building Systems Manual.
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DESIGN RESPONSIBILITY
This Contractor shall be responsible for the engineering design of this Section. If any general
design is shown, contractor shall supplement it with a detailed design of their own.

1.06

PUBLISHED STANDARDS
When a manufacturer has published standards of construction, manufacturer shall not reduce any
portion of the published standards even though they exceed these specifications.

1.07

SUBMITTALS

A. Shop Drawings: Submit complete shop drawings and erection drawings showing anchor bolts
settings, sidewall, endwall, and roof framing, material, finish connections, attachment methods,
transverse cross sections, covering and trim details, and accessory installation details to clearly
indicate proper assembly of building components in accordance with Section 01 33 00. Shop
drawings shall be sealed and signed by a Registered Professional Engineer licensed to practice
in Texas.
B. Product Data:
Submit manufacturer’s product information, specifications and installation
instructions for building components and accessories in accordance with Section 01 33 00.
C. Certification: Submit design calculations and written Certification prepared and signed by a
professional engineer, registered to practice in the state where building is to be erected, verifying
that building design meets indicated loading requirements and codes of authorities having
jurisdiction in accordance with Section 01300.
1.08

QUALITY ASSURANCE

A. Design Criteria:
1.

Structural Framing: Design primary and secondary structural members and exterior
covering materials for applicable load combinations in accordance with the Metal Building
Manufacturer’s Association’s (MBMA) Design Practices Manual. Lateral drift of primary
frames shall be limited to the eave height (in inches) / 180. Lateral deflection of horizontal
members to which CMU walls attach shall be limited to L/360.

2.

Structural Steel: For the design of structural steel members, comply with the requirements
of the American Institute of Steel Construction’s (AISC) Specifications for the Design,
Fabrication and Erection of Structural Steel for Buildings for design requirements and
allowable stresses. Unless noted otherwise, total load deflections shall be limited to L/180.

3.

Light Gage Steel: For the design of light gage steel members, comply with the
requirements of the American Iron and Steel Institute’s (AISI) Specification for the Design
of Cold-Formed Steel Structural Members and Design of Light Gage Steel Diaphragms for
design requirements and allowable stresses. Unless noted otherwise, total load deflections
shall be limited to L/180.

4.

For welded connections, comply with the American Welding Society’s (AWS) Standard
Code for Arc and Gas Welding in Building Construction for welding procedures.

5.

Tolerances: Fabrication shall conform to the fabrication tolerances published in the MBMA
Common Industry Practices.

B. Design Loads: Basic design loads, as well as collateral loads, are as specified:
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1.

Basic design loads include dead load, applicable snow load, live load. and load due to
pressure and suction of wind calculated in accordance with 2012 IBC.

2.

Collateral loads: Additional dead loads over and above the weight of the metal building
system.
a.

Additional dead loads for electrical lighting and mechanical..

3.

Design each member to withstand stresses resulting from combinations of loads that
produce the maximum allowable stresses in that member as prescribed in MBMA’s Design
Practices Manual.

4.

Permit movement of components without buckling, failure of joint seals, undue stress on
fasteners or other detrimental effects, when subject to temperature range of 100 degrees F.

C. Manufacturer’s Qualification: Provide pre-engineered metal buildings as produced by a
manufacturer with not less than 5 years successful experience in the fabrication or preengineered metal buildings of the type and quality required.
1.09

DEFINITIONS

A. Primary Framing: Transverse rigid frame, wing unit rafter beams and columns, canopy beams,
intermediate columns, bearing end frames, endwall columns, and wind bracing.
B. Secondary Framing: Purlins, girts, eave struts, flange bracing, soffit framing, sill support, clips,
and other miscellaneous structural parts.
C. Building Width and Length: Measured from inside to inside face of the wall covering.
D. Eave Height: Measured from the bottom of the base plate of the rigid frame columns to the
intersection of lines representing the inside of the wall covering and the inside of the roof
covering.
E. Abbreviations:
1.
DL: Dead Load.
2.
LL: Live Load.
3.
WL: Wind Load.
4.
PSF: Pound per square foot.
1.10

DELIVERY, STORAGE, AND HANDLING

A. Delivery and receipt of materials shall be in accordance with the MBMA Common Industry
Practices.
B. Deliver and store pre-fabricated components, sheets, panels, and other manufactured items so
they will not be damaged or deformed.
C. Stack materials on platforms or pallets, covered with tarpaulins or other suitable weathertight
ventilated covering. Cover metal sheets or panels so that water accumulations will drain freely.
Do not store sheets or panels in contact with other materials, which might cause staining.
PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are by MBCI and are listed as a standard of quality.

554

JOB NO. 14102

Section 13 34 19
METAL BUILDING SYSTEMS (ALTERNATE 1)
Page 4 of 7

B. Subject to requirements, of the specification of the following manufacturers and are acceptable:
Varco-Pruden
Ceco Buildings Division
Armco Bldg. System
American Steel Building Co., Inc.
Butler
Mid-West Metallic Building Co.
Inland Buildings
Whirlwind Building Systems
Alliance Steel Bldg. Systems
MBCI (Metal Roof and Wall Systems)
Star Mfg. Co.
Vic West
Tyler Building Systems
Mesco Building Solutions
C. Substitutions: Under provisions of Section 01600.
2.02

UPLIFT RATINGS

A. Requirement: Furnish a roof deck system having the Underwriter’s Laboratories wind up-lift
rating of Class 90.
B. The panels and their supports shall have been tested and rated as a system by the building
manufacturer.
2.03

DESIGN LOADS

A. Roof Live Loads (Applies to the horizontal projection):
1. 20 PSF: 0-200 SF tributary area.
2. 16 PSF: 200-600 SF tributary area.
3. 12 PSF: Over 600 SF tributary area.
B. Collateral Load:
1. 5 PSF, additional dead load above the dead weight of the steel structure for electrical and
mechanical loads not shown on drawings..
C. Provide support beams in addition to the roof purlins to support loads greater than 500 pounds.
2.04

DESIGN OF PRIMARY FRAMING
In the design of primary framing members, wind pressures shall be calculated at a Wind Speed
90 MPH, Exposure B., Nature of Occupancy Use Factor 1.0. Primary frames shall be designed
with pinned bases.

2.05

BASIC DESIGN WIND PRESSURE (wall components, girts, and wall panels):

A. Wind Speed: 90 miles per hour.
B. Wind pressures on parts and portions shall be calculated in accordance with the MBMA Design
and Practices Manual.
2.06

DESIGN LOAD COMBINATIONS
Dead/Live/Wind: Loading combinations of dead load, live load and wind loads, shall be in
accordance with MBMA recommendations, Section 9 of Design Practices.

2.07

MATERIALS (GENERAL)

A. Metals:
1. Hot-rolled Structural Steel Members: Comply with the requirements of ASTM A572, Grade
50.

555

JOB NO. 14102

Section 13 34 19
METAL BUILDING SYSTEMS (ALTERNATE 1)
Page 5 of 7

2. Hot-rolled Steel Sheet: ASTM A570, Grade 45, minimum yield of 42,000 psi.
3. Pipe: Comply with the requirements of ASTM A53, minimum yield point of 42,000 psi.
4. Members Fabricated from Plate or Bar Stock: Provide 42,000 psi minimum yield strength.
Comply with the requirements of ASTM A572, Grade 42.
5. Members Fabricated by Cold Forming: Comply with the requirements of ASTM A607, Grade
50.
6. Anchor Bolts: ASTM A307 galvanized to ASTM 153.
7. Fasteners: Manufacturer’s standard type, galvanized to comply with requirements of ASTM
A153, finish to match adjacent surfaces when exterior exposed.
8. Welding Materials: AWS D1.1
9. Grout: ASTM C1107, non-shrink.
10. Galvalume Steel Sheet: Comply with the requirements of ASTM A792.
building manufacturer’s standards.

Grade to suite

11. Hot-dipped Galvanized steel sheet: Comply with requirements of ASTM A653, SS Grade 50
with G90 coating.
12. All exposed framing shall be Hot Dipped Galvanized to G90.
13. Pre-engineered metal roof panels shall be manufacturer’s standard 16” standing seam roof
panel with a double lock seam. All are purlin bearing panels with fluoropon coating. Color to
match architectural metal roof panels at primary buildings on site. Provide 15 year watertight
warranty.
B. Paints:
1. Shop Primer for Ferrous Metal: Provide manufacturer’s standard, fast-curing lead-free,
abrasion resistant, rust-inhibitive primer selected for compatibility with substrates, with types
of alkyd-type finish paint systems indicated and for capability to provide a sound foundation
for field-applied topcoats despite prolonged exposure.
Comply with performance
requirements only TT-P-636D.
2. Shop Primer for Galvanized Members: Provide manufacturer’s standard zinc dust-zinc oxide
primer selected for compatibility with substrate. Comply with performance requirements of
FS TT-P-641.
2.09

TYPICAL FRAMING COMPONENTS

A. Rigid Frames, Wind Unit Frames, and Canopy Beams:
1. Fabricate rigid frames from hot-rolled structural steel. Provide built-up “I-beam” shape rigid
frames consisting of either tapered or parallel flanged beams as indicated on drawings with
straight columns. Provide frames factory welded and shop painted. Furnish frames complete
with attachment plates, bearing plates, and splice members. Factory drill frames for bolted
field assembly.
2. Provide length of span and spacing of frames as indicated. Slight variations in length of span
and frame spacing may be acceptable if necessary to meet manufacturer’s standard,

556

JOB NO. 14102

Section 13 34 19
METAL BUILDING SYSTEMS (ALTERNATE 1)
Page 6 of 7

however contractor accepts responsibility to fully coordinate resultant changes with
foundation, roof and wall components.
B. Bearing End Frames: Consist of columns at the building corners and a continuous rafter beam
supported by the endwall columns unless otherwise indicated as a rigid frame clear span end wall
member.
C. Endwall Columns: 8” minimum deep cold-formed “C” sections or welded built-up “I” shapes.
D. Purlins and Girts: Cold-formed “Z” sections, depth as required with 2-1/2” wide flanges and
stiffening lips. Stiffening lips shall be formed at an angle, 45 degrees, with the flanges to facilitate
nesting. Girts shall be cold-formed “Z” or “C” sections, minimum 16-gauge.
E. Eave Struts: “C” sections formed so as to provide adequate backup for both roof and wall panels
at the building eaves, minimum 16-gauge.
F. Wind Bracing (when required): Hot-rolled rounds used in fabrication shall be in accordance with
ASTM A572, Grade 50, minimum yield point of 50,000 psi.
1. Method: When wall design allows provide Diagonal bracing in both roof and sidewalls as
required by calculations. When not possible with proposed wall openings, or as indicated on
drawings, provide a rigid portal frame type wind brace component.
2. Reinforcing: Double roof purlins, inter-connected by diaphragms, in between the rigid frames
at all points of attachment of diagonal roof bracing.
3. Provide temporary bracing during erection of structure.
G. Wind Bracing Omission: Permissible where the diaphragm strength of the roof covering is
adequate to resist the longitudinal wind forces. Diaphragm action shall not be assumed for
standing seam roof systems.
H. Flange Bracing: Inside flange of all rigid frames shall be braced laterally by angles connected to
the flange and web of the frame and to the web of the purlin or girt so that the allowable
compressive stress is adequate for any combination of loading.
I.

Base Support: A continuous member shall be provided to which the base of the wall covering
may be attached.

PART 3 – EXECUTION
3.01

ERECTION

A. Framing: Erect structural framing to line, level and plumb, rigid and secure. Level base plates to
a true even plane with full bearing to supporting structures, set with double-nutted anchor bolts.
Use a non-shrinking grout to obtain uniform bearing and to maintain a level base line elevation.
Moist cure grout for not less than 7 days after placement.
B. Purlins and Girts: Provide rake or gable purlins with tight fitting closure channels and fascias.
Locate and space wall girts to suit door and window arrangements and heights. Secure purlins
and girts to structural framing and hold rigidly to a straight line by sag bracing.
C. Bracing:
1. Provide diagonal bracing in both roof and sidewalls as required.
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2. Movement resisting frames may be used in lieu of sidewall bracing, to suit manufacturer’s
standards.
D. Framed Openings: Provide shapes of proper design and size to reinforce openings and to carry
loads and vibrations imposed, including equipment furnished under mechanical and electrical
work. Securely attach to building structural frame.
E. Provide connections of exterior CMU wall to metal building system.
3.02

INSPECTION AND TESTING

A. Material and fabrication procedures are subject to inspection and test in the field, conducted by
testing agency as per Section 01 45 00. Such inspections and tests will not relieve the Contractor
of responsibility for providing materials and fabrication procedures in compliance with specified
requirements.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. The work required under this specification shall include, but not necessarily be limited to,
designing, manufacturing, shipping and installation of the crane systems complete, including all
required structural support systems, not included with the building structure system and already
indicated on the documents. It shall include testing of equipment after installation. The crane
systems shall be fully operational and shall include the runway rail support beams and rails and
the complete electrifications system. Reference structural drawings for support columns and
haunches. Reference electrical drawings for power source.
B. The type of crane shall be:
1.

A 5-ton, top running, double girder overhead crane.

C. The structural steel required to support the overhead cranes shall be included in this work. See
steel framing for building for coordination.
1.03

QUALITY ASSURANCE

A. The following publications of the issues listed below form a part of this specification to the extent
indicated by the references thereto:
American National Standard
B30.10 Hooks
B30.2-1983 Overhead and Gantry Cranes
ANSI B-30.16 Overhead Hoists
Crane Manufacturers Association of America
CMAA Specification 70 – 1983
CMAA Specification 74 – 1987
Hoist Manufacturers Institute
HMI 100-74 Specification for Electric Wire Rope Hoist
National Electric Code
NEC (Article 610 Cranes and Hoists)
Occupational Safety and Health Act
1910.179 Overhead and Gantry Cranes
National Fire Protection Association
National Electrical Manufacturers Association
NEMA ICS-1978 Industrial Control Devices, Controllers and Assemblies
NEMA ICS-1983 Enclosures for Industrial Controls
B. Field Measurements: Take field measurements prior to preparation of shop drawings and
fabrication where possible, to ensure proper fitting of work. However, allow for adjustments within
specified tolerances wherever taking field measurements before fabrication might delay work.
C. Coordination: Coordinate this work with concrete foundation and structural locations, elevation,
anchor bolts, erection sequence and lateral support by others.
D. Manufacturer shall have been in business for at least 7 years and shall be an active member of
the Crane Manufacturers Association of America (CMAA).
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Manufacturer shall be responsible for providing equipment of highest quality and workmanship,
which will perform the specified functions reliably and safely and shall permit required
maintenance procedures with minimum interruption of service.
Manufacturer shall provide evidence of Product Liability insurance coverage of a minimum of
$1,000,000 per occurrence.
Manufacturer of the crane must be authorized to distribute replacement parts and perform
warranty repairs of all major components.
1.04

MANUFACTURER’S SERVICES

A. Field training services including a two-hour classroom instruction covering all items contained in
the O & M manuals, shall be included with the equipment. The field services shall be for one
eight hour period.
B. Load tests of the bridge crane shall be performed prior to acceptance at 125% of capacity
through the full range of motions.
C. The crane manufacturer will provide start up assistance to assure that the crane is properly
installed. The start up shall be on the permanent power supply only. Any use of the equipment
prior to start up will relieve the manufacturer of all warranty commitments.
1.05

SUBMITTALS

A. Shop drawings shall be submitted in accordance with Section 01 33 00.
B. Submittals shall consist of a complete list of major components with descriptive and technical
literature and wiring diagrams of sufficient detail to demonstrate compliance to these
specifications.
C. Operating and maintenance manuals will be provided prior to delivery. The manuals will have
hard bound cover and contain as a minimum, step-by-step start up procedures, trouble shooting
guide, wiring diagrams, layout drawings, exploded parts breakdown with part numbers, test
certificates, safety information and warranty information. A minimum of 6 copies shall be
provided. Preventative maintenance procedures with check list as well as daily operating
procedures shall be included in the O & M manuals.
D. Submit manufacturer’s detailed technical data for materials, fabrication, and installation, including
outline and clearance dimension, crane data, unit weights, performance characteristics and
manufacturer’s warranty.
PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are manufactured by Ace/Gaffey, Andy Gurley, agurley@aceindustries.com,
(281) 904-9408.
B. Acceptable products and manufacturers.
1.
2.

Demag
Kone Cranes

C. Substitutions: Under provisions of Section 01 60 00.
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SERVICE CONDITIONS

A. The crane shall meet the following requirements:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
2.03

Number Required: One.
Capacity: 5-Ton.
Crane and Hoist Service Classification: Class C (CMAA).
Bridge Type: Top running, Double Box Girder.
a. Motor Horsepower: 2 @ 2hp
b. Nominal Speed: 12-120 fpm, infinitely variable
Trolley Type: Top Running.
a. Motor Horsepower: 1 @ ¾ hp
b. Nominal Speed: 70 fpm
Hoist Type: Single speed, wire rope, single reeved.
a. Motor Horsepower: 7.81 .15 hp
b. Nominal Speed: 20/3.3 fpm
Power Supply: 208 volts, 3 phase.
Ambient Temperature Rating: 15 to 125 degrees F.
Motor RPM: 1,800 max.
Hook height above. Finish floor, mid span – 26’ – 0”.
Bottom of box girder above finish floor, mid span – 24’-0”.
Crane Stops on Rail – 6’ from exterior wall.

DETAILS OF CONSTRUCTION

A. General:
1.

All equipment of structural steel construction shall be in accordance with the specifications
contained in the AISC Specifications for Design, Fabrication and Erection of Structural
Steel for Buildings.

2.

Castings, forgings and stampings shall be designed with an allowable stress not to exceed
20 percent of the minimum ultimate strength of the material.

3.

All welding shall conform to AWS D14.1 Specification for Welding Industrial and Mill Cranes.

4.

Field welding of equipment shall be in accordance with the manufacturer recommendations.

5.

Field welding to the building structure shall be in accordance with AWS D1.1 Code for
Welding in Building Construction.

6.

The rated load of the bridge crane and hoist shall be plainly marked on each side of the
bridge and load block. Markings shall be clearly legible from the loading position.

B. Crane Girder and Runway Tracks:
1.

Bridge girder and tracks shall be standard structural steel, Type ASTM A36 as shown and
specified herein.

2.

The bridge girder and track shall have a maximum deflection at rated load of L/600 of the
span.

3.

The bridge girder may be notched on the ends to engage trucks.

4.

Provide cushioned hard rubber or polyurethane stops at the ends of the trolley and crane
travel.
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C. End Trucks and Trolleys:
1.

Fabricate end trucks of structural channel sections and permanently align the completed
assembly to the bridge girder by angle braces.

2.

Design wheels to run on the specified rail.

3.

Provide drive wheel treads on motor driven end trucks and trolleys of matched diameter to
minimize skewing.

4.

Wheels shall be drop forged or rolled steel with heat treated treads and flanges or cast iron
with chilled tread and shall be a minimum tread hardness of 350 Brinell.

5.

Wheel bearings shall be single or double row, combination radial and thrust, anti-friction
precision type. Bearings shall be prelubricated and sealed or provided with fittings and
seals for pressure lubrication.

6.

Bearings shall be selected to provide a minimum B-10 life of 5,000 hours for Class C
service.

7.

Bearing life shall be based on 75 percent of the wheel load and the full rated speed of motor
propelled carriers and an assumed speed of 150 FPM for manually propelled carriers.

8.

Lugs shall be provided on end trucks to limit drop of the end truck to 1-inch or less in the
event of wheel or axle failures.

9.

Ratio of crane span to end truck wheelbase shall not exceed 7:1.

10. All gearing shall be made from material of adequate strength or durability to meet the
requirements for the intended service class.
11. All gearing except the final reduction at wheels, shall run in oil or be splash lubricated.
2.04

MOTORIZED MECHANISMS AND ACCESSORIES

A. Bridge Drive:
1.

The fixed axle drive wheels shall be directly driven through A-4 bridge drives without cross
shafting.

2.

The bridge drive unit shall be a self-contained gear reduction unit. Gears shall be precision
cut, and shall be contained within an oil-tight gear case.

3.

Motors shall be totally enclosed, non-ventilated and shall be suitable for crane service.
Motor bearings shall be anti-friction ball types. The motor shall have a 30-minute rating and
Class F insulation. Temperature use shall be in accordance with the latest NEMA standards
for the Class B insulation and enclosure used.

4.

A heavy-duty positive-acting, adjustable type bridge brake shall be provided. The brake
shall act directly upon the bridge motor pinion shaft.

5.

Bridge equipped with Festoon Electrification. Three sliding shoe runway collectors for power
pickup shall be included.
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B. Trolley Drive:
1.

The trolley shall be driven by means of a motor through a gear reduction unit mounted on
the trolley. Trolley gearing shall be precision cut and shall operate in an oil bath. Fixed axle
supported on anti-friction bearings, which shall be shielded to exclude dirt, grit, and foreign
matter and shall be attached to permit easy removal of the wheel and axle assembly.

2.

Motor construction shall be as specified above for the bridge drive.

C. Hoisting Mechanism:
1.

The hoisting mechanism shall be integral with the trolley frame. It shall consist of a winding
drum, reduction gearing and electric multiple disc brake on the motor pinion shaft. Second
brake shall be a mechanical type load brake.

2.

The winding drum shall be steel weldment and shall have single layer, deeply machined
cable grooves. The drum capacity shall be such that all the hoisting cable may be
accommodated without overlapping.

3.

The winding drum and load sheave diameter shall be not less than 24 times the hoist rope
diameter when using 6 x 37 preformed cable or 30 times the hoist rope diameter if 6 x 19
preformed cable is used. The drum shall be so designed that not less than two complete
wraps of hoisting rope will remain in the grooves when the hook is at the lowest position for
the lift specified and shall not require overlapping of the rope when the hook is at its highest
point.

4.

Hoisting rope shall be of proper design and construction for crane service. The rated
capacity load divided by the number of parts of rope, shall not exceed 20 percent of the
published breaking strength of the rope.

5.

The hoist shall have automatic adjustable upper and adjustable lower limit switches to
prevent hook overtravel.

6.

The hoist gear train shall consist of precision cut, totally enclosed reduction gearing which
shall operate in an oil bath within a sealed housing.

7.

The hoisting mechanism shall be driven by a one-speed squirrel cage motor.
construction shall be as specified for the bridge drive.

8.

All crane hoist hooks shall be equipped with safety latches.

Motor

D. Controls:
1.

The controls shall consist of all necessary electrical contactors, transformers, and
pushbotton pendant station.

2.

The pushbutton pendant station shall be suspended from a festooned system, which shall
be movable along the entire length of the drive side of the bridge. It shall extend to
approximately 4 feet-0 inches from the operating floor. Pushbottons shall be provided for
“on-Off” control, and for step control of drives, where required. Control voltage shall 110V.

3.

Reversing controller for the crane shall provide soft start on all bridge and trolley motions.
The control unit for each motion shall consist of a reversing contactor. Overload protection
shall be the automatic reset type. A main line magnetic contactor shall be included as an
emergency stop safety feature and shall be operated by means of the “Off” station at the
pushbutton pendant. A main line fusible disconnect switch manually controlled by a lever
located on the bridge shall be included.
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All wiring and conduit shall be factory installed or field installed under this Section.

E. Runway Conductor:
1.

CONTRACTOR shall furnish required covered feed conductors. The conductors shall
extend full length and shall be furnished complete with all necessary power feeds, splices,
hangers and fasteners. The conductors shall be arranged for center power feed. The
runway conductors shall be covered, safety type, as manufactured by Insul-8 Corporation;
Ducto-O-Bar, or equal.

2.

The crane runway conductors shall be furnished and installed under this Section.

F. Performance Tests:
1.

2.05

Upon Substantial Completion of this Contract and at a time approved by the ENGINEER,
CONTRACTOR shall provide the services of a qualified factory-trained and factoryapproved service man who shall inspect the bridge of crane and provide a certificate stating
that the crane trolley, hoist, and associated Work specified herein are in like new condition.
CONTRACTOR shall provide the following tests:
a.

Lift full load (125% of rated) capacity specified at mid point of span and check
deflection. Deflection shall be less than specified herein.

b.

Move full load capacity specified through full range positions of trolley, bridge and
hoist at the lower speeds.

c.

Move under no load, through full range of speeds and positions of trolley, bridge, and
hoist.

2.

If the bridge crane fails to meet the like new test; defection test; weight test; or unloaded
movement test, the CONTRACTOR shall repair or replace parts or equipment necessary to
meet the tests. Any repairs or replacements will be approved, in writing, by the
manufacturer of the equipment and submitted to the ENGINEER for approval. The
equipment shall be re-tested by the CONTRACTOR as specified until it passes all tests.

3.

The costs of repairs, testing, replacements, factory representatives, and all other costs
required to pass the performance tests shall be the CONTRACTOR’S responsibility.

ELECTRIFICATION

A. Contact Conductor System:

B.

1.

Provide and install an enclosed rigid type contact conductor system mounted parallel to
runway or track.

2.

Size contact conductors to carry the required current to all of the crane motors when
operating at rated conditions.

3.

Provide collectors of the shoe type, designed to reduce to a minimum sparking between the
shoe and contact conductor.
System Components: The electrification system shall include but not limited to the following:
1.

Conductor bars.

2.

Hanger clamps for conductor bars.
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3.

Power feeds to conductor bars.

4.

End caps for conductor bars.

5.

Torsion spring collectors.

6.

Special tooling to install electrification system.

C. Electric Power:
1. All electric hoisting equipment furnished shall conform to the applicable parts of the NEC
and the Safety Standard for Overhead Hoists, ANSI B30.16.
2. The supply voltage shall be supplied within +/- 10 percent of the rated motor voltage at the
hoist with the hoist operating under full rated load.
D. Trolley Hoist Power System: Provide and install a festooned system to operate the trolley hoist.
2.06

FACTORY ASSEMBLY AND PAINTING
A. Shop Assembly:
1. Pre-assemble items in the shop to the greatest extent possible, so as to minimize field
splicing and assembly of units at the project site.
2. Disassemble units only to the extent necessary for shipping and handling limitations.
3. Clearly mark units for re-assembly and coordinated installation.
B. Painting:
1. Crane manufacturers standard enamel finish.

2.07 IDENTIFICATION
A. Identify the bridge crane and hoist with steel nameplates, marked with the following information:
1. Manufacturer and model number.
2. Serial number.
PART 3 – EXECUTION
3.01

INSTALLATION
A. Install equipment in accordance with the shop drawings, manufacturer’s instructions, as shown
and herein specified. Bring conflicts to the attention of the engineer for resolution.
B. Lubricate, adjust, and leave in proper operating condition.
C. Install all power and control, conductors, wire, cables, and connectors on the load side of the
manual safety switch. Receive approval from engineer before wiring.
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MANUFACTURER’S SERVICES
A. A factory-trained representative shall be provided for startup and test services, and operation
and maintenance personnel training services. The serviceman shall make site visits as required
to satisfy on-site conditions and training requirements.
B. All costs, including travel, lodging, meals and incidentals shall be considered as included in the
contractor’s lump sum bid price.
C. Manufacturer’s Installation Report:
1. Prepare manufacturer’s installation reports and submit within thirty (30) days after
completion of field testing and operation instructions. The reports shall include the
following:
a. Field testing reports.
b. Description of installation deficiencies not resolved to the owner’s satisfaction.
c. Description of problems or potential problems.
END OF SECTION
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PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

SUMMARY
A.

Design, furnish and install a complete automatic sprinkler system throughout the entire building.
Design shall include complete piping and sprinkler layout, details, sections and hydraulic
calculations. Furnishing and installation shall include all related excavation, bedding, backfilling,
piping, fittings, valves, hangers and supports, fire pumps and controls, air compressors, alarm
switches, painting, equipment; cutting and patching and finishing of floors, walls and pavement;
and all appurtenant and incidental work required to complete and provide operable fire protection
system as shown on the drawings and specified herein.

B.

Note: The hydrant flow test data shown on the drawings indicates a very steep supply curve for
the fire water. If, during hydraulic calculations, it is determined that a fire pump will be required,
stop all work and notify the Architect and Engineer immediately.

C.

All fees and permits to be obtained and paid for by the Contractor installing that portion of the
work.

D.

Provide “As-Built” drawings after completion of project.

1.3

1.4

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

DESIGN CRITERIA
A.

Design systems to the occupancy requirements of NFPA 13-2010, International Fire Code (IFC)
2012 and the Authority Having Jurisdiction.

B.

Provide Fire Department connection.

C.

Provide inspector’s test station and drains.

D.

Provide detailed shop drawings of the automatic sprinkler systems in accordance with NFPA 13.

E.

System design pressure is 175 psig.

F.

Provide hydraulic calculations of the automatic sprinkler systems in accordance with NFPA 13.
Hydraulic calculations shall not exceed 95 percent of the available pressure.
QUALITY ASSURANCE
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A.

Specialist Company. Company specializing in sprinkler systems design and installation.
Licensed Fire Protection Contractor by the State of Texas.

B.

Design Certification. Person performing design of sprinkler systems shall have a NICET Level 3
or higher certification and a current RME license. All drawings and calculations shall be signed
and sealed accordingly.

C.

Installation Certification. Persons performing fire protection installation shall have a current
Texas State Fire Protection Installation License.

D.

Persons performing electrical work shall have a current Texas State Electricians License.

E.

Persons welding shall be certified in accordance with AWS QC11 – Specification for Qualification
and Certification for Level II – Advanced Welders.

F.

Pipe sizes, as shown on the Drawings and or specified herein, are minimum pipe sizes. Pipe
sizes shall be increased at no additional cost to the Contract if so required by applicable codes
and ordinances, or if sizes are not available in certain materials and equipment. Under no
circumstances shall pipe sizes be decreased.

1.5

REGULATORY REQUIREMENTS
A.

Provide in accordance with NFPA 13-2010,NFPA 24-2010, International Fire Code (IFC) 2012
and the Authority Having Jurisdiction. The Authority Having Jurisdiction includes City of
Lancaster, Texas (City Fire Marshal) and the requirements of Owner's Insurance Underwriter.

B.

Welding shall be in accordance with AWS D10.12 – Recommended Practices and Procedures for
Welding Low Carbon Steel Pipe.

C.

Piping materials specified herein are acceptable products to the Owner's Representative but all
are not necessarily acceptable to applicable local codes and ordinances. It is the responsibility of
the Contractor to provide materials, from the options listed herein, that are acceptable to both the
Owner's Representative and applicable local codes and ordinances.

D.

Pipe sizes as shown on the Drawings are minimum pipe sizes. Contractor shall increase those
pipe sizes if calculations so require, but under no circumstance shall pipe sizes be decreased.

1.6

SUBMITTALS
A.

Prior to submittal to Owner's Representative, submit shop drawings, product data, and hydraulic
calculations to the Authority Having Jurisdiction for approval in accordance with NFPA 13 and
013300 Submittal Procedures.

B.

After approval from the Authority Having Jurisdiction, submit shop drawings, product data, and
hydraulic calculations to Owner's Representative (with Certificate of Approval from the Authority
Having Jurisdiction) for approval in accordance with NFPA 13 and 013300 Submittal Procedures.
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C.

Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals.

D.

Indicate valve data and ratings.

E.

Submit certificates in accordance with 013300 Submittal Procedures.

PART 2 - PRODUCTS
2.1

GENERAL
A.

2.2

All products shall be UL listed, and in accordance with NFPA 13.
PIPE AND FITTINGS

A.

Aboveground Piping
1.

B.

2.3

Steel Pipe shall be in accordance with ASTM A53, A135 and A795. Steel pipe shall have a
Corrosion Resistance Ratio (CRR) of 1 as issued by UL. Fittings shall be in accordance
with NFPA 13. In addition, pipe and fittings shall be in accordance with City Fire Marshal
City of Lancaster, Texas and Owner's Insurance Underwriter and State Fire Marshal.

Underground Pipe And Fittings
1.

Piping within 5'-0" of the building, provide ductile iron piping for 3-inch diameter and
greater. ANSI/AWWA C115, Class 53. Fittings. ANSI/AWWA C110, ductile iron, standard
thickness. Joints: Flanged, full face, 1/8-inch thick red rubber, 316 stainless steel bolts
and nuts. Pipe, fittings, bolts and nuts to be tar coated outside. Pipe and fitting to be
cement mortar lined inside, ANSI A21.4. Pipe and fittings to be polyethylene encased,
ANSI/AWWA C105.

2.

In lieu of ductile iron piping above, piping within 5’-0” of the building may be a
manufactured one piece in-building riser, UL listed/FM approved, composed of 304
stainless steel pipe and 90 degree fitting with a working pressure of 175 psi. The riser shall
have a grooved-end connection on the outlet side and cast iron hub on the inlet side. Inbuilding riser shall be manufactured by Ames Company.

3.

Piping beyond 5’-0” of the building shall be ductile iron pipe (AWWA C151) or polyvinyl
chloride (PVC) pipe (AWWA C900). Fittings for ductile iron and PVC shall be ductile iron
(AWWA C110), 250 pound rated, mechanical joint or push-on. Joints shall be mechanical
joint or push-on (AWWA C111). Ductile iron pipe and fittings shall be tar coated outside
and cement-mortar lined inside (AWWA C104).

VALVES AND ACCESSORIES
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Valves and accessories shall be in accordance with NFPA 13.
SPRINKLER HEADS

A.

B.

C.

D.

Suspended Ceiling Type
1.

In ceilings less than 9 feet high, provide concealed pendent type heads with white factory
painted cover.

2.

In ceilings 9 feet high and greater, provide semi-recessed low profile pendent type heads
with white factory painted escutcheon and head.

Horizontal Sidewall Type.
1.

Sidewall sprinklers located less than 9 feet above finished floor shall be concealed type
heads with white factory painted finish.

2.

Sidewall sprinklers located less than 9 feet above finished floor shall be minimum profile
type heads with white factory painted finish.

3.

Sidewall sprinklers located 9 feet and greater above finished floor shall be semi-recessed
low profile type heads with white factory painted finish.

Exposed Finished Non-Ceiling Area Type
1.

Commercial standard response, low profile, upright type with chrome plated finish.

2.

Commercial quick response, low profile, upright type with chrome plated finish.

3.

Commercial quick response, low-profile, pendent type with chrome plated finish.

Exposed Non-Finished Non-Ceiling Area Type
1.

Commercial standard response, upright type with brass finish.

2.

Commercial quick response, low profile, upright type brass finish.

3.

Commercial extra large orifice, upright type with brass finish.

4.

Commercial quick response, low profile, pendent type with brass finish.
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Commercial quick response, low profile, pendent type with brass finish.

Institutional Type
1.

Horizontal sidewall quick release sprinklers with chrome plated head and escutcheon.

2.

Semi-recessed pendent quick release sprinklers with chrome plated head and escutcheon.

F.

In all electrical rooms, provide institutional type sprinkler heads.

G.

Provide sprinkler head guards on all pendent sprinkler heads less than 8 feet above finished floor
in non-finished non-ceiling areas.

H.

Acceptable Manufacturers of sprinkler heads:
Viking
TYCO
Reliable

2.5

ELECTRIC SWITCHES
A.

B.

C.

Alarm switch.
1.

Vane type, 24 VDC, adjustable retard (wet system only), dual SPDT.

2.

Pressure Type, Snap Action, NEMA 4 construction, 5 psi to 15 psi adjustment range, 24
VDC (dry system only), dual SDPT. Designed to activate alarm on increase in pressure.

Supervisory switch.
1.

OS&Y gate valve type, 24 VDC.

2.

Indicator Post Type, 24 VDC, weatherproof

3.

Pressure switch. 24 VDC, dual SPDT.

Acceptable Manufacturers for electric switches:
Potter
System Sensor

2.6

ALARM BELL
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A.

Exterior Alarm Bell.
"Sprinkler Alarm."

Electric 10" diameter, weatherproof, 97 dB at 10'-0", 24 VDC, marked

B.

Interior Alarm Bell. Electric 6" diameter, 93 dB at 10'-0", 24 VDC, marked sprinkler alarm.

C.

Acceptable Manufacturers for alarm bell:
Potter
System Sensor
Edwards

2.7

FIRE DEPARTMENT CONNECTION

2.8
Post Type, Double Clapper, two-way inlet. 500 GPM minimum inlet capacity auxiliary inlet
connection. Cast brass bottom outlet body with double clappers, outlet and inlet sizes as required to match
the hose connections used by the City of Lancaster, TX fire department. 18” high brass seamless tubing,
brass branded plate, caste brass plugs and chains. Branding shall read “Auto Spkr.” Chrome plated finish.
2.8
IDENTIFICATION
A.

Provide 1-1/2” piping labels at 25’ intervals and 1-1/2” valve tags numbered and scheduled.
Place schedule in Mechanical Room or as directed by Owner’s Representative under glass and
mounted to wall. In addition, provide signage as required by NFPA 13.

PART 3 - EXECUTION
3.1

INSTALLATION – GENERAL
A.

Installation shall be in accordance with NFPA 13, and NFPA 24 and the Authority Having
Jurisdiction.

B.

Excavating, trenching, bedding, backfilling, and compacting are specified in Section 312000
Earth Moving.

3.2

INSTALLATION - PIPE
A.

Ream pipe and tube ends to full inside diameter and remove burrs and bevel plain end pipe.

B.

Remove scale and foreign material, inside and outside, before assembly.

C.

Thread steel pipe joints up to and including 1-1/2 inch diameter. Thread, weld, or groove 2-inch
diameter and larger, including branch connections.

D.

Mechanical joints may be used instead of threaded or welded joints.
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E.

Die-cut threaded joints with full-cut standard taper pipe threads with red lead and linseed oil or
other non-toxic joint compound applied to male threads only.

F.

Coat threaded ends with pipe lubricant compound.

G.

In steel piping, main sized saddle branch connections or direct connection of branch lines to
mains is permitted if main is two pipe sizes larger than the branch. Do not project branch pipes
inside the main pipe.

H.

Solder copper tubes.

I.

Do not penetrate or cut building structural members unless otherwise noted or shown on
drawings.

J.

Fire protection water service piping below building shall be provided with both flanged joints or
rodding and thrust block restraint in accordance with NFPA 24. Flange bolts and nuts shall be
316 stainless steel. All rodding shall be coated with bitumastic coating. Gravity thrust block
restraint shall be provided on the below floor elbow at the base of the riser. Minimum size of
concrete thrust block shall be 36”x 36” x 36”.

K.

Establish elevation of buried pipe outside the building to ensure not less than 3 feet of cover over
top of pipe.

L.

Piping shall not run through grade beams. Piping shall run under grade beams.

M.

Place pipe runs to minimize obstruction to other work.

N.

Place piping in concealed spaces above finished ceilings.

3.3

INSTALLATION - VALVES
A.

Install valves with stems upright or horizontal, not inverted.

B.

Provide drain valves at main shut-off valve and after all zone valves. In addition, provide auxiliary
drains at all low points.

3.4

INSTALLATION - EQUIPMENT
A.

Locate Fire Department connection in accordance with City Fire Marshal, with sufficient
clearance from walls, obstructions, or adjacent siamese connectors to allow full swing of Fire
Department wrench handles.

B.

Locate exterior alarm bell on outside building wall next to riser. Locate interior alarm bell on
inside building wall next to riser.
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C.

Center heads in two directions in 2'-0" x 2'-0" ceiling tile and provide piping offsets as required.or
one direction (short side) only in ceiling tile with location in other direction (long side) variable,
dependent upon spacing and coordination with ceiling elements.

D.

Apply strippable tape or paper cover to ensure sprinkler heads do not receive field paint finish.

E.

Provide inspectors test stations in accordance with NFPA 13 and the Authority Having
Jurisdiction to properly test all alarms and flow. Inspectors test station locations shall be
acceptable to the Owner’s Representative.

F.

Provide 3/4-inch ball drip at below grade ell of sidewalk Fire Department Connection. Provide
one cubic yard of 3/4-inch washed rock around ball drip.

G.

Provide 24" x 24" x 12" thick concrete collar around base of sidewalk Fire Department connection
when not installed in concrete pavement.

H.

Sprinkler heads located under glass or plastic skylights exposed to direct rays of sun shall be
intermediate temperature classification.

I.

Dry sprinkler systems located in areas with ceilings shall be concealed with dry pendent type
sprinkler heads.

3.5

CLEANING
A.

3.6

Flush entire piping system of foreign matter in accordance with NFPA 13 and NFPA 24.
TESTING

A.

Hydrostatically leak test entire piping system in accordance with the Authority Having Jurisdiction,
NFPA 13 and NFPA 24 or 1-1/2 times the operating pressure, whichever is greater.

B.

Leak testing shall be witnessed and approved by the Authority Having Jurisdiction and Owner's
Representative.

C.

Submit "Certificates of Test Completion and Approval" for Piping Systems Leak Testing stating
that all test results are satisfactory. Certificates must be signed by Contractor, the Authority
Having Jurisdiction and Owner's Representative.

D.

Test automatic sprinkler systems, including alarm switches, supervisory switches, electric alarm
bells, and interfacing with building fire and smoke alarm system to ensure proper operation.
Tests shall be performed in accordance with the Authority Having Jurisdiction and NFPA 13.

E.

Operational tests shall be witnessed and approved by the Authority Having Jurisdiction and
Owner's Representative.
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After completion and approval of testing submit "Certificate of Test Completion and Approval" for
automatic sprinkler systems operation stating that all test results are satisfactory. Certificates
must be signed by Contractor, the Authority Having Jurisdiction and [Owner's Representative.]
OWNERS OPERATION AND MAINTENANCE TRAINING

A.

Fire Protection Contractor shall provide a minimum of 4 hours (or as long as required by the
Owner) to demonstrate to the Owner the proper operation and maintenance of the automatic
sprinkler system including associated accessories and alarms. Fire Protection Contractor shall
arrange times and dates satisfactory to all persons required to be in attendance.

B.

After completion and approval of demonstrations, submit "Certificates of Demonstration
Completion and Approval" for automatic sprinkler system stating that the Demonstrations of the
systems is satisfactory.
Certificates must be signed by the, Contractor and Owner's
Representative.

C.

After completion and approval of demonstrations, submit "Certificates of Demonstration
Completion and Approval" for fire system stating that the Demonstrations of the systems is
satisfactory. Certificates must be signed by the, Contractor, and Owner's Representative.

END OF SECTION
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PART 1 - GENERAL
1.1 REFERENCES
A.

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

1.2 SUMMARY
A.

Plumbing systems including related excavation, bedding, backfilling, piping, fittings, valves,
hangers and supports, controls, painting, insulation, plumbing fixtures and trim, and plumbing
specialties and equipment; cutting and patching of floors, walls and pavement; and all
appurtenant and incidental work to complete and provide operable systems as shown on the
drawings and specified herein.

B.

Fees and permits to be obtained and paid for by the Contractor installing that portion of the
work.

C.

Provide “As-Built” drawings after completion of project.

1.3 QUALITY ASSURANCE
A.

Persons performing plumbing work shall have a current Texas State Plumbing License.

B.

Persons performing electrical work shall have a current Texas State Electricians License.

C.

Welding Materials and Procedures. Conform to AWS 10.12.

D.

Welders Certification. Employ certified welders conforming to AWS QC11-Level II Advanced
Welders.

E.

Manufacturer's model numbers listed under the acceptable manufacturers and models are
provided to indicate the basic product series required. In addition, features listed in the product
description shall be included whether or not included with the listed model number.

F.

Pipe sizes, as shown on the Drawings and or specified herein, are minimum pipe sizes. Pipe
sizes shall be increased at no additional cost to the Contract if so required by applicable codes
and ordinances, or if sizes are not available in certain materials and equipment. Under no
circumstances shall pipe sizes be decreased.

1.4 REGULATORY REQUIREMENTS
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A.

Plumbing work to Conform to the most recent editions of the City of Lancaster, Texas
applicable codes and ordinances, International Plumbing Code-2012, International Energy
Conservation Code-2012, International Fuel Gas Code-2012 and NFPA 54-2012.

B.

Conform to the most recent editions of the Texas Accessibility Standards (TAS).

C.

Materials specified herein are acceptable products to these specifications, but are not
necessarily acceptable to applicable local codes and ordinances. It is the responsibility of the
Contractor to provide materials, from the options listed herein, that are acceptable to both these
specifications and applicable local codes and ordinances.

D.

Under PART 2- PRODUCTS where acceptable products and models are called out by product
“acceptable manufacturer and model or approved equal”, contractor may substitute an equal
product and submit that product to the Owner’s Representative for approval prior to ordering
product. Where it is called out “acceptable manufacturers and models” contractor shall select
from one of those listed and submit it to the Owner’s Representative.

1.5 SUBMITTALS
A.

Submit product data on valves, fixtures and trim, plumbing specialties and equipment and other
items specified herein and shown on the drawings to the Owner's Representative for review.

B.

Submit product data on pipe materials, fittings, valves and accessories specified within this
Section in accordance with Section 013300 Submittal Procedures.

C.

Submit certificates required within this specification section in accordance with Section 013300
Submittal Procedures

PART 2 - PRODUCTS
2.1 PIPE AND FITTINGS
A.

Domestic and non-potable Water Piping (Within 5 feet of the building).
1. Interior aboveground - 4-inch diameter and less. Pipe. copper tubing, ASTM B88, Type
“M” hard drawn. Fittings. ANSI B16.22 wrought copper, ANSI B16.18 cast copper or
copper press fittings with EPDM O-rings as manufactured by ProPress. Joints:
ANSI/ASTM B32, solder, Grade 95TA or press type.
2. Interior and exterior, below ground, 3-inch diameter and greater. Pipe. Ductile iron
ANSI/AWWA C151, Class 50. Fittings. Ductile iron, ANSI/AWWA C110, standard
thickness. Joints: Restrained mechanical joint, rubber gasket, ANSI/AWWA C111. Pipe
and fittings tar coated outside and cement mortar lined inside ANSI A21.4.
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3. Interior and exterior, below ground, 2-1/2-inch and less. Pipe: copper tubing, ASTM
B88, Type "K" hard drawn or annealed. Fittings: ANSI/ASME B16.18, cast copper or
ANSI/ASME B16.22, wrought copper. Joints: no joints.
B.

Sanitary Sewer Waste and Vent (Within 5 feet of the building).
1. Interior and exterior above and below ground. Hub and spigot service weight cast iron
soil pipe and fittings - ASTM A74 joined with a compression type rubber gasket. Pipe
and fittings tar coated inside and outside.
2. Interior and exterior below ground. No-hub cast iron soil pipe and fittings - CISPI 301.
Joints: Couplings shall conform to ASTM A-888, 3” wide for pipe 1-1/2’ to 4” diameter, 4”
wide for pipe sizes 5” to 10” diameter, and 5-5/8” wide for couplings 12” and 15” diameter
with neoprene sealing conforming to ASTM C-564, 24 gauge 304 stainless steel shields
and 304 stainless steel worm drive clamps with a minimum clamp torque of 125in/lbs, as
manufactured by Clamp-All Products, Model HI-TORQ 125 or cast iron split clamps
secured by stainless steel bolts and nuts with neoprene gasket manufactured by MG
Couplings.
3. Interior aboveground. No-hub cast iron soil pipe and fittings - CISPI 301. Joints:
Couplings shall conform to ASTM A-888, 3” wide for pipe 1-1/2’ to 4” diameter, 4” wide
for pipe sizes 5” to 10” diameter, and 5-5/8” wide for couplings 12” and 15” diameter with
neoprene sealing conforming to ASTM C-564, 28 gauge 304 stainless steel shields and
304 stainless steel worm drive clamps with a minimum clamp torque of 80 in/lbs, as
manufactured by Clamp-All Products, Model HI-TORQ 80.
4. Interior and exterior above and below ground. Pipe. PVC, ASTM D2665, Schedule 40.
Fittings. PVC, DWV type, Schedule 40. Joints: ASTM D2855 and D2564, solvent weld.

C.

Storm Drainage (Within 5 feet of the building).
1. Interior and exterior above and below ground. Hub and spigot service weight cast iron
soil pipe and fittings- ASTM A74 joined with a compression type rubber gasket. Pipe and
fittings tar coated inside and outside.
2. Interior and exterior below ground. No-hub cast iron soil pipe and fittings - CISPI 301.
Joints: Couplings shall conform to ASTM A-888, 3” wide for pipe 1-1/2’ to 4” diameter, 4”
wide for pipe sizes 5” to 10” diameter, and 5-5/8” wide for couplings 12” and 15” diameter
with neoprene sealing conforming to ASTM C-564, 24 gauge 304 stainless steel shields
and 304 stainless steel worm drive clamps with a minimum clamp torque of 125 in/lbs, as
manufactured by Clamp-All Products, Model HI-TORQ 125 or cast iron split clamps
secured by stainless steel bolts and nuts with neoprene gasket manufactured by MG
Couplings.
3. Interior aboveground. No-hub cast iron soil pipe and fittings - CISPI 301. Joints:
Couplings shall conform to ASTM A-888, 3” wide for pipe 1-1/2’ to 4” diameter, 4” wide
for pipe sizes 5” to 10” diameter, and 5-5/8” wide for couplings 12” and 15” diameter with
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neoprene sealing conforming to ASTM C-564, 28 gauge 304 stainless steel shields and
304 stainless steel worm drive clamps with a minimum clamp torque of 80 in/lbs, as
manufactured by Clamp-All Products, Model HI-TORQ 80.
4. Interior and exterior above and below ground. Pipe. PVC, ASTM D2665, Schedule 40.
Fittings. PVC, DWV type, Schedule 40. Joints: ASTM D2855 and D2564, solvent weld.
D.

Natural Gas (Within 5 feet of the building).
1. Interior and exterior above ground. Pipe. Steel, ASTM A53, Schedule 40 black. Fittings.
Malleable iron, ANSI/ASME B16.3 or forged steel welding type ASTM A234. Joints:
Threaded for pipe 2 inches and less and welded ANSI/AWS D1.1 for pipe over 2 inches.
2. Exterior steel above ground. Field apply two coats of exterior grade enamel paint. Color.
yellow.
3. Exterior below ground. Pipe. Steel, ASTM A53, Schedule 40 black. Fittings. Forged
steel welding type, ASTM A234. Joints: Welded ANSI/AWSD1.1.
4. Steel below ground. Pipe. Factory applied protective coating consisting of polyethylene
plastic film bonded to the prepared pipe surface by a hot applied thermo-plastic adhesive
conforming to ANSI/AWWA C105. Fittings and Joints. Field applied protective coating
consisting of a double layer, half-lapped, each in different directions, 10 mil, cold applied
polyethylene plastic tape bonded to the prepared pipe surface.
5. Exterior below ground. Pipe and Fittings. Polyethylene, ASTM D1248 and ASTM
D2513, 100 psi pressure rated at 73.4ºF. Joints. Butt fusion, in accordance with
manufacturers recommendations and the DOT 192.285.
6. Gas transition riser from PE to steel for below ground to above ground. Anodeless riser,
Schedule 40 epoxy coated casing with transition, meets ASTM D2513 and DOT 192.283.
Manufactured by Perfection Corporation or approved equal.

E.

Compressed Air (Within 5 feet of the building).
1.

Interior above ground. Pipe. Steel, ASTM A53, Schedule 40 black. Fittings. Malleable
iron, ANSI/ASME B16.3. Joints: Threaded.

2.2 VALVES
A.

Gate Valves. For Water Shutoff
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1. 2-1/2" and 3". MSS-SP-80 and NSF 61, 175 psi minimum working pressure, lead free,
bronze construction, screw-in bonnet, rising stem, solid wedge disc, threaded or soldered
connections.
Acceptable Manufacturers:
Apollo
Nibco
Viega
B.

Ball Valves. For Water Shut-Off and Throttling.
1. 3" and less. MSS-SP-110 and NSF 61, lead free, 400 PSI working pressure, brass or
bronze construction, reinforced TFE seat and Viton seal materials, lever handle, threaded
or soldered connections. Throttling valves shall be provided with memory stops.
Acceptable Manufacturers:
Apollo
Nibco
Viega

C.

Ball valves. For interior natural gas shut-off.
1. 3" and less. MSS-SP-110 and UL listed and labeled for natural gas, 400 PSI minimum
working pressure, brass or bronze construction, TFE seats, lever or "T" handle, threaded
connections.
Acceptable Manufacturers:
Apollo
Nibco
Viega

D.

Ball Valves. For Compressed Air Shut-Off

1. 3" and less. MSS-SP-110, rated 400 PSI working pressure, brass or bronze construction,
reinforced TFE seat and viton seal material, dezincification resistant, lever handle,
threaded, soldered or press type connections.
Acceptable Manufacturers:
Apollo
Nibco
Viega
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Plug valves. For interior and exterior natural gas shut-off.
1. 2” and larger. UL listed and labeled for natural gas, 175 PSI minimum working pressure,
cast iron body, non-lubricated resilient plug seal and stem seal for natural gas, lever
handle, and threaded connections for sizes 2" and less, flanged connections for sizes 2
1/2" and greater.
Acceptable Manufacturers:
Apollo
Nibco
Viega

F.

Check Valves. For Water.
1. Conforms to MSS-SP-80, swing type, 200 PSI minimum working pressure, NFS 61, lead
free, brass or bronze construction, bronze disc, PTFE seat, threaded or soldered
connections.
Acceptable Manufacturers:
Apollo
Nibco
Viega

G.

Vacuum Relief Valves. For Water Heater Tank.
1. Conform to ANSI Z21.22, lead free, swing type, 200 PSI minimum working pressure,
brass or bronze construction, silicone disc, Buna-N o-ring, glass filled polysulfone float
stainless steel spring and threaded connections.
Acceptable Manufacturers:
Watts
Rheem
Same manufacturer as the water heater

2.3 PIPELINE STRAINERS
A.

Strainers shall be full line size of connecting piping, with ends matching piping system
materials. Select strainers for 125 psi working pressure, with Type 304 stainless steel screens,
with 3/64" perforations @ 233 per sq. in. Strainers shall be threaded ends, cast-iron body,
screwed screen retainer with centered blowdown fitted with pipe plug.

2.4 METERS AND REGULATORS
A.

Gas Pressure Regulator
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1. Cast iron body, flanged connections, internal relief valve, adjustable spring range setting.
See drawings for size and pressure setting. Relief vent shall be piped to outside.
Acceptable manufacturers or approved equal:
Fisher
American
Sprague
Equimeter
B.

Gas Meter
1. Diaphragm-type, positive displacement, aluminum case, temperature compensated, with
internal corrosion-resistant components, threaded ends for 2-inch and smaller, flanged
ends for 2-1/2-inch and larger, for gas pressure, and volume flow indicated on drawings.

C.

Air Pressure Regulator
1. Air Pressure Regulator (APRV). Zinc. aluminum alloy or bronze body, rated for 250 psig
minimum inlet pressure, threaded connections, diaphragm operated, direct acting, spring
loaded manual adjustable spring range setting of 0 to 250 psig. See drawings for size
and pressure setting.
Acceptable manufacturers or approved equal:
Wilkerson

D.

Water Pressure Regulator
1. ASSE 1003, rated 300 PSI minimum working pressure, NSF 61-G lead free cast copper
alloy body, stainless steel seat, EPDM valve disc, Buna-N diaphragm, 75 to 125 psi
adjustable pressure range, factory set at 80 psi and threaded connections.
Acceptable Manufacturers and Models:
Watts

LFN223M2-BS-HP

2.5 INSULATION
A.

Foamed plastic flexible pipe covering - ASTM C534, .27 at 75ºF thermal conductivity, maximum
flame spread of 25 and smoke density of 50.
Acceptable manufacturers and models or approved equal:
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INSUL-TUBE 180
Imcolock

Staples, bands, wire, cements, adhesives, sealers and protective finishes as recommended by
insulation manufacturer for applications indicated.

2.6 HANGERS AND SUPPORTS
A.

Provide hangers and supports in accordance with Manufacturer Standardization Society (MSS)
SP-58, SP-69 and SP-89.

2.7 PLUMBING SPECIALTIES
A.

Roof Drain.
1. RD-1. Cast iron body with sump, bottom outlet, removable polyethylene dome strainer,
adjustable level, membrane, flange and clamp, gravel stop, underdeck clamp, drain
receiver and extension collar.
Acceptable manufacturers and models or approved equal:
Watts
Josam
Wade
Smith
Zurn

RD-100
21000
W-3010
1015
Z-113

2. OD-1. Cast iron body with sump, bottom outlet, removable polyethylene dome strainer,
adjustable level, secured plastic internal water guard for 2" above inlet of adjacent roof
drain (or as required by local code), membrane flange and clamp with integral gravel
stop, adjustable underdeck clamp, drain receiver, and extension collar.
Acceptable manufacturers and models or approved equal:
Watts
Josam
Smith
Wade
Zurn

RD-100-R
Series 26000
Series 1074
Series W-3000-SD
Series Z-100-EA-W2

3. N-1. Downspout nozzle, cast bronze body and flange, with threaded outlet.
Acceptable manufacturers and models or approved equal:
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RD-940
Series 25010
Series 1770
Series W-3940
Series Z-199

Floor Drains.
1. FD-1. Cast iron body, double drainage flange, weepholes, bottom outlet, vandal resistant
6" diameter nickel bronze adjustable flat strainer, and non-puncturing flashing collar.
Acceptable manufacturers and models or approved equal:
Watts
Josam
Smith
Wade
Zurn

FD-100-A
30,000-A
2010-A
W-1100
Z-415

2. FD-2. Type 316 stainless steel body, double drainage flange, weepholes, vandal
resistant, bottom outlet, 7" diameter 316 stainless steel adjustable heavy duty tractor type
flat strainer and flashing ring. Floor drain shall be designed for acid use.
Acceptable manufacturers and models or approved equal:
Josam
Smith

C.

Series 30000-E-SS-316
Series 9710-C-316

Floor Sink Drain.
1. FS-1. Square cast iron body, double drainage flange, weepholes, bottom outlet,
aluminum dome strainer, non-puncturing flashing collar, porcelain enamel or epoxy
coated interior, and less grate. Size 12" x 12" x 8".
Acceptable manufacturers and models or approved equal:
Watts
Josam
Smith
Wade
Zurn

D.

FS-740
49040
3150
W-9140-24
Z-1901

Cleanout.
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1. FCO. Floor cleanout, cast iron body, adjustable type, heavy duty tractor type vandal
resistant, round nickel bronze top, and threaded plastic plug.
Acceptable manufacturers and models or approved equal:
Watts
Josam
Smith
Wade
Zurn

CO-1200-RX
56040-1
4248-NB
W-6000-X
Z-1400-BP-HD-ZN

2. GCO. Grade cleanout, cast iron body, with straight body for caulking into soil pipe hub
with countersunk tapered threaded bronze plug. Provide "T" handle wrench.
Acceptable manufacturers and models or approved equal:
Josam
Smith
Wade
Zurn

58190-22
4283
W-8530
Z-1449-BP

3. DYCO. Double yard cleanout, cast iron body, with straight body for caulking into soil pipe
hub with countersunk tapered threaded bronze plug and double cleanout T. Provide "T"
handle wrench.
Acceptable manufacturers and models or approved equal:
Josam
Smith
Wade
Zurn

58710
4402
W-8450R
Z-1450-RD

4. WCO. Wall cleanout, Recessed type, cast iron body with threaded brass plug, flush
mounted stainless steel access cover with countersunk center screw and vandal
resistant.
Acceptable manufacturers and models or approved equal:
Josam
Smith
Wade
Zurn
E.

58710
4402
W-8450-R
Z-1441-Z

Wall Hydrants.
1. NFWH-1. Non-freeze wall hydrant, exposed type, chrome plated brass or nickel bronze
finish on brass casting body, 3/4" hose thread nozzle, integral vacuum breaker, loose key
handle. Vacuum breaker to be in conformance with ANSI/ASSE 1011.
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Acceptable manufacturers and models or approved equal:
Watts
Woodford
Josam
Smith
Wade
Zurn

HY-420-14
65
71050
5609
W-8620
Z-1310

2. NFRH-1. Non-freeze roof hydrant. ASSE 1057 approved with backflow preventer shall be
lead free, brass body with 3/4 inch male inlet threads and 3/4 inch hose connection. No
drain required. Faucet handle shall be securely attached to stem. Hydrant shall be
mounted on a 1 inch Schedule 40 galvanized steel riser through roof with stainless steel
canister below roof. Mount hydrant head 26 inches above roof deck.
Acceptable Manufacturer and Model:

F.

Woodford
SRH-MS
Hoeptner
2131RE Water Hammer Arresters.
1. WHA. ASSE 1010 and PD1 WH-201, permanently sealed bellows or expanding
chamber. Sizing symbols indicated on drawings are standard classification established
by PD1-WH201.

G.

Trap Protection Devices.
1. Trap Protection Device. ASSE 1072 Certified, designed to allow wastewater to open and
adequately discharge floor drain through its interior and closes and returns to original
position after wastewater discharge is complete.
Acceptable manufacturers and models or approved equal:
Proset Systems
SureSeal
Smith

H.

Trap Guard
Inline Trap Seal
2692

Backflow Preventers.
1. RPZ-1 and RPZ-2. Reduced pressure backflow preventer 2" and smaller; ANSI/ASSE
1013; complete unit of two independently acting check valves together with an
automatically operating pressure relief valve, two ball valves, strainer, and four test
cocks, bronze or stainless steel body and internal parts, 150 psi working pressure, and
shall comply with AWWA Standard C506.

I.

Flashings
1. Sheet lead shall be 4 pound weight.
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2. Sheet copper shall be 16 ounce weight.
2.8 PLUMBING FIXTURES

A.

Water Closets and Flush Valves.
1. WC-1. TAS Handicapped, Seat mounting height between 17” and 19” above finished
floor, wall mounted, HET flush valve type, back outlet, white vitreous china, siphon jet
action, elongated bowl, 2-1/8" diameter fully glazed trapway, 1-1/2" top inlet spud,
designed to operate on 1.28 gallons per flush maximum. Water closet and flush valve
shall have a MaP test score of 1000 grams as certified by the latest Maximum
Performance Test.
Acceptable manufacturers and models:
American Standard
Kohler
Sloan
Zurn

3351.001
K-4325
ST-2050-A-1.28
Z5616-BWL

2. Flush-valve for WC-1 and WC-2. Exposed manual operated type, chrome-plated body
and exposed trim, synthetic rubber diaphragm or piston type, TAS non-hold-open lever
activating handle, 1" supply inlet, screw driver back-check angle stop, vacuum breaker,
1-1/2" top outlet spud with wall and spud flanges and 1.28 gallons per flush maximum.
Inlet of flush-valve shall be 11-1/2" above rim of water closet.

Acceptable manufacturers and models:
Zurn
Sloan
American Standard
Kohler
B.

ZEMS-6000AV-HET
Royal 111-1.28
6047.121.002
K-13517

Water Closet Trim
1. Seat for water closets. White polypropylene, posture molded, elongated, open front,
concealed one piece stainless steel self-sustaining check hinges and integral molded
bumpers.
Acceptable manufacturers and models:
Centoco
Olsonite
Church
Beneke

500 CCSS
10 CCSS
9500 SSC
533 SS
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2. Supply and stop for WC-1. Through to wall angle type, chrome plated brass, 1/2"
threaded or soldered inlet, by 3/8" O.D. compression type outlet. 3/8" O.D. chrome
plated flexible copper riser and wall escutcheon.
3. Carrier for WC-1. Heavy duty, wall-mounted type, adjustable height, compatible with
specified water closet, complete with chrome-plated finished exposed trim, foot support,
through wall frame, and required accessories for the appropriate type for the pipe
materials specified. Assembly to include an adjustable horizontal cast iron closet fitting of
the inlet type compatible with the piping type and arrangement as shown on the
drawings.
Acceptable Manufacturers:
Watts
Josam
Smith
Wade
Zurn
C.

Urinals and Flush Valves.

1. UR-1. TAS Handicapped, Wall-mounted, HEU flush-valve type, white vitreous china, 14
inch minimum elongated rim type, extended privacy sides, washout flush action, flushing
rim, integral trap, 3/4" top inlet spud and designed to operate on 0.125 gallon per flush
maximum. Mounted at handicapped height 17” from finished floor to rim.
Acceptable Manufacturers and Models:
Zurn
Sloan
American Standard
Kohler

Z-5798
SU-1000-A
6590.001
K-4904-ET

2. Flush-valve for UR-1. Exposed manual operated type, chrome-plated body and exposed
trim, synthetic rubber diaphragm or piston type, TAS/ADA non-hold-open lever activating
handle, 3/4" supply inlet, screw driver back-check angle stop, vacuum breaker, 3/4" top
outlet spud with wall and spud flanges and 0.125 gallon per flush maximum.
Acceptable Manufacturers and Models:
Zurn
Sloan
American Standard
Kohler

Z-6003AV-ULF
Royal 186-0.125
6045.013.002
K-13520
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3. Carrier for urinals. Floor supported, compatible with urinal, chrome plated finished
exposed trim, adjustable through wall frame including top and bottom hanger plates, steel
uprights, block foot supports and accessories.
Acceptable Manufacturers:
Watts
Josam
Smith
Wade
Zurn
D.

Lavatory and Trim.
1. L-1. Wall mounted, TAS handicapped, white vitreous china, size 20"x 18", holes for
concealed arm carrier, front overflow, integral back, soap depression, and 4" center
holes. Mount 29" from finished floor to bottom lavatory front edge.
Acceptable Manufacturers and Models:
American Standard
Kohler
Sloan
Toto
Zurn

0355.012
K-2005
SS-3003
LT307.4
Z5344

2. Thermostatic faucet for L-1. Chrome-plated cast brass 4" centers, laminar flow spout
with chrome-plated single lever handle with integral ASSE 1070 thermostatic actuator
and checks. Maximum flow is 0.5 GPM.
Acceptable Manufacturer and Model:
Watts

P1070

3. Supplies and Stops for lavatories. Through the wall angle type, chrome plated lead free
brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8" O.D. compression type outlet,
vandal proof with loose key removable handle 3/8" O.D. chrome-plated flexible copper
riser and wall escutcheon. Provide loose key for each stop.
4. Strainer and Tailpiece for lavatories. Chrome plated cast brass drain and tailpiece, with
flat strainer. Size: 1-1/4" diameter.
5. P-trap for lavatories. 17 gauge chrome plated brass with integral cleanout and wall
escutcheon. Size: 1-1/4" diameter.
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6. Lavatory insulation kit for handicapped lavatories.
Fully molded, specifically
manufactured insulation covering for lavatory -P-trap, tailpiece, angle stop valve and
supply assembly. Assembly to include manufacturer's fasteners kit to be designed for
removal and reinstallation. Color of assembly to be white. Minimum "K" value of
assembly to be 1.17 conforming to ASTM C177. Provide on lavatories located in toilet
rooms that are designed for handicapped.
Acceptable Manufacturer:
Truebro
Plumberex
7. Carrier for wall mounted lavatories shall be floor supported, compatible with lavatory,
adjustable through wall frame, steel uprights, block foot supports, concealed arms and
accessories.
Acceptable Manufacturers:
Watts
Josam
Smith
Wade
Zurn
E.

Sinks and Trim.

1. S-1. Countertop mounted, TAS handicapped, double compartment, 18-gauge stainless
steel, faucet deck, self-rim, with undercoated underside, off-center drain, three (3) 1-1/2"
dia. faucet holes, 8" centers, size 33" x 21" x 6" deep.
Acceptable Manufacturers and Models:
Elkay
Just

LAR 3321
DBW-2133-A-GR

2. Faucet for S-1. Chrome plated brass, deck mount base, 8" centers, swing laminar flow
spout with 8" reach (centerline of spout inlet to centerline of spout outlet) and lever
handles. Maximum flow is 1.0 gpm.
Acceptable Manufacturers and Models:
Chicago Faucet
T&S Brass
Speakman
Zurn
Moen
American Standard

1100
B-1121
SC-5763-8
Z-871G3
8123-S007
7230.372H
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3. Supplies and Stops for sinks. Through the wall angle type, chrome plated lead free
brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8" O.D. compression type outlet, 3/8"
O.D. chrome-plated flexible copper riser and wall escutcheon.
4. Strainer and Tailpiece for sinks. Stainless steel body, conical strainer, and tailpiece, with
neoprene stopper. Size: 1-1/2" diameter.
5. P-Trap for sinks. 17 gauge, chrome plated brass and wall escutcheon. Size 1-1/2"
diameter.
6. Food waste disposer (GD): Continuous feed type, stainless steel grinding chamber,
shredder ring, shredder, and sink flange, noise muffling sound barrier insulation, overload
protection with manual rest, 1/2 HP.
Acceptable Manufacturers and Models:
In-Sink-Erator
Waste King
F.

333-SS
SS5000

Mop Sink and Trim.
1. MS-1. Floor mounted, molded polyester or fiberglass material, size. 24" x 24" x 10", 3"
drain, mop hanger, hose and hose bracket, vinyl bumperguard, removable combination
dome strainer and stainless steel lint basket, white color.
Acceptable Manufacturers and Models:
Fiat
Mustee
Swan

MSB 2424
63
MS-2424

2. Faucet for MS-1. Chrome plated brass, 3/4" hose thread outlet, wall mounted for
concealed supply pipe, wall brace, integral stops, pail hook, and vacuum breaker.
Acceptable Manufacturers:
Chicago Faucet
T&S Brass
Zurn
Delta

897
B-665
Z-841M1
28C2383

3. Trap for JS-1. 3" under floor.
G.

Utility Sink and Trim
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1. S-2. Wall-mounted, single compartment, molded stone, wall bracket, integral back deck
with 4" center holes, strainer and tailpiece. Size. 23"x21."
Acceptable Manufacturers and Models:
Fiat
Mustee
Swan

L-1
17F
MF-1

2. Faucet for S-2. Chrome plated, deck mounted centerset combination control, swing plain
end spout with 6" reach, blade handles, 1.5 gpm maximum flow.
Acceptable Manufacturers and Models:
Chicago Faucet
T&S Brass
Royal Brass

891-E2
B-1110
5469.1

3. Supplies and Stops for utility sink. Through the wall angle type, chrome plated lead free
brass, 1/4 turn, 1/2" threaded or soldered inlet by 3/8 O.D. compression type outlet, 3/8"
O.D. chrome-plated flexible copper riser and wall escutcheon.
4. P-Trap for utility sink. 17 gauge, chrome plated brass and wall escutcheon. Size: 1-1/2"
diameter.
5. Carrier for wall-mounted for utility sink mounted on walls other than concrete block. Floor
supported type for sink hanger, compatible with specified sink, complete with adjustable
through the wall frame including steel uprights, block foot supports and accessories.
H.

Electric Water Coolers and Trim

1. EWC-1. Twin unit bi-level, TAS handicapped for front wheelchair access, wall-mounted,
front push bar, stainless steel top and backsplash, stainless steel cabinet . Low unit shall
be mounted up +36" to top of bubbler for handicapped. Electric water cooler shall be
o
provided with flexible bubbler guard. Water cooler shall deliver 8.0 GPH of 50 F water,
o
o
based upon 80 F inlet water temperatures, and 90 F ambient air temperature. Unit shall
be lead free.
Acceptable Manufacturers and Models:
Elkay
Haws
Oasis
Halsey Taylor
Sunroc

EBFATL-8-S
HWBFA8L
P8AMSL
HAC8BL-Q
ADA-8-BL
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2. Supply and stop for electric water coolers: Supplied through the wall, chrome-plated lead
free brass, 1/4 turn, 1/2" female standard pipe thread inlet by 3/8" O.D. compression type
outlet angle stop, wheel or four-armed handle, with flexible riser and wall escutcheon.
3. P-trap for electric water coolers: 17-gauge chrome-plated brass, size 1- 1/4", integral
cleanout, and wall escutcheons.
4. Carriers for electric water coolers: Mounted on concrete block walls only shall be
wall-mounted type, compatible with specified electric water cooler, complete with hanger
wall plate, adjustable through the wall supporting rods and accessories.
Acceptable Manufacturers:
Watts
Josam
Smith
Wade
Zurn
5. Carriers for electric water coolers: Mounted on concrete block walls or walls other than
concrete block shall be floor-mounted type, compatible with specified electric water
cooler, complete with adjustable through the wall frame including top and bottom hanger
plates, steel uprights, and block foot supports, and accessories.
Acceptable Manufacturers:
Watts
Josam
Smith
Wade
Zurn

I.

Showers and Trim

1. Mixing valve assembly for SHWR-1. TAS handicapped, complete with mixing valve,
combination backflow preventer/wall spout with wall escutcheon for hand held shower
head assembly for concealed piping installation with chrome-plated exposed parts.
Pressure balancing type mixing valve with adjustable temperature limit stop, single lever
handle, and integral checks and stops. Hand held shower head assembly shall include a
69" minimum long metal hose, nylon hand held shower head and 24" minimum long
stainless steel combination slide/grab bar with up/down and right/left pivoting sprayer
slide bracket. Shower valve shall be provided with universal rough-in. Maximum flow to
be 1.5 GPM.
Acceptable Manufacturers and Models:
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4500 w/accessories
SM-1420 w/accessories
BP-56-L w/accessories
IC-EF w/accessories
Z-7100 w/accessories
Series 410 w/accessories
Series 11T5333 w/ accessories

2. Shower head for SH-____. Hand held Chrome-plated brass construction, adjustable
direction and lever operated adjustable spray pattern, 1.5 GPM maximum flow, with
chrome-plated brass arm and wall escutcheon.
Acceptable Manufacturers and Models:
Delta
Leonard
Symmons
Speakman
Zurn

J.

59462-WH15-BG-1.5
515P-1.5
4-131
S-2253-AF
Z7000-H9-1.6

Refrigerator Ice Maker Box
1. IMB-1. Recessed PVC box with 1/2” chrome plated 1/4 turn ball valve with CPVC or NPT
connection.
Acceptable Manufacturer and Model:
IPS

K.

9701

Emergency Shower/Eyewash Station
1. ESE-1. Exposed type with floor flange, galvanized steel, piping plastic shower head
actuated by a stay open ball valve with rigid pull rod and handle, eyewash with large
stainless steel bowl and two soft stream heads actuated by stay open ball valve with
push-flag. Pipe sizes shall be 1-1/4" water inlet and 1-1/4" drain. Shall be manufactured
and installed in accordance with ANSI Z358.1.
Acceptable Manufacturer and Model:
Speakman
Haws
Guardian
Bradley

SE-603
8200
G1902
S19-310

2. Emergency Thermostatic Mixing Valve for ESE-1. Exposed on wall type emergency
thermostatic mixing valve manufactured and installed ber ANSI Z358.1. Provide with

600

PROJECT NO. 15.021.001

Section 22 00 00
PLUMBING
Page 20 of 31

liquid-filled temperature gauge, integral strainer checkstops on inlets, adjustable set
points, accurate temperature control to within 3 degrees F. Valve shall include a built-in
cold water bypass assuring cold water only in failure condition.
Acceptable Manufacturer and Model:
Bradley
Guardian
Speakman

S19-2100
G3800LF
SE-370

2.9 PLUMBING EQUIPMENT
A.

Domestic Water Heater

1. WH-1. ASHRAE 90.1b energy efficient, residential tall height vertical, natural gas type,
interior lined tank, anode protection, drain valve, safety relief valve, high-temperature
cut-off, individual thermostats, insulated tank, and UL and AGA approved. Provide
Category I appliance venting per ANSI Z223.1.
Acceptable Manufacturers and Models or approved equal:
State
Bradford-White
A. O. Smith
Rheem
Lochinvar

PR6 Series
MI-Series
FSG or FSGL Series
21V
ETN or ESN Series

2. Expansion Tank for Non-ASME Water Heaters. ANSI/NSF 61, Bladder type, factory precharged, fabricated steel shell, heavy duty butyl FDA approved bladder, 150 PSIG
o
working pressure, 200 F operating temperature. Tank head shall be galvanized or
polypropylene lined. Pre-charge tank to static pressure of system.
Acceptable manufacturers and models or approved equal:
ELBI
Watts

DXT Series
DET Series

3. Dielectric Waterway Fittings for Water Heater. ASTM F492, constructed of zinc
electroplated steel casing, NSF/FDA listed lining, 225 degree F temperature rated, 300
psi pressure rated, threaded connections.
Acceptable manufacturer and model or approved equal:
Precision Plumbing Products

Clearflo Series
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B. Oil Water Separator and Accessories
1. Fiberglass Underground Oil/Water Separator
A. Loading Conditions – Separator shall meet the following design criteria:
a. Internal load – Primary and secondary tanks shall withstand a 5 psi air
pressure test with 5:1 safety factor. Installer shall test each tank for leakage
prior to installation. Maximum test pressure is 5 psig.
b. Surface Loads – Separator shall withstand surface H-20 Axle loads when
properly installed according to manufacturer’s current installation manual.
c. External hydrostatic pressure and burial depth – separator shall be capagle
of being buried in ground with 7’ of overburden over the top of the tank, the
hole fully flooded, and a double-wall separator safety factor of 5:1 against
general buckling.
d. Separator shall support accessory equipment, such as manways, extensions,
collar risers, inlet and outlet piping, when installed according to
manufacturer’s Installation Manual.
e. Separator shall be manufactured with integral ribs for structural integrity.
B. Product Storage
a. Separator shall be capable of handling liquids with specific gravity up to 1.1.
b. Primary tank shall be vented to atmospheric pressure.
c. Separator shall be capable of handling water, grease and oils at
temperatures not to exceed 150° F.
C. Materials
a. Separator shall be manufactured with 100% resin and glass-fiber
reinforcement. No sand fillers.
b. Separator coalesce media shall be a polypropylene vertical tube coalesce.
c. Coalescer tubes and associated internal mounting hardware shall be
rustproof.
D. Separator shall be sized as indicated on the drawings.
E. Interstitial Space
a. Separator shall have a space between the primary and secondary walls to
allow for the free flow and containment of leaked product from the primary
tank. The space also allows the insertion of a monitoring device through a
monitoring fitting.
2. Accessories
A. Manways
a. All separators shall require at least one manway with a bolted cover.
b. All manways shall be flanged and 22"-, 30"- or 36"-diameter (based on
separator drawing), complete with UL-listed cover, gaskets and hardware.
c. A manway cover shall include at least one 4" NPT steel fitting
d. An FRP manway extension with a minimum height of 24" shall be provided
B. Inlet Fitting
a. All separators shall be equipped with one FRP factory installed flanged inlet
nozzle.
b. All threaded fittings shall have machine tolerances in accordance with the
ANSI standard for each fitting size.
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C. Outlet Nozzle and clean water collector
a. All separators shall be equipped with one FRP factory installed flanged outlet
nozzle and celan water collector
D. Fittings
a. Single fittings on a UL listed separator shall be located along the top
centerline of the separator or in a manway lid.
b. Duplex fittings shall be located on each side of the separator’s centerline.
c. All standard NPT threaded fittings shall be constructed of carbon steel.
d. All standard NPT threaded fittings shall be half-couplings of 4” diameter.
Reducers are to be used for smaller sizes where provided by the contractor.
e. All NPT fittings shall withstand a minimum of 150 foot-pounds of torque and
1000 foot pounds of bending, both with a 2:1 safety factor.
f. All FRP nozzles shall be flat faced, flanged and gusseted and conform to
ANSI B16.5 150# bolting pattern.
g. Each interstitial space monitor fitting or reservoir fitting shall consist of a 4”
NPT fitting
E. Sludge Baffle
a. All separators shall have a FRP grate on which the coalesce packs will be
placed to keep sludge build-up from interfering with the coalesce media.
F. Lifting Lugs
a. All separators shall have lifting lugs that are capable of withstanding weight
of separator with a safety factor of 2:1
G. Anchor Straps
a. Straps shall be FRP
3. Electronic Liquid-Level Monitoring System
A. General
a. All UL-Listed separators shall have an electronic liquid level monitoring
system including a controller and a sensor. The controller shall be UL listed
and shall have a NEMA 4X enclosure. The controller shall have an
audio/visual alarm activated by a float sensor. The controller shall provide for
automatic pump out capability. Controller shall be located on wall nearest to
the separator.
4. Acceptable Manufacturers:
Xerxes
Containment Solutions
ZCL
C. Air Compressor System and Accessories.
1. Air Compressors (AC-1). Duplex reciprocating type, two stage, splash lubricated, V-belt
drive, air cooled fan drive and start/stop switches.
Cast iron cylinders, heads and
crankcase. Cylinders to be bolted to crankcase. Valve assemblies to be individually
removable without disturbing head and inlet or discharge piping. Flywheels to be
dynamically balanced and of the fan type. Finned intercoolers to be an integral part of
the unit and located in direct blast of air from fan-type pulley. Low oil shutdown to be
provided for each compressor. Automatic loadless starting to be an integral part of each
compressor. Compressors capacity shall be as scheduled on drawing.
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Acceptable Manufacturers:
Champion
Curtis
Ingersoll-Rand
2. Control Panel for AC-1. Duplex control, NEMA 12, constructed. Panel shall be provided
with an external main panel disconnect switch mechanically interlocked with door. Panel
will be provided with an across-the-line motor starter, magnetic contactor with overload
and low voltage relay, magnetic only motor circuit breaker and concealed H-O-A switch
with exposed green light indicating compressor running, for each compressor. Panel will
include automatic duplexor for alternating lead pump and standby pump operation.
Control panel will incorporate apparatus to cycle-on second compressor on continuing
pressure drop or lead compressor failure and cycle-off lead, and second compressor on
pressure rise. Control will incorporate necessary device to eliminate short cycling of
compressors and maximum compressor run time of 30 minutes. Control panel will be
provided with fused 120 VAC transformer for control voltage. Panel will include red alarm
light and bell with silencing switch to indicate lead pump failure. Provide necessary
control devices such as pressure switches, or transducers etc., to accomplish a complete
operable system as described in these specifications and as shown on the drawings.
Provide all interconnecting power and control wiring in conduit or pneumatic tubing
between control panel and control devices in accordance with Division 26.
Acceptable Manufacturer:
Champion
Curtis
Ingersoll-Rand
.
3. Receiver for AC-1. Enamel coated steel ASME coded horizontal receiver, supported on
legs including an automatic safety relief valve, drain valve, service valve and pressure
gauge. Tank shall be designed for a working pressure of 200 psig. Provide a
mechanically operated automatic tank drain.
Acceptable manufacturer:
Champion
Curtis
Ingersoll-Rand

4. Refrigerated Air Dryer (AD-1). Non-cycling type with the capacities as indicated on the
drawings. Dryer to incorporate a non-fouling, smooth surface, tube-in-tube heat
exchanger/chiller, a non-cycling, hermetically sealed refrigerating system, a
self-regulating hot gas bypass valve, a mechanical condensate separator, an integral 3
micron filter, and a mechanically operated automatic condensate drain piped to
prepackaged sump pump. Dryer shall be capable of operating in ambient temperature of
110 degrees F. Dryer shall be rated for 250 psi working pressure. Dryer capacity shall be
as scheduled on drawing.
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Acceptable Manufacturer:
Champion
Curtis
Ingersoll-Rand
5. Control Panel for AD-1. Manufacturer’s standard control with external disconnect and
motor starter, UL labeled, NEMA constructed. Provide all interconnecting power and
control wiring in conduit or pneumatic tubing between control panel and dryer in
accordance with Division 26.
Acceptable manufacturer:
Champion
Curtis
Ingersoll-Rand
6. Moisture Separator (AF-1A). In-line liquid type, replaceable cartridge, removes 30,000
PPM of liquids, differential pressure gauge, and an internal automatic condensate drain
piped to prepackaged sump pump. Filter housing shall be corrosion resistant and rated
for 250 psi working pressure.
Acceptable manufacturer:
Champion
Curtis
Ingersoll-Rand

7. General Purpose solids and liquids filter (AF-1B). In-line solids and liquid type,
replaceable cartridge, removes 99% of particles 1 micron and larger, and 2,000 PPM of
liquids, differential pressure gauge, and an internal automatic condensate drain piped to
prepackaged sump pump. Filter housing shall be corrosion resistant and rated for 250
psi working pressure.
Acceptable manufacturer:
Champion
Curtis
Ingersoll-Rand

8. High Efficiency Oil Filter (AF-1C). In-line solids and oil aerosols removal type,
replaceable cartridge, removes 1000 PPM of liquids, 99.9% of particles 0.01 microns and
larger, and 0.008 PPM oil aerosols removal, differential pressure gauge, and an internal
automatic condensate drain piped to prepackaged sump pump. Filter housing shall be
corrosion resistant and rated for 250 psi working pressure.
Acceptable manufacturer:
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Champion
Curtis
Ingersoll Rand

2.10
A.

PIPING PENETRATIONS
Provide pipe sleeves of one of the following:
1. Sheet-Metal. Fabricate from galvanized sheet metal; round tube closed with snaplock
joint, welded spiral seams, or welded longitudinal joint. Fabricate from the following
gauges. 3" and smaller, 20 gauge; 4" to 6" 16 gauge; over 6", 14 gauge.
2. Steel-Pipe. Fabricate from Schedule 10 (minimum) steel pipe; remove burrs.
3. Floor sleeves shall be provided with water stop around perimeter of sleeve.

B.

Caulked Seals. Provide seals for penetrations through interior walls of one of the following:
1. Mineral Wool. Packed tightly between sleeve and pipe.

C.

Mechanical Seals.
1. General. Modular mechanical type, consisting of interlocking synthetic rubber links
shaped to continuously fill annular space between pipe and sleeve, connected with bolts
and pressure plates which cause rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.
2. Manufacturer. Subject to compliance with requirements, provide mechanical sleeve
seals of one of the following or approved equal.
Thunderline Corp.
Flexicraft

D.

Fire/Smoke Barrier Seals.
1. Provide UL Listed fire/smoke seal systems conforming to both Flame “F” and
Temperature “T” ratings required by local building code for openings through smoke or
fire-rated walls, and above grade floors, used as passage for mechanical components
such as electrical conduit, piping or ductwork. The “F” rating must be a minimum of 1
hour but not less than the fire resistance rating of the assembly being penetrated. The
“T” rating must be in accordance with the code authority.
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2. Acceptable Manufacturer. Subject to compliance with requirements, provide fire/smoke
barrier penetration seals of one of the following or approved equal.
3M Fire Protection Products.
Nelson; Unit of General Signal.
Specified Technologies, Inc.
Firestop Systems, Inc.
Hilti, Inc.
Metacaulk
PART 3 - EXECUTION
3.1 GENERAL INSTALLATION
A.

Installation to be in accordance with the most recent edition of the City of Lancaster, Texas
applicable codes and ordinances and the International Plumbing Code-1997.

B.

Provide chrome plated brass stops on fixtures.

C.

Provide non-conducting dielectric connections whenever joining dissimilar metals.

D.

Fixtures and trim to be installed in accordance with manufacturer's recommendations.

E.

Install fixtures and equipment level, plumb, and at right angles to walls.

F.

Provide carriers on wall mounted fixtures.

G.

Seal fixtures to wall and floor surfaces with white silicone sealant.

H.

Provide manufactured removable insulation covering kit on stops and supplies, tailpieces and
P-traps of handicapped lavatories.

I.

Provide water hammer arresters on hot and cold water supplies to plumbing fixtures. Water
hammer arresters to be as shown on diagrams and, if not shown, provide for each fixture in
accordance with Standard PDI-WH-201. Sizing shown on the drawings to be in accordance
with PD1-WH-201.

J.

Provide excavation, bedding, backfilling and compaction for underfloor plumbing piping.
Excavation shall be down to 6” below pipe. Bedding material shall be clean sand from 6” below
pipe to 6” above pipe. Backfill shall be excavated material free from any debris. Compact 6”
increments to 95% proctor per ASTM D1557.

K.

Vent through roof to be made watertight by the use of 4 pound lead flashing made into an
integral skirt or flange. Flashing shall be suitably formed and the skirt or flange shall extend not
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less than 8" from the pipe and shall be set over the roof membrane in a solid coating of
bituminous cement. Extend flashing up the pipe and turn down into the pipe to form a
waterproof joint. The annular space between the flashing and the bare pipe shall be sealed
with tightly packed fiberglass wool insulation.
L.

Extend floor cleanouts to flush with finished floor. Lubricate threaded cleanout plugs with nonhardening teflon pipe dope.

M.

Oil water separator shall be installed according to the manufacturer’s installation manual.
Contractor shall be trained by the manufacturer, state or other approved agency.

N.

Trap drains connected to sanitary sewer.

O.

Install floor and area drains with top depressed 1/2" below finished floor.

P.

Inlet of overflow drain to be 2" above inlet of adjacent roof drain.

Q.

Outlet of plumbing vents and flues to be located a minimum of 15'-0" from fresh air intakes.
Provide offset as required.

R.

Piping hangers shall be sized large enough to allow insulation to pass through. Hangers for
piping 2-1/2" and greater shall be provided with pipe covering protection saddle, or high
compressive strength insulation saddle. Hangers for piping 2" and less shall be provided with
pipe covering shields. On cold or chilled water piping provide vapor barrier through hanger.

S.

Materials within ducts or plenums (ceiling spaces used as supply or return air plenums) shall
have a flame-spread index of not more than 25 and a smoke developed rating of not more than
50 when tested in accordance with the Test for Surface Burning Characteristics of Materials,
U.B.C. Standard No. 42-1.

T.

Installation of equipment shall be in accordance with the manufacturers recommendations.

U.

Seal piping penetrations to achieve fire and smoke resistance equivalent to fire and smoke
assembly rating.

V.

Handicapped fixtures shall be provided in accordance with ADA regulations.

W.

Provide identifying tags and markers on piping valves.

X.

Provide cutting and patching of floors, walls, ceilings and roof for plumbing system to match
existing.

Y.

Electrically heat trace domestic hot water for hot water temperature maintenance within 15 feet
of each fixture.
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Provide access for serving, maintenance, and general inspection. Coordinate the location of
concealed equipment and devices requiring access with location of access panels and doors.
Allow ample removal space and coordinate piping locations so not to block access. Provide
access for the following equipment.
Valves

Pressure reducing valves

3.2 INSULATION.
A.

Insulate domestic cold and hot water, non-potable and make-up water, and horizontal roof
drain piping.

B.

Insulation thickness schedule.
Cold Water Piping
Foamed Plastic. 1/2" thick for all pipe sizes.

Hot Water Piping
Foamed Plastic. 1" thick for pipe sizes up to 1", 1-1/2" thick for pipe sizes from 1-1/4" to
2“.
3.3 PIPING CONNECTIONS.
A.

Threaded Connections
1. Threaded joints shall be in accordance with ANSI B1.20.1. Threaded joints shall be
made up teflon tape or lead free pipe joint compound applied to the male thread only.
Should a joint be loosened after being made up, it shall not be made up a second time
unless the threads are cleaned and new compound applied.
2. Steel piping which is assembled with screwed joints shall have exposed threads
thoroughly primed with a coat of lead free rust resistant paint. Paint immediately after
installation. This shall apply to both piping which is to be covered as well as uncovered.

B.

Soldered Connections
1. Soldered joints shall be in accordance with ASTM B32. Flux shall be nonacid type.
Remove composition discs from solder end valves during soldering. Pipe ends, fittings
and valves shall be properly cleaned before soldering and wiped clean to remove flux
and excess solder after soldering.

C.

Copper Tubing Press Type. In lieu of providing soldered fittings in copper tubing, Installer
may, as option, provide press connections, providing they are in accordance with following:
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1. Press connections: Copper press fittings shall be made in accordance with the
manufacturers installation instructions. The tubing shall be inserted into the fitting and
the tubing marked at the shoulder of the fitting. The fitting alignment shall be checked
against the mark on the tubing to assure the tubing is fully engaged (inserted) in the
fitting. The joints shall be pressed using the tool approved by the manufacture.

D.

Mechanically Formed Tee Connections for above ground use only. In lieu of providing tee
fittings in copper tubing, Installer may, as option, provide mechanically formed tee connections,
providing they are in accordance with following.
1. Size and wall thickness of both run tube and branch tube are listed by manufacturer of
forming equipment as "Acceptable Application".
2. Height of drawn collar is not less than three times wall thickness of run tubing.
3. End of branch tube is notched to conform to inner curve of run tube, and dimpled to set
exact penetration depth into collar.
4. Resulting joint is minimum of three times as long as thickness of thinner joint member,
and brazed using B-CUP series filler metal.

E.

Welded joints shall be in accordance with AWS D10.12 and made by the oxyacetylene or
electric process.

F.

Solvent cement connections.
1. Solvent cement connections shall be joined with primer and PVC solvent cement
complying to ASTM D2564. Solvent cement connections shall be in compliance with
GSR Bulletin #SCJ-1 Solvent Cementing Procedure.

3.4 PIPE PENETRATIONS.
A.

Sleeve or core drill new construction or core drill existing construction pipe penetrations as
specified below where piping passes through walls, floors, and roofs. Do not penetrate
structural members, or cut concrete reinforcement except as detailed on drawings, or as
reviewed by Owner’s Representative. Install penetrations accurately centered on pipe runs.
Size penetrations so that piping and insulation (if any) will have free movement in sleeve,
including allowance for thermal expansion; but not less than two pipe sizes larger than piping
run. Where insulation includes vapor-barrier jacket, provide penetration with sufficient
clearance for installation. When sleeves are required, install length of sleeve equal to thickness
of construction penetrated, and finish flush to surface; except floor sleeves. Extend floor
sleeves two inches above finished floor. Provide temporary support of sleeves during
placement of concrete and other work around sleeves, and provide temporary closure to
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Pipe penetrations shall be as

1. New floors on grade. Provide sleeved penetrations for piping except piping two inches
and less and waste, drain, and vent piping. Piping not requiring sleeves shall be
provided with 30 lb. asphalt saturated roofing felt wrapped around pipe through the
thickness of the floor with concrete floor placed up to roofing felt.
2. New floors above grade. Provide sleeved or core drilled penetrations for piping.
3. Existing Floors Above Grade. Provide core drilled penetrations for piping.
4. New and Existing Walls. Provide sleeved or core drilled penetrations for piping.
5. Floor type drains, cleanouts, and water closet waste connections do not require sleeved
or core drilled penetrations. Concrete shall be placed tight to connection.
B.

Pipe Sleeves. Install in accordance with the following:
1. Install sheetmetal on steel pipe sleeves in interior walls.
2. Install steel pipe sleeves in interior floors above grade.
3. Install galvanized steel pipe sleeves in floors on grade and in exterior walls above grade
and below grade.

C.

Penetration Seals.
1. Install caulked seals as follows.

a.

In interior walls where piping passes from one space to another, where any one of the spaces
the piping penetration is not concealed by a ceiling.
2. Install mechanical seals in accordance with manufacturer’s recommendations as follows.

a.
b.
c.

In interior floors on grade.
In exterior walls above grade and below grade.
In roof penetrations except vent piping, flue piping, roof or overflow drain piping or any other
piping as otherwise detailed on drawing.
3. Install fire barrier seals in accordance with manufacturer’s recommendations.

611

PROJECT NO. 15.021.001

Section 22 00 00
PLUMBING
Page 31 of 31

4. Piping penetrations through conventional built-up roof shall be made water tight by
flashing and counter flashing in roof system and sealed with bituminous sealant. Piping
penetrations through non-conventional roof such as membrane, standing seam, etc. shall
be in accordance with the roofing manufacturer’s requirements and meet the roofing
manufacturer’s warranty.
3.5 TESTING
A.

Testing piping systems in accordance with the most recent editions of the City of Lancaster,
Texas applicable codes and ordinances and the International Plumbing and Gas Codes - 2012.

B.

Test Air Compressor system to ensure proper operation.

C.

Test water heater to ensure proper operation.

D.

Oil water separator shall be tested according to the manufacturer’s installation manual and
operating guidelines.

3.6 FLUSHING AND DISINFECTION
A.

Flush and disinfect domestic water piping system in accordance with the most recent editions
of the City of Lancaster, Texas applicable codes and ordinances and the International Plumbing
Code - 2012.

B.

Flush gas piping with air until air flows clear for minimum of 60 seconds per 100 linear feet of
piping being flushed at 25 CFM per 1 inch diameter of pipe.

3.7 ADJUSTING AND CLEANING
A.

Adjust and balance stops for intended water flow to fixtures without splashing, noise or
overflow.

B.

At completion, clean plumbing fixtures.

END OF SECTION
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PART 1 GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

SUMMARY
A.

1.3

1.4

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

Section Includes:
1.

Equipment Labels.

2.

Pipe labels.

3.

Valve tags.

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

C.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

D.

Valve numbering scheme.

E.

Valve Schedules: For each piping system to include in maintenance manuals.

COORDINATION
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.

PART 2 PRODUCTS
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Metal Labels for Equipment:
1.

Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled
or stamped holes for attachment hardware.

2.

Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch.

3.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

4.

Fasteners: Stainless-steel rivets or self-tapping screws.

5.

Adhesive:
substrate.

Contact-type permanent adhesive, compatible with label and with

B.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

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), plus the Specification Section
number and title where equipment is specified. Equipment schedule shall be included in
operation and maintenance data.

PIPE LABELS
A.

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction. This applies to pipes in mechanical
rooms and 1st floor mains.

B.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover a minimum of 75
percent of the pipe and to attach to pipe without fasteners or adhesive.

C.

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

D.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
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1.

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

2.

Lettering Size: At least 1-1/2 inches high.

Pipe-Label Colors:
1.

Domestic Cold Water – Green background with white letters.

2.

Domestic Hot Water – Yellow background with black letters.

3.

Non-Potable Water - Yellow background with black letters.

4.

Sanitary Sewer - Yellow background with black letters.

5.

Sanitary Vent - Yellow background with black letters.

6.

Storm Drain - Yellow background with black letters.

7.

Compressed Air – Green background with white letters.

8.

Natural Gas - Yellow background with black letters.

9.

Engine Oil - Yellow background with black letters.

10.

Hydraulic Fluid - Yellow background with black letters.

11.

Waste Engine Oil - Yellow background with black letters.

12.

2.3

VALVE TAGS
A.

Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and
1/2-inch numbers.
1.

Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.

2.

Fasteners: Brass wire-link, beaded chain or S-hook.
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Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal-operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special uses.
1.

Valve-tag schedule shall be included in operation and maintenance data.

PART 3 EXECUTION
3.1

PREPARATION
A.

3.2

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

LABEL INSTALLATION
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 or permanently fasten labels on each major item of mechanical equipment.

D.

Locate equipment labels where accessible and visible.

E.

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.

2.

Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3.

Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4.

At access doors, manholes, and similar access points that permit view of concealed
piping.

5.

Near major equipment items and other points of origination and termination.
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6.

Spaced at maximum intervals of 25 feet along each run.

7.

On piping above removable acoustical ceilings. Omit intermediately spaced labels.

VALVE-TAG INSTALLATION
A.

Install tags on valves and control devices in piping systems, except check valves; valves
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawnwatering hose connections and similar roughing-in connections of end-use fixtures and
units. List tagged valves in a valve schedule.

B.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme
similar to those indicated in the following subparagraphs:
1.

Valve-Tag Size and Shape: All 1-1/2” round.

2.

Valve-Tag Color: Natural.
END OF SECTION
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PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

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

A.

This Section includes lubrication piping systems as indicated on the plumbing drawings.

B.

Lubrication piping systems specified in this section include the following:

1.3

1.

Tank Vent (V).

2.

Engine Oil (EO).

3.

Hydraulic Fluid (HYF)

4.

Waste Oil (WO).

QUALITY ASSURANCE
A.

Plumbing Certification. Persons installing equipment and connecting to welded piping shall have
a current Texas State Plumbing License.

B.

Valves. Manufacturer's name and pressure rating marked on valve body.

C.

Welding Materials and Procedures. Conform to AWS 10.12 and ASME B31.3.

D.

Welders Certification. Persons performing welding of lubrication piping shall have a current
welder's certification in accordance with ASME Section 9.

E.

Welding Inspector Certification: Persons performing non-destructive examination of welded
lubrication piping shall have a current welding inspector's certification in accordance with AWS
QC1.

1.4

REGULATORY REQUIREMENTS
A.

Conform to the most recent editions of the City of Lancaster, Texas, applicable codes and
ordinances and NFPA 30.
620

PROJECT NO. 15.021.001

1.5

Section 22 69 11
LUBRICATION PIPING
Page 2 of 8

SUBMITTALS
A.

Submit product data on pipe materials, fittings, valves and accessories in accordance with
Section 013300 Submittal Procedures.

B.

Submit certificates in accordance with Section 013300 Submittal Procedures.

PART 2 - PRODUCTS
2.1

TANK VENT PIPING
A.

2.2

Steel Pipe. ASTM A53, Schedule 40 black. Fittings: ANSI/ASME B16.3, Class 150, malleable
iron, or ASTM A234, forged steel welding type. Joints: Screwed for pipe two inches and under;
ANSI/AWS D10.12, welded, for pipe over two inches. Coat exterior exposed piping with
compatible exterior grade primer and two additional coats of exterior grade enamel paint. Color
shall be approved by Architect or Engineer.
ENGINE OIL AND HYDRAULIC FLUID PIPING

A.

Steel Pipe. ASTM A106 GR.B. seamless, Schedule 80 black. Fittings: Pressure rated same as
piping, ANSI B16.11, forged steel, socket welded type. Joints: ANSI B31.3 welded. Threaded
joints to equipment only.

B.

Steel Tube. 1-1/2" and less, SAE 1010-JIC, seamless, 0.049" minimum wall thickness, 1000 psi
minimum working pressure. Fittings: Mechanical tube type, 1000 psi minimum working
pressure. All pipe sizes indicated on drawings shall be minimum inside diameter of the pipe.

2.3

WASTE OIL PIPING
A.

Steel Pipe. ASTM A106 GR. B., seamless, Schedule 40 black. Fittings: Pressure rated same as
piping, ANSI B16.11, forged steel, socket welded type. Joints: ANSI B31.3 welded. Threaded
joints to equipment only.

B.

Steel Tube. 2" and less, SAE 1010-JIC, seamless, 0.049" minimum wall thickness, 1000 psi
minimum working pressure. Fittings: Mechanical tube type, 1000 psi minimum working
pressure. All pipe sizes indicated on drawings shall be minimum inside diameter of the pipe.

2.4

FLANGES

A.

Engine Oil, and Hydraulic Fluid Flanges. ANSI B16.5, Class 600, forged steel, socket weld,
ASTM A105, gasket 1/16 inch thick full face designed for pressure and material conveying.
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Waste Oil Flanges. ANSI B16.5, Class 300, forged steel, socket weld, ASTM A105, gasket 1/16
inch thick full face designed for pressure and material conveying.
BALL VALVES

A.

For engine oil, hydraulic fluid, and waste oil shut-off.
1.

Ball valves. Rated 1500 psi minimum working pressure, full port design, carbon steel
construction, seat material as recommended by manufacturer for material conveying, lever
handle, socket welded connections.
Acceptable Manufacturers and Models:
Dynaquip
ITT Grinnell
Jamesbury
VCI

VPE2
3937-CS
4000-CS
Series 250-CS

PART 3 - EXECUTION
3.1

PIPING
A.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B.

Remove scale and dirt, on inside and outside, before assembly.

C.

Prepare piping connections to equipment with flanges or unions.

D.

Provide non-conducting dielectric connections wherever jointing dissimilar metals.

E.

Route piping in orderly manner and maintain gradient.

F.

Install piping to conserve building space and not interfere with use of space.

G.

Group piping whenever practical at common elevations.

H.

Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment.

I.

Provide clearance for access to valves.

J.

Provide access where valves and equipment are not accessible. Coordinate size and location of
access doors with applicable Section.
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K.

Prepare pipe, fittings, supports, and accessories not prefinished, ready for finish painting.

L.

Install piping parallel with or at right angles to walls unless otherwise indicated on Drawings.

M.

Conceal piping above ceilings, in walls or chases etc. unless otherwise shown or noted on
Drawings.

N.

Bending of rigid pipe is not permitted, only ells shall be utilized for a change in direction. Bending
of tube is acceptable.

O.

Temporarily plug or cap open ends of pipe at the end of each work day.

P.

Support vertical piping at every floor.

Q.

Provide mechanical identification of all piping systems and valves specified in this section.

R.

Vents through roof or walls shall be made water and air tight. Penetrations through roof shall be
in accordance with roof manufacturer’s requirements.

3.2

PIPING CONNECTIONS
A.

B.

Threaded Connections.
1.

Threaded joints shall be in accordance with ANSI B1.20.1. Threaded joints shall be made
up teflon tape or lead free pipe joint compound applied to the male thread only. Should a
joint be loosened after being made up, it shall not be made up a second time unless the
threads are cleaned and new compound applied.

2.

All steel piping which is assembled with screwed joints shall have exposed threads
thoroughly primed with a coat of lead free rust resistant paint. Paint immediately after
installation. This shall apply to both piping which is to be covered as well as uncovered.

Welded Connections.
1.

Welded joints on piping systems with design pressure less than 250 lbs. shall be in
accordance with AWS D10.12. All joints shall be made by the oxyacetylene or electric
process.

2.

Welded joints on piping systems with design pressures 250 lbs. and greater shall be in
accordance with ANSI/ASME. Only ASME qualified welders shall perform this work.
Welders shall be qualified as per ANSI B31.3 for positions 6 C for pipes, of Section IX of
the ASME Code, and completed before any welding is done. All requirements called for in
ANSI B31.3 code shall apply.
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C.

3.

Nipples or half couplings welded into the mains will not be accepted. Welded branch
connections shall be used to tap mains only where the mains are at least two pipe sizes
larger than the branch.

4.

All openings cut into pipe for welded outlets shall be accurately made, to give matched
intersections. For welded branch outlet fittings to opening shall be cut before the fittings
welded.

5.

Long radius type ells shall be on all bends in welded pipe lines. No field fabricated or
factory segmentally fabricated fittings shall be allowed.

6.

Welds on piping shall be cleaned and primed with corrosion resistant paint before
insulation is applied or installation is complete.

Brazed Connections.
1.

3.3

Braze joints with brazing alloy of a melting point greater than 1000 deg. F. Brazing alloys
containing phosphorus are prohibited.

FLANGES
A.

Provide flanges at all final connections to equipment. Arrange piping and piping connections so
that equipment being served may be serviced or totally removed without disturbing piping beyond
final connections and associated shut-off valves.

B.

All flanged connections shall be in accordance with ANSI B16.5 for steel flanges.

C.

Bolting shall be in accordance with ASTM A307 Grade B with bolts and nuts in accordance with
ANSI B18.2.1 and ANSI B18.2.2.

D.

Tighten flange bolts in sequence 180 degrees directly opposite each to equal tension.

E.

Flanges shall be made of same material or compatible material as piping systems in which they
are installed.

3.4
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VALVES
A.

Install valves with stems upright or horizontal, not below horizontal.

B.

Install ball valves for shut- off and to isolate equipment, parts of systems, or vertical risers.
HANGER AND SUPPORT INSTALLATION
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A.

Pipe hanger and support and equipment support materials and installation requirements are
specified in 220529 Hangers and Supports For Plumbing Piping and Equipment.

B.

Support vertical piping and tubing at base and at each floor.

C.

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

D.

Install hangers for horizontal steel piping with the following maximum spacing and the minimum
rod sizes:

E.

3.6

1.

1-1/4 inch and smaller: Maximum span - 7 feet and minimum rod size - 3/8 inch.

2.

1-1/2 inch: Maximum span - 9 feet and minimum rod size - 3/8 inch.

3.

2 inch: Maximum span – 10 feet and minimum rod size - 3/8 inch.

4.

2-1/2 inch: Maximum span – 11 feet and minimum rod size - 1/2 inch.

5.

3 inch: Maximum span – 12 feet and minimum rod size - 1/2 inch.

6.

Install supports for vertical steel piping every 15 feet. Provide necessary auxiliary steel.

Install hangers for horizontal hard copper and steel tubing with the following maximum spacing
and the minimum rod sizes:
1.

3/4 inch and smaller: Maximum span - 5 feet and minimum rod size - 3/8 inch.

2.

1 inch through 1-1/4 inch: Maximum span - 6 feet and minimum rod size - 3/8 inch.

3.

1-1/2 inch through 2 inch: Maximum span - 8 feet and minimum rod size - 3/8 inch.

4.

2-1/2 inch: Maximum span - 9 feet and minimum rod size - 1/2 inch.

5.

3 inch: Maximum span - 10 feet and minimum rod size - 1/2 inch.

6.

Install supports for vertical steel piping every 15 feet. Provide necessary auxiliary steel.

EXAMINATION AND INSPECTION
A.

Contractor shall employ the services of a qualified certified welding inspector to be on the job site
during welding of lubrication piping. Welding inspector shall supervise welding procedures and
visually inspect welds in accordance with ANSI B31.3.
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B.

3.7

Contractor shall employ the services of an independent certified testing laboratory for visual and
non-destructive radiography/ultrasonic piping examination in accordance with the requirements of
ANSI/ASME B31.3 for all lubrication piping systems. Radiography/ultrasonic random test at least
20% of each weeks welds. When examination and testing indicates defects in a weld joint, a
qualified welder shall repair the weld in accordance with ANSI B31.3.
TESTING

A.

General. Furnish pumps, compressors, gauges, equipment and personnel required, and test as
necessary to demonstrate the integrity of the finished installation.

B.

At following test pressures, pneumatically leak test all piping at the test pressures listed below in
accordance with ANSI B31.3. Retain for 10 minutes. Repair all leaking joints and retest.
1.

EO, HYF. Test at 800 psi.

2.

WO. Test at 1000 psi.

C.

Leaks tests and test procedures for piping shall be witnessed and approved by the Owner's
Representative.

D.

After completion and approval of leak testing, submit "Test Certificates of Approval" for all piping
systems stating that all test results are satisfactory. Certificates of approval must be signed by
Lube Contractor, General Contractor, and Owner's Representative.

3.8
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FLUSHING
A.

General: After piping systems have been tested and approved, systems shall be flushed.
Furnish compressors, pumps, equipment, personnel, etc. required to flush piping systems.

B.

EO, HYF, and WO: Flush piping with air until air flows clear for a minimum of 60 seconds per
100 linear feet of piping being flushed at 25 CFM per 1 inch diameter of pipe.

C.

All strainers and filters shall be cleaned and replaced prior to start-up.

D.

Flushing and flushing procedures shall be witnessed and approved by the Owner's
Representative.

E.

After completion and approval of flushing, submit "Flushing Certificates of Approval" for all piping
systems stating that all flushing results are satisfactory. Certificates of approval must be signed
by Lube Contractor, General Contractor, and Owner's Representative.
CLOSING IN UNINSPECTED WORK
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Do not cover up or enclose work until it has been properly and completely inspected and
approved. Should any of the work be covered up or enclosed prior to all required inspections and
approvals, uncover the work as required. After it has been completely inspected and approved,
make all repairs and replacements as necessary to the satisfaction of the Owner's
Representative. Repairs and replacements shall be at no additional cost to the Owner.

END OF SECTION
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PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

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

A.

Equipment and accessories specified in this section include the following:
1.

Rolling Oil Drain Pan.

2.

Engine Oil Pumps.

3.

Hydraulic Fluid Pump.

4.

Waste Oil Evacuation Pump.

5.

Reel Banks.

6.

Waste Oil Evacuation Connection.

7.
8.

Tanks.

B.

Roughing-in, installation of equipment, and final connection of utilities, with labor, services, and
incidentals necessary for complete and operational equipment installation.

C.

Piping, wiring, and switching between equipment and utilities.

1.3

QUALITY ASSURANCE
A.

Experience. Equipment shall be produced by a manufacturer of established reputation with a
minimum of five years experience supplying specified equipment.

B.

Manufacturer's Representative.
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1.

Installation: Provide a qualified manufacturer's representative at site to supervise work
related to equipment installation, check-out, and start-up.

2.

Training: Provide technical representative to train Owner's maintenance personnel in
operation and maintenance of specified equipment.

C.

Plumbing Certification. Persons installing lubrication equipment shall have a current Texas
State Plumbing License.

D.

Manufacturer's model numbers listed under the acceptable manufacturers and models are
provided to indicate the basic product series required. In addition, all features listed in the
product description shall be included whether or not included with the listed model number.

1.4

SUBMITTALS
A.

Product Data.
1.

1.5

Submit Product Data certificates and operation and maintenance manual in accordance
with Section 013300 Submittal Procedures.

OPERATION AND MAINTENANCE DATA
A.

Submit operation and maintenance data for all lubrication equipment specified within this
section in accordance with Section 017823 Operation and Maintenance Data.

PART 2 - PRODUCTS
2.1

ROLLING OIL DRAIN PAN
A.

Capacities and Dimensions.
1.

Capacity: 30 gallons, minimum.

2.

Overall dimensions, nominal:
a.
b.
c.

B.

Length: 35 inches.
Width: 34 inches.
Depth: 11 inches.

Features and Construction.
1.

Adjustment. Wheels adjustable to fit repair pit width of 35 to 42 inches.
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2.

Wheels. Equipped with four each wheels, 3 inch diameter minimum suitable for rolling in
4 inch high by 2 inch deep steel channels recessed in repair pit walls below top edge.

3.

Drain. Equipped with 1/4 turn shut-off valve and dry break quick disconnect coupler with
6 feet of 1-1/2 inch hose for emptying pan. Hose will be hard plumbed to waste oil line in
pit. Contractor shall provide a wall mounted hook for storing hose/coupler assembly
when not in use.

4.

Construction. Metal construction with screen to prevent parts from falling into pan.

C.

Accessories. 6 feet of 1-1/2 inch oil proof synthetic rubber drain hose with a drain pan
compatible dry break quick disconnect coupler on one end and a 1-1/2 inch NPTF hose fitting
on the other, one each assembly.

D.

Finish. Durable enamel in manufacturer's standard color.

E.

Acceptable Manufacturers and Models.
1.

Prime manufacturer. Specifications are based on equipment identified herein by
manufacturer's name and model to establish acceptable standards of quality,
performance, features, and construction.
Graco
Lincoln

2.

218969 with accessories
84700 with accessories

Other manufacturers. Contingent upon compliance with these specifications and
documentation requirements set forth in SUBMITTALS, equipment produced by the
following manufacturers, may be considered as equal.
Lincoln
Aro

2.2

ENGINE OIL AND HYDRAULIC FLUID PUMPS (EOP-1, EOP-2& HYFP-1)
A.

Features and Construction.
1.

Pump shall be pneumatically operated, double-ball and double acting piston pump. The
air motor, air motor valves and lower pump are to be of the “in-line” design. The air motor
assembly has four moving members. Pump must have a 30 year limited warranty.

2.

Construction. Corrosion resistant air motor, carbon steel wetted parts with Buna "N"
packing with ball type foot valve design.
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B.

3.

Hose. Shall include 5 feet long x 1” ID material of material outlet hose and fittings and 5
feet long x 1/2” ID air supply hose and fittings.

4.

Mounting method: Tank bung mounted configured to draw from above ground tank with
bung mount adapter Runaway valve.

5.

Low level material cut-off.

6.

Air line shut-off valve, filter, regulator with pressure gauge, lubricator and quick coupler
assembly.

7.

Fluid shut-off valve.

8.

Thermal relief valve kit.

9.

Suction hose kit.

10.

Air motor muffler

Acceptable Manufacturers and Models.
1.

Prime manufacturer. Specifications are based on equipment identified herein by
manufacturer's name and model to establish acceptable standards of quality,
performance, features, and construction.
Graco

C.
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Fireball 425 with accessories

Other manufacturers.
Contingent upon compliance with these specifications and
documentation requirements set forth in SUBMITTALS, equipment produced by the following
manufacturers, may be considered as equal.
Lincoln
Aro

2.3

WASTE OIL EVACUATION PUMPS (WOEP-1 & 2)
A.

Features and Construction.
1.

Pump shall be a double diaphragm pneumatically operated air valve. 100 PSI minimum
working air pressure, air-operated double diaphragm pump. Pump intended for use in
accordance with the United States Flammable and Combustible Liquids Code (NFPA 30)
and the Automotive and Marine Service Station Code (NFPA 30A). Maximum air
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pressure is 120 psi. Maximum recommended pump speed is 276 cpm. Pump shall have
a 15 year limited warranty on the air valve center section and an overall 5 year limited
warranty on the pump.

B.

2.

Hose. Waste oil evacuation connection, air line quick coupler assembly, and 5 feet of
1/2” ID air hose and fittings. System shall be provided with wall bracket, air installation kit,
fluid installation kit, and drum style adapter kit. Air installation kit includes air regulator,
air filter, hose, gauge and fittings. Fluid installation kit includes 4 feet of 1” ID and 10 feet
of 1” ID fluid hoses, ball valve, and fittings. Drum style adapter kit to include ball valve,
camlock male and female couplers, and fittings.

3.

Mounting method. Wall mounted with wall bracket configured to pump into return piping
system to above ground tank.

4.

Air line shut-off valve, filter, regulator with pressure gauge and quick coupler assembly.

5.

Fluid shut-off valve.

6.

Air motor muffler

Acceptable Manufacturers and Models.
1.

Prime manufacturer. Specifications are based on equipment identified herein by
manufacturer's name and model to establish acceptable standards of quality,
performance, features, and construction.
Graco

2.

Husky 1050 with accessories

Other manufacturers. Contingent upon compliance with these specifications and
documentation requirements set forth in SUBMITTALS, equipment produced by the
following manufacturers, may be considered as equal.
Aro
Lincoln

2.4

EVACUATION CONNECTIONS
A.

Waste Oil Evacuation Connection for Waste Oil Recovery Drain Units. 10 feet of 3/4" suction
hose with ball valve and 3/4" hydraulic quick coupler assembly evacuation connection at one
end and 3/4" NPT fittings at discharge end. Hydraulic quick coupler assembly shall be zinc
plated steel coupler and nipple with 4000 psi working pressure. A sign shall be provided at
each connection marked "Waste Oil Only".
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Acceptable Manufacturer and Models:
Parker
2.5

6601-12-12, 6602-12-12

REEL BANKS – GENERAL
A.

Dimensions.
1.

Overall reel dimensions, nominal.
a.
b.
c.
d.

B.

Width: 8-1/2 inches.
Height: 21 inches.
Reel diameter: 20 inches.
Inlet & outlet: 1/2 increased or reduced to meet specific hose size.

2.

Reel capacity. 50 feet minimum.

3.

Hose.
a.

Water and Compressed Air.
1)
Length: 50 feet.
2)
Inside diameter: 3/8 inch.
3)
Working pressure: 180 psi.
4)
Fluid inlet: 1/2 inch NPT female.

b.

Hydraulic Fluid.
1)
Length: 50 feet.
2)
Inside diameter: 1/2 inch.
3)
Working pressure: 1,500 psi.
4)
Fluid inlet: 1/2 inch NPT female.

Features and Construction.
1.

Reels shall be heavy duty steel construction, hose guide is supported by double pedestal
arms, base is supported by double base, guide-arms adjustable to different mounting
positions, external brass swivel housing for corrosion resistance. Reel must have a 3
year limited warranty.

2.

Rewind mechanism. Permanently lubricated automatic spring rewind mechanism with
reel latch to hold hose at desired length.

3.

Ball stop. Permits adjustment of hose extension length.

4.

Single hose multi-position guide arm with rollers to minimize hose wear.
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5.

Standard equipment. Include two feet of connecting hose, swivels, bushings, and other
hardware required for operation.

6.

Labels. A metal nameplate with reel commodity shall be attached to each hose reel
guide roller plate.

7.

Hose covers and tubes. Chassis grease hose shall have neoprene covers and Buna "N"
tube. All other commodity hoses shall have neoprene cover and tube.

8.

Dispenser valve kits. Each commodity hose shall be fitted with a 1000 psi working
pressure dispensing valve as listed. Each shall be an electronic pre-set totalizing gallons
or liters. Field replaceable batteries, 5.0 gpm minimum with extension. Solid or flex
extension available depending on product being dispensed applies to a through e,
products 5 color swivel guards available, set to customer request, designation.
a.

b.

C.
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Engine Oil (EO). Electronic meter, in-line style, calibrated in U.S. measure (pint,
quart, gallon) increments with totalizing, rigid curved nozzle extension with non-drip
nozzle, 1/2" NPT inlet, 3/8" NPT outlet, 1/2" ball bearing straight swivel, 5 GPM
flow, 1000 psi working pressure. Will have blue colored swivel guards.
Hydraulic Fluid (HYF). Electronic meter, in-line style, calibrated in U.S. measure
(pint, quart, gallon) with totalizing, rigid curved nozzle extension with non-drip
nozzle, 1/2" NPT inlet, 3/8" NPT outlet, 1/2" ball bearing straight swivel, 5 GPM
flow, 1000 psi working pressure. Will have black colored swivel guards.

Acceptable Manufacturers and Models.
1.

Prime manufacturer. Specifications are based on equipment identified herein by
manufacturer's name and model to establish acceptable standards of quality,
performance, features, and construction.
Graco

Reels (Water & CA):
Reels (EO, HYF):

224-051 series with accessories
224-058 series with accessories

Hose (Water and CA)
Hose (, EO, HYF)

218-498 with accessories
221-093 with accessories

Dispenser (Water & WWS)

180-685
Dispenser (EO) 238-511
238-511 with 238-887

Dispenser (HYF)
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Other manufacturers. Contingent upon compliance with these specifications and
documentation requirements set forth in SUBMITTALS, equipment produced by the
following manufacturers, may be considered as equal.
Aro
Lincoln

D.

Reel Bank
1.

2.6

Reel bank shall consist of one each EO-1 reel, EO-2 reel, HYF-reel, water reel, and CA
reel, as described in this specification section.

TANKS
A.

EOT-1, EOT-2, , HYFT-1 and WOT-1. Tanks: Double wall aboveground steel atmospheric
rectangular tank, UL 142 listed for aboveground flammable and combustible liquids, skid
mounted and epoxy coated exterior with product decals. See schedule on drawing for
capacity, size and openings.
Acceptable Manufacturers:
Watco
Highland Tank & Mfg.
Containment Solutions-Lube Cube
Modern Tank

2.7 LUBE TANK ACCESSORIES
A.

Overfill Prevention Device: 2” female connection, aluminum body, 2” male tight disconnect,
stainless steel linkage, brass and stainless steel internal components, closed cell Buna N
floats. Valve shall terminate flow when product level reaches a preset tank level of 90% to
95%.
Acceptable Manufacturer and Model:
Morrison Bros. Co.

B.

9095A

Tank Gauge/Overfill Alarm: Clock type gauge with built-in adjustable high level warning alarm,
2” male N.P.T. connection, intrinsically safe 9 volt battery powered, 90 decibel audio alarm with
on-off test switch, aluminum body, stainless steel float and cable and plastic weather-proof
housing alarm control box. High level alarm to be set at 85% of tank volume.
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Acceptable Manufacturer and Model:
Morrison Bros. Co.
B.J. Enterprises
C.

918
TM4

Pressure/Vacuum Vent: 2” female N.P.T. connection, anodized aluminum body and pressure
poppet, brass vacuum poppet, 40 mesh brass screen, stainless steel springs, zinc plated
screws, Buna N body seal.
Acceptable Manufacturer and Model:
Morrison Bros. Co.
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PART 3 - EXECUTION
3.1

INSPECTION
A.

Coordinate location of rough-in work and utility stub-outs to assure match with equipment to be
installed.

B.

Inspect delivered equipment for damage from shipping and/or exposure to weather. Compare
delivered equipment with packing lists and specifications to assure receipt of all items.

3.2

INSTALLATION – GENERAL
A.

Perform work under direct supervision of Foreman or Construction Superintendent with
authority to coordinate installation of scheduled equipment with Owner's Representative.

B.

Install equipment in accordance with plans, shop drawings and manufacturer's instructions:
1.

Positioning. Place equipment in accordance with any noted special positioning
requirements generally level, plumb and at right angles to adjacent work.

2.

Fitting. Where field cutting or trimming is necessary, perform in a neat, accurate,
professional manner without damaging equipment or adjacent work.

3.

Anchorage. Attach equipment securely to floor, wall or tank surfaces in accordance with
manufacturer's requirements to prevent damage resulting from inadequate fastening.
Installation fasteners shall be installed to avoid scratching or damaging adjacent
surfaces. Installation shall be acceptable to Owner's Representative.

4.

Upon completion of work, finish surfaces shall be free of tool marks, scratches,
blemishes, and stains.
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5.

All equipment shall be provided with any manufacturers standard additional necessary
non-specified accessories required to provide complete operational systems in
accordance with manufacturer's requirements.

6.

All accessories to equipment including hoses and fittings, regulators, lubricators, filters,
valves, etc. shall be full line size of the equipment it is supplying to or discharging from.

PUMPS
A.

Secure pumps either to wall or tank bung.

B.

Each pump shall be provided with necessary accessories required to make it a complete
operable system.

C.

Provide flexible hose connections for air and material on each pump.

3.4

HOSE REELS
A.

3.5

Secure hose reels to building structural steel. Provide all necessary auxiliary steel.
MECHANICAL IDENTIFICATION

A.

3.6

Provide mechanical identification of all equipment and devices as specified in 220554
Identification for Plumbing Piping and Equipment.
TESTING

A.

3.7

After final connections are made and prior to authorizing payment, all equipment and devices
shall be tested for compliance with specifications in the presence of the Owner's
Representative using acceptance procedures provided by the manufacturer.
CLEANUP

A.

Touch-up damage to painted finishes.

B.

Wipe and clean equipment of any oil, grease, and solvents, and make ready for use.

C.

Clean area around equipment installation and remove packing or installation debris from job
site.

D.

Notify Owner's Representative for acceptance inspection.
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TRAINING
A.

B.

Direct the technical representative to provide specified hours of training to designated Owner's
maintenance personnel in operation and maintenance of the following equipment. Coordinate,
with Owner, training schedule and list of personnel to be trained.
1.

Air Piston and Diaphragm Pumps and Accessories. 2 hours.

2.

Tank Equipment, Alarms and Accessories. 2 hours

3.

Reel Banks, Dispensers and Accessories. 2 hours.

Obtain, from technical representative, a list of Owner's personnel trained in equipment
operations and maintenance.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

1.3

Piping materials and installation instructions common to most piping systems.
Transition fittings.
Dielectric fittings.
Mechanical sleeve seals.
Sleeves.
Escutcheons.
Grout.
Equipment installation requirements common to equipment sections.
Painting and finishing.
Concrete bases.
Supports and anchorages.

DEFINITIONS
A.

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

B.

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

C.

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

D.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and chases.

E.

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

F.

The following are industry abbreviations for plastic materials:
1.
2.

CPVC: Chlorinated polyvinyl chloride plastic.
PE: Polyethylene plastic.
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3.
G.

PVC: Polyvinyl chloride plastic.

The following are industry abbreviations for rubber materials:
1.
2.

1.4
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EPDM: Ethylene-propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
A.

Product Data: (6) hard copies for the following:
1.
2.
3.
4.

Transition fittings.
Dielectric fittings.
Mechanical sleeve seals.
Escutcheons.

B.

Welding certificates.

C.

(6) hard copies of every item on schedule, ductwork, hangers, accessories and proof of US
Manufacture.

D.

(2) hard copies of mechanical shop drawings (ductwork, piping, equipment, etc.) for approval
before installation begins.

1.5

QUALITY ASSURANCE
A.

Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

B.

Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."
1.
2.

C.

1.6

Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

Electrical Characteristics for HVAC Equipment: Equipment of higher electrical characteristics
may be furnished provided such proposed equipment is approved in writing and connecting
electrical services, circuit breakers, and conduit sizes are appropriately modified. If minimum
energy ratings or efficiencies are specified, equipment shall comply with requirements.

DELIVERY, STORAGE, AND HANDLING
A.

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

B.

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

Arrange for pipe spaces, chases, slots, and openings in building structure during progress of
construction, to allow for HVAC installations.

B.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

C.

Coordinate requirements for access panels and doors for HVAC items requiring access that are
concealed behind finished surfaces. Access panels and doors are specified in Division 08
Section "Access Doors and Frames."

1.4

AS-BUILT DRAWINGS
A.

DEFINITIONS
1.
Contractor Markups – Drawings that are marked and annotated to show the project AsBuilt and constructed by the contractor. They are part of the working as-built set.
2.
As-Built Drawings – The amended “As-designed” drawing revised to show the project as
the contractor built and constructed it. The revisions from Contractor Markups and field
inspection notes are transferred to the Final as-built set of drawings. The final as-built
drawings include modifications during construction, field requested changes, shop
drawing modifications, and contractor designs,

B.

DESCRIPTION OF WORK
Section includes: Administrative and procedural requirements for as-built process for contractor
to follow.

C.

RECORD DOCUMENT SUBMITTALS

Record As-Built Drawings: General Contractor shall maintain on-site 2 sets of as-built
Contract Drawings, in Contractor Field Office. Working as-built drawings shall be kept
current on a weekly basis and at least one paper set of as-built drawings shall be
available on the jobsite at all times.
a.

Changes to Drawings, including those that involve only narrative, shall be clearly
and neatly marked in red pen or pencil, and shall be noted on appropriate
drawings. Changes to the Contract Drawings include:

b.
1. Changes to material or equipment for substitutions approved through the
Architect/Engineer’s submittal process.
2. Where contract drawings or specifications show options or alternates, only the
option selected for construction shall be shown on the final as-built prints.
Cross out such words and phrases as “approved equal” and list specifically the
material provided. This shall include actual make and model number of
equipment installed, as well as voltage and MCA.
3. Shop drawing information.
4. RFIs and Change Order information.
5. Changes made by the Inspector to accommodate field conditions.
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6.

Actual location, kinds and sizes of all existing and new utility lines,
especially underground lines within the construction area. Measurements shall
be shown for all change of direction points and all surface or underground
components such as valves, manholes, drop inlets, clean outs, meters, etc.
7. Changes in location of equipment and architectural features.
8. Systems designed or enhanced by the Contractor, such as HVAC controls, fire
alarm, fire sprinkler and irrigation systems.
9. All construction changes that result from the final inspection.

D.

c.

General Contractor shall note each entry with a notation referencing source of
information (Example: RFI #94, CO #3, or field notes of same).
1. As-built record drawings shall be updated no less frequently than once per
week.
2. Verification of current as-built record drawing status is included in the monthly
payment approval process that shall be noted in the inspector’s log notes.
3. Individual(s) responsible for the verification of the as-built process shall be
identified to the Architect/Engineer.

d.

When completed, scanned pdf copies of the as-built drawings shall be sent to the
Owner and Architect/Engineer for final approval. Compliance and delivery of the
final as-built drawings will be enforced through the approval of progress payments.
The quality of the final as-built drawings will be reflected in the construction
contractor’s performance evaluation.

MARK-UP GUIDELINE
The following information is provided to improve the quality of the marked-up prints and thereby
facilitate preparation of final as-built drawings. The most important guideline is that the markedup changes on the prints shall be complete and understandable.
1.
Frequently use written explanation on As-Built drawings to describe changes. Do not rely
totally on graphic means to convey the revision.
2.
Legibility of lettering and digit values shall be clean and clear and readable from a
scanned copy.
3.
Whenever a revision is made, make changes to affect related section views, details,
legend, plans and elevation view, schedules, notes and call-out designations, and mark
accordingly to avoid conflicting data on all other sheets.
4.
When changes are required on small-scale drawings or on drawings with limited area
available, large-scale inserts shall be drawn or sketched, with leaders to the location
where applicable.
5.
When attached prints (or sketches) are provided with marked-up print, indicate whether:
a. Entire drawing shall be added to contract drawings or
b. Whether the contract drawings shall be changed to agree, or
c. For reference only to further details not required for initial design.
6.
Make the comments on the drawing complete without reference to letters, memo’s or
materials that are not also a part of the As-Built. For instance, do not just say, “As per
Change Order #12”, when the actual change order states, “Changed water pipe from 21/2” to 3”. This also applies for changes as per the Architect/Engineer, Owner or
Inspector.
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PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

2.2

In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:
1.
Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

PIPE, TUBE, AND FITTINGS
A.

Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining
methods.

B.

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

2.3

JOINING MATERIALS
A.

Refer to individual Division 23 piping Sections for special joining materials not listed below.

B.

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.
1.

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

2.

Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or
ring type, unless otherwise indicated.

C.

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

D.

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

E.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

F.

Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping,
unless otherwise indicated.

G.

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

H.

Solvent Cements for Joining Plastic Piping:
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CPVC Piping: ASTM F 493.
PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

Fiberglass Pipe Adhesive: As furnished or recommended by pipe manufacturer.

TRANSITION FITTINGS
A.

Plastic-to-Metal Transition Fittings: CPVC and PVC one-piece fitting with manufacturer's
Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solventcement-joint end.
1.

Manufacturers:
a.

B.

Plastic-to-Metal Transition Adaptors: One-piece fitting with manufacturer's SDR 11 equivalent
dimensions; one end with threaded brass insert, and one solvent-cement-joint end.
1.

Manufacturers:
a.

C.

Thompson Plastics, Inc.

Plastic-to-Metal Transition Unions: MSS SP-107, [CPVC] [PVC] [CPVC and PVC] four-part
union. Include brass end, solvent-cement-joint end, rubber O-ring, and union nut.
1.

Manufacturers:
a.
b.

2.5

Eslon Thermoplastics.

NIBCO INC.
NIBCO, Inc.; Chemtrol Div.

DIELECTRIC FITTINGS
A.

Description: Combination fitting of copper alloy and ferrous materials with threaded, solderjoint, plain, or weld-neck end connections that match piping system materials.

B.

Insulating Material: Suitable for system fluid, pressure, and temperature.

C.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working pressure
at 180 deg F.
1.

Manufacturers:
a.
b.
c.
d.
e.
f.
g.

Capitol Manufacturing Co.
Central Plastics Company.
Eclipse, Inc.
Epco Sales, Inc.
Hart Industries, International, Inc.
Watts Industries, Inc.; Water Products Div.
Zurn Industries, Inc.; Wilkins Div.
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D.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig
minimum working pressure as required to suit system pressures.
1.

Manufacturers:
a.
b.
c.
d.
e.

E.

Manufacturers:
a.
b.
c.
d.

2.

Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig
minimum working pressure where required to suit system pressures.

Manufacturers:
a.
b.

Calpico, Inc.
Lochinvar Corp.

Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.
1.

Manufacturers:
a.
b.
c.
d.

2.6

Advance Products & Systems, Inc.
Calpico, Inc.
Central Plastics Company.
Pipeline Seal and Insulator, Inc.

Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig minimum working pressure at 225 deg F.
1.

G.

Capitol Manufacturing Co.
Central Plastics Company.
Epco Sales, Inc.
Watts Industries, Inc.; Water Products Div.
<Insert manufacturer's name.>

Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges, fullface- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic
washers, and steel backing washers.
1.

F.
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Perfection Corp.
Precision Plumbing Products, Inc.
Sioux Chief Manufacturing Co., Inc.
Victaulic Co. of America.

MECHANICAL SLEEVE SEALS
A.

Description: Modular sealing element unit, designed for field assembly, to fill annular space
between pipe and sleeve.
1.

Manufacturers:
a.

Advance Products & Systems, Inc.
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b.
c.
d.
2.
3.
4.

2.7
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Calpico, Inc.
Metraflex Co.
Pipeline Seal and Insulator, Inc.

Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.
Pressure Plates: [Stainless steel. Include two for each sealing element.
Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates
to sealing elements. Include one for each sealing element.

SLEEVES
A.

Galvanized-Steel Sheet:
longitudinal joint.

B.

Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C.

Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and integral waterstop, unless otherwise indicated.

D.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.
1.

0.0239-inch minimum thickness; round tube closed with welded

Underdeck Clamp: Clamping ring with set screws.

E.

Molded PVC: Permanent, with nailing flange for attaching to wooden forms.

F.

PVC Pipe: ASTM D 1785, Schedule 40.

G.

Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange
for attaching to wooden forms.

2.8

ESCUTCHEONS
A.

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.

B.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.

C.

One-Piece, Cast-Brass Type: With set screw.
1.

D.

Finish: Polished chrome-plated and rough brass.

Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
1.

Finish: Polished chrome-plated and rough brass.
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E.

One-Piece, Floor-Plate Type: Cast-iron floor plate.

F.

Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.

2.9

GROUT
A.

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
1.
2.
3.

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

noncorrosive,

PART 3 - EXECUTION

3.1

PIPING SYSTEMS - COMMON REQUIREMENTS
A.

Install piping according to the following requirements and Division 23 Sections specifying piping
systems.

B.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.

C.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

D.

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.

E.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F.

Install piping to permit valve servicing.

G.

Install piping at indicated slopes.

H.

Install piping free of sags and bends.

I.

Install fittings for changes in direction and branch connections.

J.

Install piping to allow application of insulation.

K.

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

L.

Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
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New Piping:
a.
b.
c.
d.
e.
f.
g.
h.
i.

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated
finish.
Insulated Piping: One-piece, stamped-steel type with spring clips.
Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, castbrass type with polished chrome-plated finish.
Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece,
stamped-steel type.
Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece or split-casting,
cast-brass type with polished chrome-plated finish.
Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with roughbrass finish.
Bare Piping in Equipment Rooms: One-piece, cast-brass type.
Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate
type.

M.

Install sleeves for pipes passing through concrete and masonry walls and concrete floor and
roof slabs.

N.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.
1.

Cut sleeves to length for mounting flush with both surfaces.
a.

2.
3.

Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level. Extend cast-iron sleeve fittings
below floor slab as required to secure clamping ring if ring is specified.

Install sleeves in new walls and slabs as new walls and slabs are constructed.
Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation. Use the following sleeve materials:
a.
b.
c.

Steel Pipe Sleeves: For pipes smaller than NPS 6.
Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board
partitions.
Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing.
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to
extend sleeve to 2 inches above finished floor level. Refer to Division 07 Section
"Sheet Metal Flashing and Trim" for flashing.
1)

4.

O.

Seal space outside of sleeve fittings with grout.

Except for underground wall penetrations, seal annular space between sleeve and pipe
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint.
Refer to Division 07 Section "Joint Sealants" for materials and installation.

Aboveground, Exterior-Wall Pipe Penetrations:
Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between
pipe and sleeve for installing mechanical sleeve seals.
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Install steel pipe for sleeves smaller than 6 inches in diameter.
Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.
Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch annular
clear space between pipe and sleeve for installing mechanical sleeve seals.
1.

Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Q.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section
"Penetration Firestopping" for materials.

R.

Verify final equipment locations for roughing-in.

S.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

3.2

PIPING JOINT CONSTRUCTION
A.

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

B.

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

C.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using leadfree solder alloy complying with ASTM B 32.

E.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

F.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:
1.

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

G.

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

H.

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

I.

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:
1.
2.
3.

4.

Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.
CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.
PVC Nonpressure Piping: Join according to ASTM D 2855.

J.

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

K.

Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

L.

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.
2.

M.

3.3

Plain-End Pipe and Fittings: Use butt fusion.
Plain-End Pipe and Socket Fittings: Use socket fusion.

Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to
pipe manufacturer's written instructions.

PIPING CONNECTIONS
A.

Make connections according to the following, unless otherwise indicated:
1.
2.
3.
4.

3.4

Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection
to each piece of equipment.
Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final
connection to each piece of equipment.
Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.
Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A.

Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.
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B.

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C.

Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

D.

Install equipment to allow right of way for piping installed at required slope.

3.5

PAINTING
A.

Painting of HVAC systems, equipment, and components is specified in Division 09 Sections
"Interior Painting" and "Exterior Painting."

B.

Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and
procedures to match original factory finish.

3.6

CONCRETE BASES
A.

Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.
1.
2.
3.
4.

5.
6.
7.

3.7

Construct concrete bases of dimensions indicated, but not less than 4 inches larger in
both directions than supported unit.
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 the base.
Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.
Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions.
Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in
Division 03 Section "Miscellaneous Cast-in-Place Concrete."

ERECTION OF METAL SUPPORTS AND ANCHORAGES
A.

Refer to Division 05 Section "Metal Fabrications" for structural steel.

B.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor HVAC materials and equipment.

C.

Field Welding: Comply with AWS D1.1.
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ERECTION OF WOOD SUPPORTS AND ANCHORAGES
A.

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor
HVAC materials and equipment.

B.

Select fastener sizes that will not penetrate members if opposite side will be exposed to view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members.

C.

Attach to substrates as required to support applied loads.

3.9

GROUTING
A.

Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment
base plates, and anchors.

B.

Clean surfaces that will come into contact with grout.

C.

Provide forms as required for placement of grout.

D.

Avoid air entrapment during placement of grout.

E.

Place grout, completely filling equipment bases.

F.

Place grout on concrete bases and provide smooth bearing surface for equipment.

G.

Place grout around anchors.

H.

Cure placed grout.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

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

SUMMARY
A.

This Section includes the following hangers and supports for HVAC system piping and
equipment:
1.
2.
3.
4.
5.
6.
7.
8.
9.

B.

1.3

Steel pipe hangers and supports.
Trapeze pipe hangers.
Fiberglass pipe hangers.
Metal framing systems.
Fiberglass strut systems.
Thermal-hanger shield inserts.
Fastener systems.
Pipe stands.
Equipment supports.

Related Sections include the following:
1.
Division 23 Section(s) "Metal Ducts" for duct hangers and supports.

DEFINITIONS
A.

MSS: Manufacturers Standardization Society for The Valve and Fittings Industry Inc.

B.

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports."

1.4

PERFORMANCE REQUIREMENTS
A.

Design supports for multiple pipes, including pipe stands, capable of supporting combined
weight of supported systems, system contents, and test water.

B.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.
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SUBMITTALS
A.

Product Data: For the following:
1.
2.
3.
4.

B.

Shop Drawings: Show fabrication and installation details and include calculations for the
following:
1.
2.
3.
4.
5.

C.

1.6

Steel pipe hangers and supports.
Fiberglass pipe hangers.
Thermal-hanger shield inserts.
Powder-actuated fastener systems.

Trapeze pipe hangers. Include Product Data for components.
Metal framing systems. Include Product Data for components.
Fiberglass strut systems. Include Product Data for components.
Pipe stands. Include Product Data for components.
Equipment supports.

Welding certificates.

QUALITY ASSURANCE
A.

Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-Steel."

B.

Welding: Qualify procedures and personnel according to the following:
1.
2.
3.
4.

AWS D1.1, "Structural Welding Code--Steel."
AWS D1.2, "Structural Welding Code--Aluminum."
AWS D1.3, "Structural Welding Code--Sheet Steel."
AWS D1.4, "Structural Welding Code--Reinforcing Steel."

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

2.2

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1.
Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

STEEL PIPE HANGERS AND SUPPORTS
A.

Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to Part 3
"Hanger and Support Applications" Article for where to use specific hanger and support types.
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Available Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

AAA Technology & Specialties Co., Inc.
Bergen-Power Pipe Supports.
B-Line Systems, Inc.; a division of Cooper Industries.
Carpenter & Paterson, Inc.
Empire Industries, Inc.
ERICO/Michigan Hanger Co.
Globe Pipe Hanger Products, Inc.
Grinnell Corp.
GS Metals Corp.
National Pipe Hanger Corporation.
PHD Manufacturing, Inc.
PHS Industries, Inc.
Piping Technology & Products, Inc.
Tolco Inc.

C.

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

D.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

E.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for support of
bearing surface of piping.

2.3

TRAPEZE PIPE HANGERS
A.

2.4

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

FIBERGLASS PIPE HANGERS
A.

Clevis-Type, Fiberglass Pipe Hangers: Similar to MSS Type 1, steel pipe hanger except hanger
is made of fiberglass and continuous-thread rod and nuts are made of polyurethane or stainless
steel.
1.

Available Manufacturers:
a.
b.
c.
d.
e.
f.

B.

B-Line Systems, Inc.; a division of Cooper Industries.
Champion Fiberglass, Inc.
Cope, T. J., Inc.; Tyco International, Ltd.
Seasafe, Inc.
Unistrut Corp.; Tyco International, Ltd.
Wesanco, Inc.

Strap-Type, Fiberglass Pipe Hangers: Made of fiberglass loop with stainless-steel continuousthread rod, nuts, and support hook.
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Plasti-Fab, Inc.

METAL FRAMING SYSTEMS
A.

Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels
and other components.

B.

Available Manufacturers:
1.
2.
3.
4.
5.
6.
7.

B-Line Systems, Inc.; a division of Cooper Industries.
ERICO/Michigan Hanger Co.; ERISTRUT Div.
GS Metals Corp.
Power-Strut Div.; Tyco International, Ltd.
Thomas & Betts Corporation.
Tolco Inc.
Unistrut Corp.; Tyco International, Ltd.

C.

Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.

D.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

2.6

FIBERGLASS STRUT SYSTEMS
A.

Description: Shop- or field-fabricated pipe-support assembly, similar to MFMA-3, made of
fiberglass channels and other components.

B.

Available Manufacturers:
1.
2.
3.
4.

2.7

B-Line Systems, Inc.; a division of Cooper Industries.
Champion Fiberglass, Inc.
Cope, T. J., Inc.; Tyco International Ltd.
Seasafe, Inc.

PIPE STAND FABRICATION
A.

Pipe Stands, General: Shop or field-fabricated assemblies made of manufactured corrosionresistant components to support roof-mounted piping.

B.

Compact Pipe Stand: One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped
cradle to support pipe, for roof installation without membrane penetration.
1.

Available Manufacturers:
a.

ERICO/Michigan Hanger Co.
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b.
C.

Available Manufacturers:
a.

Available Manufacturers:
a.
b.
c.

2.
3.
4.

Base: Plastic.
Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuousthread rods.
Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainlesssteel, roller-type pipe support.

Available Manufacturers:
a.

2.
3.
4.
5.

2.8

ERICO/Michigan Hanger Co.
MIRO Industries.
Portable Pipe Hangers.

High-Type, Multiple-Pipe Stand: Assembly of bases, vertical and horizontal members, and pipe
supports, for roof installation without membrane penetration.
1.

F.

MIRO Industries.

High-Type, Single-Pipe Stand: Assembly of base, vertical and horizontal members, and pipe
support, for roof installation without membrane penetration.
1.

E.

MIRO Industries.

Low-Type, Single-Pipe Stand: One-piece [plastic] [stainless-steel] base unit with plastic roller,
for roof installation without membrane penetration.
1.

D.

Section 23 05 29
HANGERS AND SUPPORTS FOR HVAC
PIPING AND EQUIPMENT
Page 5 of 12

Portable Pipe Hangers.

Bases: One or more plastic.
Vertical Members: Two or more protective-coated-steel channels.
Horizontal Member: Protective-coated-steel channel.
Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe support made from structuralsteel shape, continuous-thread rods, and rollers for mounting on permanent stationary roof
curb.

EQUIPMENT SUPPORTS
A.

Description: Welded, shop- or field-fabricated equipment support made from structural-steel
shapes.
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MISCELLANEOUS MATERIALS
A.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.

B.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.
1.
2.

Properties: Nonstaining, noncorrosive, and nongaseous.
Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

HANGER AND SUPPORT APPLICATIONS
A.

Specific hanger and support requirements are specified in Sections specifying piping systems
and equipment.

B.

Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in
piping system Sections.

C.

Use hangers and supports with galvanized, metallic coatings for piping and equipment that will
not have field-applied finish.

D.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E.

Use padded hangers for piping that is subject to scratching.

F.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1.
2.
3.
4.
5.
6.
7.
8.

Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated stationary pipes, NPS 1/2 to NPS 30.
Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F pipes,
NPS 4 to NPS 16, requiring up to 4 inches of insulation.
Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of insulation.
Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes, NPS 1/2 to
NPS 24, if little or no insulation is required.
Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to allow offcenter closure for hanger installation before pipe erection.
Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated stationary pipes, NPS 3/4 to NPS 8.
Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.
Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated stationary
pipes, NPS 1/2 to NPS 8.
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9.
10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

G.

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 2.
Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11): For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8.
Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated stationary pipes, NPS 3/8 to NPS 3.
U-Bolts (MSS Type 24): For support of heavy pipes, NPS 1/2 to NPS 30.
Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.
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.
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 and with U-bolt to retain pipe.
Adjustable, Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes,
NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base stanchion
support and cast-iron floor flange.
Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS 30, from 2
rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS 2-1/2 to
NPS 20, from single rod if horizontal movement caused by expansion and contraction
might occur.
Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS 2 to NPS 42, if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.
Pipe Roll and Plate Units (MSS Type 45): For support of pipes, NPS 2 to NPS 24, if
small horizontal movement caused by expansion and contraction might occur and vertical
adjustment is not necessary.
Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes, NPS 2 to
NPS 30, if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.

H.
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Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers, NPS 3/4 to
NPS 20.
Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers, NPS 3/4
to NPS 20, if longer ends are required for riser clamps.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.
3.
4.
5.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.
Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.
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I.

Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.
Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction to attach to top flange of structural shape.
Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.
Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.
C-Clamps (MSS Type 23): For structural shapes.
Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.
Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel Ibeams for heavy loads.
Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel Ibeams for heavy loads, with link extensions.
Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.
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.
b.
c.

13.
14.
15.

J.

Light (MSS Type 31): 750 lb.
Medium (MSS Type 32): 1500 lb.
Heavy (MSS Type 33): 3000 lb.

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.
Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1.
2.
3.

K.
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Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
Thermal-Hanger Shield Inserts: For supporting insulated pipe.

Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1.
2.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 11/4 inches (32 mm).
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3.
4.
5.
6.

7.

8.
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Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with
springs.
Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.
Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to absorb expansion and contraction of piping system from hanger.
Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
base support.
Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping system from
trapeze support.
Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:
a.
b.
c.

Horizontal (MSS Type 54): Mounted horizontally.
Vertical (MSS Type 55): Mounted vertically.
Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

L.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

M.

Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections.

3.2

HANGER AND SUPPORT INSTALLATION
A.

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from building
structure.

B.

Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping and support together on field-fabricated trapeze
pipe hangers.
1.

2.

C.

Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified above for individual
pipe hangers.
Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.
Weld steel according to AWS D1.1.

Fiberglass Pipe Hanger Installation: Comply with applicable portions of MSS SP-69 and
MSS SP-89. Install hangers and attachments as required to properly support piping from
building structure.
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D.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping and support
together on field-assembled metal framing systems.

E.

Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping and support
together on field-assembled fiberglass struts.

F.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

G.

Fastener System Installation:
1.

2.

H.

Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches (100 mm) 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.
Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Pipe Stand Installation:
1.
2.

Pipe Stand Types except Curb-Mounting Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.
Curb-Mounting-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb.
Refer to Division 07 Section "Roof
Accessories" for curbs.

I.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories.

J.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

K.

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.

L.

Install lateral bracing with pipe hangers and supports to prevent swaying.

M.

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 (DN 65)
and 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.

N.

Load Distribution: Install hangers and supports so piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

O.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so maximum
pipe deflections allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building
services piping) are not exceeded.

P.

Insulated Piping: Comply with the following:
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1.

Attach clamps and spacers to piping.
a.
b.
c.

2.

3.3

Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Shield Dimensions for Pipe: Not less than the following:
a.
b.
c.
d.
e.

5.
6.
7.

Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a.

4.

Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
Do not exceed pipe stress limits according to ASME B31.1 for power piping and
ASME B31.9 for building services piping.

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.

3.
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NPS 1/4 to NPS 3-1/2:12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.
NPS 5 and NPS 6:18 inches long and 0.06 inch thick.
NPS 8 to NPS 14:24 inches long and 0.075 inch thick.
NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

Pipes NPS 8 (DN 200) and Larger: Include wood inserts.
Insert Material: Length at least as long as protective shield.
Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS
A.

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B.

Grouting: Place grout under supports for equipment and make smooth bearing surface.

C.

Provide lateral bracing, to prevent swaying, for equipment supports.

3.4

METAL FABRICATIONS
A.

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.
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B.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C.

Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding, appearance
and quality of welds, and methods used in correcting welding work, and with the following:
1.
2.
3.
4.

3.5

Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
Finish welds at exposed connections so no roughness shows after finishing and contours
of welded surfaces match adjacent contours.

ADJUSTING
A.

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.6

PAINTING
A.

Touch Up: 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.

B.

Touch Up: Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

C.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.
3.
4.
5.

1.3

Equipment labels.
Warning signs and labels.
Pipe labels.
Duct labels.
Warning tags.

SUBMITTALS

A.

Product Data: For each type of product indicated.

B.

Samples: For color, letter style, and graphic representation required for each identification
material and device. This means provide physical samples with submittal.

C.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

D.

Valve numbering scheme.

E.

Valve Schedules: For each piping system to include in maintenance manuals.

1.4

COORDINATION
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.
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PART 2 - PRODUCTS

2.1

EQUIPMENT STENCILING
A.

2.2

All equipment including but not limited to Air Conditioning Units, Fans, Pumps, and Unit Heaters
shall be neatly and clearly stenciled with the same designation that appears on the drawings.
Stenciling shall be paint, with letter size of 1” minimum. Color shall be of high contrast with
equipment’s color. Location shall be appropriate for ready identification from a normal position
standing on the floor or roof.

EQUIPMENT LABELS (FOR ALL HVAC EQUIPMENT) NOTE THAT MANUFACTURER’S
METAL NAMEPLATE IS NOT SUFFICIENT AND WILL NOT BE ACCEPTED IN LIEU OF THIS
SPECIFICATION
A.

Plastic Labels for Equipment:
1.
2.
3.
4.
5.
6.

7.
8.
B.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, and having predrilled holes for attachment hardware.
Letter Color: Black.
Background Color: White.
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: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches, and proportionately 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-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified. Include manufacturer,
model number and serial number. See examples below. Tag shall match equipment schedule.
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EQUIPMENT LABELS

CEILING MOUNTED EXHAUST FAN
MARK
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
CFM
EXTERNAL STATIC PRESSURE, IN.W.G.
VOLTAGE
PHASE
FAN HP OR WATTAGE
ROOF or WALL MOUNTED EXHAUST FAN
MARK
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
TYPE OF FAN
TYPE OF DRIVE
CFM
EXTERNAL STATIC PRESSURE, IN. W.G.
VOLTAGE
PHASE
FAN HP
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ELECTRIC UNIT HEATER
MARK
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
HEATING KW
VOLTAGE
PHASE

GAS FIRED MAKEUP AIR UNIT
MARK
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
CFM
EXTERNAL STATIC PRESSURE, "W.G.
MOTOR HP
GAS INPUT, MBH
GAS OUTPUT, MBH
STAGES OF HEAT
VOLTAGE
PHASE
MAX. CURRENT AMPS (MCA)
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PACKAGED ROOFTOP UNIT
MARK
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
SUPPLY CFM
OUTSIDE AIR CFM
ECONOMIZER
EXTERNAL STATIC PRESSURE, "W.G.
MOTOR HP
VOLTAGE
PHASE
MAX. CURRENT AMPS (MCA)
TYPE COOLING COIL
TOTAL COOLING CAPACITY @ 105 DEG.F
AMBIENT, MBH
SENSIBLE COOLING CAPACITY, MBH
TYPE HEATING COIL
HEATING CAPACITY, MBH
STAGES OF HEAT
UNIT EER/SEER
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DX FAN COIL
MARK
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
NOMINAL CAPACITY, TONS
SUPPLY CFM
OUTSIDE AIR CFM
SUPPLY AIR EXTERNAL S.P., IN. W.G.
TOTAL STATIC PRESSURE, IN.W.G.
TOTAL COOLING MBH
SENSIBLE COOLING MBH
MIXED AIR CONDITION (DB/WB)
CONDENSING UNIT TAG. NO.
VOLTAGE
PHASE
UNIT MCA

AIR COOLED CONDENSING UNIT
MARK
FAN COIL SERVED
MFGR
MODEL NO.
SERIAL NO.
YEAR OF MANUFACTURE
MOTOR HP
VOLTAGE
PHASE
MAX. CURRENT AMPS (MCA)
TOTAL COOLING CAPACITY @ 105 DEG.F
AMBIENT, MBH
UNIT EER/SEER
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Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4)
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

WARNING SIGNS AND LABELS
A.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch
thick, and having predrilled holes for attachment hardware.

B.

Letter Color: Red.

C.

Background Color: White.

D.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

F.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.

G.

Fasteners: Stainless-steel rivets or self-tapping screws.

H.

Label Content:
instructions.

Include caution and warning information, plus emergency notification
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PIPE LABELS
A.

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

B.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to [partially cover] [cover full]
circumference of pipe and to attach to pipe without fasteners or adhesive.

C.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1.

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

HVAC PIPING LABELS
SERVICE
REFRIGERANT SUCTION
REFRIGERANT LIQUID

MARK
REF SUCT TO UNIT
XX
REF LIQ TO UNIT XX

LETTERING
COLOR

BACKGROUND
COLOR

GREEN
GREEN

WHITE
WHITE

XX MEANS THE UNIT TAG NO. FROM THE EQUIPMENT SCHEDULE, AS IN AHU‐1.
X INCH MEANS PIPE SIZE, AS IN 0.5 INCH RL.

2.5

DUCT LABELS
A.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, and having predrilled holes for attachment hardware.

B.

Maximum Temperature: Able to withstand temperatures up to 160 deg F.

C.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

D.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
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viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal
lettering.
E.

Fasteners: Stainless-steel rivets or self-tapping screws.

F.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

G.

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
1.
2.
3.

Flow-Direction Arrows: Integral with duct system service lettering to accommodate both
directions, or as separate unit on each duct label to indicate flow direction.
Ducts shall be labeled as to what equipment they are serving, such as, “ S/A from A-100”
and “R/A to A-100.” S/A= Supply Air, R/A= Return Air, E/A = Exhaust Air.
Lettering Size: At least 1-1/2 inches high. See examples below.

HVAC DUCT LABELS
SERVICE
SUPPLY AIR
RETURN AIR
OUTSIDE AIR
EXHAUST AIR

MARK
SA FROM UNIT XX
RA TO UNIT XX
OA TO UNIT XX
EA TO FAN XX

LETTERING
COLOR
WHITE
WHITE
WHITE
WHITE

BACKGROUND
COLOR
GREEN
GREEN
GREEN
BLACK

XX MEANS THE UNIT TAG NO. FROM THE EQUIPMENT SCHEDULE, AS IN AHU‐1.

PART 3 - EXECUTION

3.1

PREPARATION
A.

3.2

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

EQUIPMENT LABEL INSTALLATION
A.

Install or permanently fasten labels on each major item of mechanical equipment.

B.

Locate equipment labels where accessible and visible.
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PIPE LABEL INSTALLATION
A.

Piping Color-Coding: Painting of piping is specified in Division 09 Section "Interior Painting"

B.

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.
2.
3.
4.
5.
6.

C.

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 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.

Pipe Label Sizes

3.4

Pipe Size

Letter Height

3/4” to 1-1/4”

1/2”

1-1/2” to 2”

3/4”

2-1/2” to 6”

1-1/4”

8” to 10”

2-1/2”

12” and up

3-1/2”

DUCT LABEL INSTALLATION
A.

Install self-adhesive duct labels with permanent adhesive on air ducts using color code as per
2.5 in this specification:

B.

Locate labels near points where ducts enter into concealed spaces and at maximum intervals of
50 feet in each space where ducts are exposed or concealed by removable ceiling system.

3.5

WARNING-TAG INSTALLATION
A.

Write required message on, and attach warning tags to, equipment and other items where
required (by manufacturer or OSHA).
END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

1.3

This Section includes TAB to produce design objectives for the following:
1.

Air Systems:

2.
3.

a.
Constant-volume air systems.
Verifying that automatic control devices are functioning properly.
Reporting results of activities and procedures specified in this Section.

DEFINITIONS
A.

Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce
fan speed or adjust a damper.

B.

Balance: To proportion flows within the distribution system, including submains, branches, and
terminals, according to indicated quantities.

C.

Barrier or Boundary: Construction, either vertical or horizontal, such as walls, floors, and
ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors,
and other pollutants.

D.

Draft: A current of air, when referring to localized effect caused by one or more factors of high
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn
from a person's skin than is normally dissipated.

E.

NC: Noise criteria.

F.

Procedure: An approach to and execution of a sequence of work operations to yield repeatable
results.

G.

RC: Room criteria.

H.

Report Forms: Test data sheets for recording test data in logical order.

I.

Static Head: The pressure due to the weight of the fluid above the point of measurement. In a
closed system, static head is equal on both sides of the pump.

J.

Suction Head: The height of fluid surface above the centerline of the pump on the suction side.
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K.

System Effect: A phenomenon that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.

L.

System Effect Factors: Allowances used to calculate a reduction of the performance ratings of
a fan when installed under conditions different from those presented when the fan was
performance tested.

M.

TAB: Testing, adjusting, and balancing.

N.

Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the
distribution system.

O.

Test: A procedure to determine quantitative performance of systems or equipment.

P.

Testing, Adjusting, and Balancing (TAB) Firm:
reporting TAB procedures.

1.4

The entity responsible for performing and

SUBMITTALS
A.

Qualification Data: Within 15 days from Contractor's Notice to Proceed, submit 4 copies of
evidence that TAB firm and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

B.

Contract Documents Examination Report: Within 30 days from Contractor's Notice to Proceed,
submit 4 copies of the Contract Documents review report as specified in Part 3.

C.

Strategies and Procedures Plan: Within 30 days from Contractor's Notice to Proceed, submit 4
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation"
Article. Include a complete set of report forms intended for use on this Project.

D.

Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on
approved forms certified by TAB firm. Note that items required by this specification will be
checked against the submitted report. If the items are missing, the report will be rejected. If the
items are not in the same order as this specification, the report will be rejected.

E.

Sample Report Forms: Submit two sets of sample TAB report forms.

F.

Warranties specified in this Section.

1.5

QUALITY ASSURANCE
A.

TAB Firm Qualifications: Engage a TAB firm certified by AABC.

B.

TAB Conference: Meet with Owner's and Architect's representatives on approval of TAB
strategies and procedures plan to develop a mutual understanding of the details. Ensure the
participation of TAB team members, equipment manufacturers' authorized service
representatives, HVAC controls installers, and other support personnel. Provide seven days'
advance notice of scheduled meeting time and location.
1.

Agenda Items: Include at least the following:
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b.
c.
d.
e.
f.
C.
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Submittal distribution requirements.
The Contract Documents examination report.
TAB plan.
Work schedule and Project-site access requirements.
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

Certification of TAB Reports: Certify TAB field data reports. This certification includes the
following:
1.
2.

Review field data reports to validate accuracy of data and to prepare certified TAB
reports.
Certify that TAB team complied with approved TAB plan and the procedures specified
and referenced in this Specification.

D.

TAB Report Forms: Use standard forms from AABC's "National Standards for Testing and
Balancing Heating, Ventilating, and Air Conditioning Systems”.

E.

Instrumentation Type, Quantity, and Accuracy: As described in AABC's "National Standards for
Testing and Balancing Heating, Ventilating, and Air Conditioning.

F.

Systems Instrumentation Calibration: Calibrate instruments at least every six months or more
frequently if required by instrument manufacturer.
1.

1.6

Keep an updated record of instrument calibration that indicates date of calibration and the
name of party performing instrument calibration.

PROJECT CONDITIONS
A.

Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

B.

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

1.7

COORDINATION
A.

Coordinate the efforts of factory-authorized service representatives for systems and equipment,
HVAC controls installers, and other mechanics to operate HVAC systems and equipment to
support and assist TAB activities.

B.

Notice: Provide seven days' advance notice for each test. Include scheduled test dates and
times.

C.

Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed.
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WARRANTY
A.

National Project Performance Guarantee: Provide a guarantee on AABC's "National Standards
for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems" forms stating that
AABC will assist in completing requirements of the Contract Documents if TAB firm fails to
comply with the Contract Documents. Guarantee includes the following provisions:

B.

Special Guarantee: Provide a guarantee on AABC forms stating that AABC will assist in
completing requirements of the Contract Documents if TAB firm fails to comply with the Contract
Documents. Guarantee shall include the following provisions:
1.
2.

The certified TAB firm has tested and balanced systems according to the Contract
Documents.
Systems are balanced to optimum performance capabilities within design and installation
limits.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.
1.
2.

Contract Documents are defined in the General and Supplementary Conditions of
Contract.
Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flowcontrol devices, balancing valves and fittings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of these balancing
devices are accessible and appropriate for effective balancing and for efficient system
and equipment operation.

B.

Examine approved submittal data of HVAC systems and equipment.

C.

Examine Project Record Documents described in Division 01 Section "Project Record
Documents."

D.

Examine design data, including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E.

Examine equipment performance data including fan and pump curves. Relate performance
data to Project conditions and requirements, including system effects that can create undesired
or unpredicted conditions that cause reduced capacities in all or part of a system. Calculate
system effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from those presented when the equipment was performance tested at the
factory. To calculate system effects for air systems, use tables and charts found in AMCA 201,
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"Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,"
Sections 5 and 6. Compare this data with the design data and installed conditions.
F.

Examine system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

G.

Examine system and equipment test reports.

H.

Examine HVAC system and equipment installations to verify that indicated balancing devices,
such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and
fittings, and manual volume dampers, are properly installed, and that their locations are
accessible and appropriate for effective balancing and for efficient system and equipment
operation.

I.

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.

J.

Examine HVAC equipment to ensure that clean filters have been installed, bearings are
greased, belts are aligned and tight, and equipment with functioning controls is ready for
operation.

K.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.

L.

Examine system pumps to ensure absence of entrained air in the suction piping.

M.

Examine equipment for installation and for properly operating safety interlocks and controls.

N.

Examine automatic temperature system components to verify the following:
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
O.

3.2

Dampers, valves, and other controlled devices are operated by the intended controller.
Dampers and valves are in the position indicated by the controller.
Integrity of valves and dampers for free and full operation and for tightness of fully closed
and fully open positions. This includes dampers in multizone units, mixing boxes, and
variable-air-volume terminals.
Automatic modulating and shutoff valves, including two-way valves and three-way mixing
and diverting valves, are properly connected.
Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and
cold walls.
Sensors are located to sense only the intended conditions.
Sequence of operation for control modes is according to the Contract Documents.
Controller set points are set at indicated values.
Interlocked systems are operating.
Changeover from heating to cooling mode occurs according to indicated values.

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different from
indicated values.

PREPARATION
A.

Prepare a TAB plan that includes strategies and step-by-step procedures.
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B.

Complete system readiness checks and prepare system readiness reports. Verify the following:
1.
2.
3.
4.
5.
6.
7.
8.

3.3
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Permanent electrical power wiring is complete.
Hydronic systems are filled, clean, and free of air.
Automatic temperature-control systems are operational.
Equipment and duct access doors are securely closed.
Balance, smoke, and fire dampers are open.
Isolating and balancing valves are open and control valves are operational.
Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.
Windows and doors can be closed so indicated conditions for system operations can be
met.

GENERAL PROCEDURES FOR TESTING AND BALANCING
A.

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Testing and Balancing Heating, Ventilating, and
Air Conditioning Systems" and this Section.

B.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing and
balancing, close probe holes and patch insulation with new materials identical to those
removed. Restore vapor barrier and finish according to insulation Specifications for this Project.

C.

Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-speedcontrol levers, and similar controls and devices, to show final settings.

D.

Take and report testing and balancing measurements in inch-pound (IP) units.

3.4

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
A.

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B.

Prepare schematic diagrams of systems' "as-built" duct layouts.

C.

Determine the best locations in main and branch ducts for accurate duct airflow measurements.

D.

Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

E.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

F.

Verify that motor starters are equipped with properly sized thermal protection.

G.

Check dampers for proper position to achieve desired airflow path.

H.

Check for airflow blockages.
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I.

Check condensate drains for proper connections and functioning.

J.

Check for proper sealing of air-handling unit components.

K.

Check for proper sealing of air duct system.

3.5

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A.

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.
1.

Measure fan static pressures to determine actual static pressure as follows:
a.
b.
c.
d.

2.

Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.
a.

3.
4.

5.

6.

B.

Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.
Measure static pressure directly at the fan outlet or through the flexible connection.
Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from flexible connection and downstream from duct restrictions.
Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

Simulate dirty filter operation and record the point at which maintenance personnel
must change filters.

Measure static pressures entering and leaving other devices such as sound traps, heat
recovery equipment, and air washers, under final balanced conditions.
Compare design data with installed conditions to determine variations in design static
pressures versus actual static pressures. Compare actual system effect factors with
calculated system effect factors to identify where variations occur. Recommend
corrective action to align design and actual conditions.
Obtain approval from Architect for adjustment of fan speed higher or lower than indicated
speed.
Make required adjustments to pulley sizes, motor sizes, and electrical
connections to accommodate fan-speed changes.
Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fanmotor amperage to ensure that no overload will occur. Measure amperage in full cooling,
full heating, economizer, and any other operating modes to determine the maximum
required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.
1.

Measure static pressure at a point downstream from the balancing damper and adjust
volume dampers until the proper static pressure is achieved.
a.

Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and
calculate the total airflow for that zone.
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2.

C.

Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust terminal outlets and inlets for each space to indicated airflows within specified tolerances
of indicated values. Make adjustments using volume dampers rather than extractors and the
dampers at air terminals.
1.

2.

3.6

Remeasure each submain and branch duct after all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

Measure terminal outlets and inlets without making adjustments.
1.

D.
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Adjust each outlet in same room or space to within specified tolerances of indicated
quantities without generating noise levels above the limitations prescribed by the
Contract Documents.
Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR MOTORS
A.

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:
1.
2.
3.
4.
5.
6.
7.

B.

3.7

Manufacturer, model, and serial numbers.
Motor horsepower rating.
Motor rpm.
Efficiency rating.
Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass for the controller to prove proper
operation. Record observations, including controller manufacturer, model and serial numbers,
and nameplate data.

PROCEDURES FOR CONDENSING UNITS
A.

Verify proper rotation of fans.

B.

Measure entering- and leaving-air temperatures.

C.

Record compressor data.

D.

During TAB, report the need for adjustment in temperature regulation within the automatic
temperature-control system.

E.

Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive
eight-hour days, in each separately controlled zone, to prove correctness of final temperature
settings. Measure when the building or zone is occupied.

F.

Measure outside-air, wet- and dry-bulb temperatures.
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TEMPERATURE-CONTROL VERIFICATION
A.

Verify that controllers are calibrated and commissioned.

B.

Check transmitter and controller locations and note conditions that would adversely affect
control functions.

C.

Record controller settings and note variances between set points and actual measurements.

D.

Check the operation of limiting controllers (i.e., high- and low-temperature controllers).

E.

Check free travel and proper operation of control devices such as damper and valve operators.

F.

Check the sequence of operation of control devices. Note air pressures and device positions
and correlate with airflow and water flow measurements. Note the speed of response to input
changes.

G.

Check the interaction of electrically operated switch transducers.

H.

Check the interaction of interlock and lockout systems.

I.

Check main control supply-air pressure and observe compressor and dryer operations.

J.

Record voltages of power supply and controller output. Determine whether the system operates
on a grounded or nongrounded power supply.

K.

Note operation of electric actuators using spring return for proper fail-safe operations.

3.9

TOLERANCES
A.

Set HVAC system airflow and water flow rates within the following tolerances:
1.
2.

3.10

Supply, Return, and Exhaust Fans and Equipment with Fans: Plus 5 to plus 10 percent.
Air Outlets and Inlets: 0 to minus 10 percent.

REPORTING

A.

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

B.

Status Reports: As Work progresses, prepare reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and
each building floor for systems serving multiple floors.
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FINAL REPORT

A.

General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in
three-ring binder, tabulated and divided into sections by tested and balanced systems.

B.

Include a certification sheet in front of binder signed and sealed by the certified testing and
balancing engineer.
1.

Include a list of instruments used for procedures, along with proof of calibration.

C.

Final Report Contents: In addition to certified field report data, include the following:
1.
Fan curves.
2.
Manufacturers' test data.
3.
Field test reports prepared by system and equipment installers.
4.
Other information relative to equipment performance, but do not include Shop Drawings
and Product Data.

D.

General Report Data: In addition to form titles and entries, include the following data in the final
report, as applicable:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Title page.
Name and address of TAB firm.
Project name.
Project location.
Architect's name and address.
Engineer's name and address.
Contractor's name and address.
Report date.
Signature of TAB firm who certifies the report.
Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.
Summary of contents including the following:
a.
b.
c.

12.
13.
14.
15.

Indicated versus final performance.
Notable characteristics of systems.
Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.
Data for terminal units, including manufacturer, type size, and fittings.
Notes to explain why certain final data in the body of reports varies from indicated values.
Test conditions for fans and pump performance forms including the following:
a.
b.
c.
d.
e.
f.
g.

Settings for outside-, return-, and exhaust-air dampers.
Conditions of filters.
Cooling coil, wet- and dry-bulb conditions.
Face and bypass damper settings at coils.
Fan drive settings including settings and percentage of maximum pitch diameter.
Settings for supply-air, static-pressure controller.
Other system operating conditions that affect performance.
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E.

System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:
1.
2.
3.
4.

F.

Quantities of outside, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.
Pipe and valve sizes and locations.
Position of balancing devices.

Air-Handling Unit Test Reports: For air-handling units with coils, include the following:
1.

Unit Data: Include the following:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

2.

3.

Unit identification.
Location.
Make and type.
Model number and unit size.
Manufacturer's serial number.
Unit arrangement and class.
Discharge arrangement.
Sheave make, size in inches, and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).
Number of belts, make, and size.
Number of filters, type, and size.

Motor Data:
a.
b.
c.
d.
e.
f.

Make and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches, and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

G.
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Total airflow rate in cfm.
Total system static pressure in inches wg.
Fan rpm.
Discharge static pressure in inches wg.
Filter static-pressure differential in inches wg.
Preheat coil static-pressure differential in inches wg.
Cooling coil static-pressure differential in inches wg.
Heating coil static-pressure differential in inches wg.
Outside airflow in cfm.
Return airflow in cfm.
Outside-air damper position.
Return-air damper position.
Vortex damper position.

Apparatus-Coil Test Reports:
1.

Coil Data:
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a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
2.

System identification.
Location.
Coil type.
Number of rows.
Fin spacing in fins per inch o.c.
Make and model number.
Face area in sq. ft..
Tube size in NPS
Tube and fin materials.
Circuiting arrangement.

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.

H.
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Airflow rate in cfm.
Average face velocity in fpm.
Air pressure drop in inches wg.
Outside-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Water flow rate in gpm.
Water pressure differential in feet of head or psig.
Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.
Refrigerant suction temperature in deg F.
Inlet steam pressure in psig.

Gas- and Oil-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

2.

System identification.
Location.
Make and type.
Model number and unit size.
Manufacturer's serial number.
Fuel type in input data.
Output capacity in Btuh.
Ignition type.
Burner-control types.
Motor horsepower and rpm.
Motor volts, phase, and hertz.
Motor full-load amperage and service factor.
Sheave make, size in inches and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches.

Test Data (Indicated and Actual Values):
a.

Total airflow rate in cfm.
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b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
I.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.
Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btuh.
High-fire fuel input in Btuh.
Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btuh.
Motor voltage at each connection.
Motor amperage for each phase.
Heating value of fuel in Btuh.

Fan Test Reports: For supply, return, and exhaust fans, include the following:
1.

Fan Data:
a.
b.
c.
d.
e.
f.
g.
h.

2.

3.

System identification.
Location.
Make and type.
Model number and size.
Manufacturer's serial number.
Arrangement and class.
Sheave make, size in inches, and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).

Motor Data:
a.
b.
c.
d.
e.
f.
g.

Make and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
Full-load amperage and service factor.
Sheave make, size in inches, and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).
Number of belts, make, and size.

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.

J.
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Total airflow rate in cfm.
Total system static pressure in inches wg.
Fan rpm.
Discharge static pressure in inches wg.
Suction static pressure in inches wg.

Round, Flat-Oval, and Rectangular Duct Traverse Reports:
representing the duct cross-section and record the following:
1.

Include a diagram with a grid

Report Data:
a.

System and air-handling unit number.
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b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
2.

Refrigerant pressure in psig.
Refrigerant temperature in deg F.
Entering-water temperature in deg F.
Leaving-water temperature in deg F.
Entering-water pressure in feet of head or psig.
Water pressure differential in feet of head or psig.

Compressor Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

5.

Refrigerant pressure in psig.
Refrigerant temperature in deg F.
Entering- and leaving-air temperature in deg F.

Evaporator Test Reports (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.

4.

Location and zone.
Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct size in inches.
Duct area in sq. ft..
Indicated airflow rate in cfm.
Indicated velocity in fpm.
Actual airflow rate in cfm.
Actual average velocity in fpm.
Barometric pressure in psig.

Air-Cooled Condenser Test Data (Indicated and Actual Values):
a.
b.
c.

3.
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Suction pressure in psig.
Suction temperature in deg F.
Discharge pressure in psig.
Discharge temperature in deg F.
Oil pressure in psig.
Oil temperature in deg F.
Voltage at each connection.
Amperage for each phase.
Kilowatt input.
Crankcase heater kilowatt.
Chilled-water control set point in deg F.
Condenser-water control set point in deg F.
Refrigerant low-pressure-cutoff set point in psig.
Refrigerant high-pressure-cutoff set point in psig.

Refrigerant Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.

Oil level.
Refrigerant level.
Relief valve setting in psig.
Unloader set points in psig.
Percentage of cylinders unloaded.
Bearing temperatures in deg F.
Vane position.
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h.
K.

Low-temperature-cutoff set point in deg F.

Compressor and Condenser Reports: For refrigerant side of unitary systems, stand-alone
refrigerant compressors, air-cooled condensing units, or water-cooled condensing units, include
the following:
1.

Unit Data:
a.
b.
c.
d.
e.
f.
g.

2.

Unit identification.
Location.
Unit make and model number.
Compressor make.
Compressor model and serial numbers.
Refrigerant weight in lb.
Low ambient temperature cutoff in deg F.

Test Data (Indicated and Actual Values):
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.
t.
u.
v.
w.
x.
y.
z.
aa.
bb.
cc.
dd.

L.
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Inlet-duct static pressure in inches wg.
Outlet-duct static pressure in inches wg.
Entering-air, dry-bulb temperature in deg F.
Leaving-air, dry-bulb temperature in deg F.
Condenser entering-water temperature in deg F.
Condenser leaving-water temperature in deg F.
Condenser-water temperature differential in deg F.
Condenser entering-water pressure in feet of head or psig.
Condenser leaving-water pressure in feet of head or psig.
Condenser-water pressure differential in feet of head or psig.
Control settings.
Unloader set points.
Low-pressure-cutout set point in psig.
High-pressure-cutout set point in psig.
Suction pressure in psig.
Suction temperature in deg F.
Condenser refrigerant pressure in psig.
Condenser refrigerant temperature in deg F.
Oil pressure in psig.
Oil temperature in deg F.
Voltage at each connection.
Amperage for each phase.
Kilowatt input.
Crankcase heater kilowatt.
Number of fans.
Condenser fan rpm.
Condenser fan airflow rate in cfm.
Condenser fan motor make, frame size, rpm, and horsepower.
Condenser fan motor voltage at each connection.
Condenser fan motor amperage for each phase.

Sound Measurement Reports: Record sound measurements on octave band and dBA test
forms and on an NC or RC chart indicating the decibel level measured in each frequency band
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for both "background" and "HVAC system operating" readings. Record each tested location on
a separate NC or RC chart. Record the following on the forms:
1.
2.
3.
4.
5.
6.
7.
M.

Indoor-Air Quality Measurement Reports for Each HVAC System:
1.
2.
3.
4.
5.
6.

N.

Date and time of test. Record each tested location on its own NC curve.
Sound meter manufacturer, model number, and serial number.
Space location within the building including floor level and room number.
Diagram or color photograph of the space showing the measurement location.
Time weighting of measurements, either fast or slow.
Description of the measured sound: steady, transient, or tonal.
Description of predominant sound source.

HVAC system designation.
Date and time of test.
Outdoor temperature, relative humidity, wind speed, and wind direction at start of test.
Room number or similar description for each location.
Measurements at each location.
Observed deficiencies.

Instrument Calibration Reports:
1.

Report Data:
a.
b.
c.
d.
e.

3.12
A.

INSPECTIONS
Initial Inspection:
1.

2.

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and
balance readings documented in the Final Report.
Randomly check the following for each system:
a.
b.
c.
d.
e.
f.
g.

B.

Instrument type and make.
Serial number.
Application.
Dates of use.
Dates of calibration.

Measure airflow of at least 10 percent of air outlets.
Measure water flow of at least 5 percent of terminals.
Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.
Measure sound levels at two locations.
Measure space pressure of at least 10 percent of locations.
Verify that balancing devices are marked with final balance position.
Note deviations to the Contract Documents in the Final Report.

Final Inspection:
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1.

2.
3.

4.

5.

6.
7.
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After initial inspection is complete and evidence by random checks verifies that testing
and balancing are complete and accurately documented in the final report, request that a
final inspection be made by MEPCE Engineer.
TAB firm test and balance engineer shall conduct the inspection in the presence of
MEPCE Engineer.
MEPCE Engineer shall randomly select measurements documented in the final report to
be rechecked. The rechecking shall be limited to either 10 percent of the total
measurements recorded, or the extent of measurements that can be accomplished in a
normal 8-hour business day.
If the rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."
If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.
TAB firm shall recheck all measurements and make adjustments. Revise the final report
and balancing device settings to include all changes and resubmit the final report.
Request a second final inspection. If the second final inspection also fails, Owner shall
contract the services of another TAB firm to complete the testing and balancing in
accordance with the Contract Documents and deduct the cost of the services from the
final payment.

ADDITIONAL TESTS

A.

Within 90 days of completing TAB, perform additional testing and balancing to verify that
balanced conditions are being maintained throughout and to correct unusual conditions.

B.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional testing, inspecting, and adjusting during near-peak
summer and winter conditions.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

B.

Section Includes:
1.

Insulation Materials:
a.
Flexible elastomeric.
b.
Mineral fiber.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Fire-rated insulation systems.
Insulating cements.
Adhesives.
Mastics.
Lagging adhesives.
Sealants.
Factory-applied jackets.
Field-applied fabric-reinforcing mesh.
Field-applied cloths.
Field-applied jackets.
Tapes.
Securements.
Corner angles.

Related Sections:
1.
2.

1.3

Division 21 Section "Fire-Suppression Systems Insulation."
Division 22 Section "Plumbing Insulation."

SUBMITTALS
A.

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets (both factory and field applied, if any).

B.

Shop Drawings:
1.
2.
3.
4.

Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.
Detail attachment and covering of heat tracing inside insulation.
Detail insulation application at pipe expansion joints for each type of insulation.
Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.
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5.
6.
7.
8.
C.
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Detail removable insulation at piping specialties, equipment connections, and access
panels.
Detail application of field-applied jackets.
Detail application at linkages of control devices.
Detail field application for each equipment type.

Samples: For each type of insulation and jacket indicated. Identify each Sample, describing
product and intended use.
1.

Sample Sizes:
a.
b.
c.
d.
e.

Preformed Pipe Insulation Materials: 12 inches long by NPS 2.
Sheet Form Insulation Materials: 12 inches square.
Jacket Materials for Pipe: 12 inches long by NPS 2.
Sheet Jacket Materials: 12 inches square.
Manufacturer's Color Charts: For products where color is specified, show the full
range of colors available for each type of finish material.

D.

Qualification Data: For qualified Installer.

E.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

F.

Field quality-control reports.

1.4

QUALITY ASSURANCE
A.

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

B.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-testresponse characteristics indicated, as determined by testing identical products per ASTM E 84,
by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers,
with appropriate markings of applicable testing and inspecting agency.
1.
2.

1.5

Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed
index of 150 or less.

DELIVERY, STORAGE, AND HANDLING
A.

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

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment."

B.

Coordinate clearance requirements with piping Installer for piping insulation application, duct
Installer for duct insulation application, and equipment Installer for equipment insulation
application. Before preparing piping and ductwork Shop Drawings, establish and maintain
clearance requirements for installation of insulation and field-applied jackets and finishes and
for space required for maintenance.

C.

Coordinate installation and testing of heat tracing.

1.7

SCHEDULING
A.

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

B.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

2.1

INSULATION MATERIALS
A.

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

B.

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

C.

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: Closed-cell, sponge- or expanded-rubber materials.
ASTM C 534, Type I for tubular materials and Type II for sheet materials.
1.

Comply with

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.

Aeroflex USA Inc.; Aerocel.
Armacell LLC; AP Armaflex.
RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.
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G.

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type III with factory-applied FSP jacket. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

H.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.
f.

CertainTeed Corp.; Commercial Board.
Fibrex Insulations Inc.; FBX.
Johns Manville; 800 Series Spin-Glas.
Knauf Insulation; Insulation Board.
Manson Insulation Inc.; AK Board.
Owens Corning; Fiberglas 700 Series.

Mineral-Fiber, Preformed Pipe Insulation:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

2.

3.

J.

CertainTeed Corp.; Duct Wrap.
Johns Manville; Microlite.
Knauf Insulation; Duct Wrap.
Manson Insulation Inc.; Alley Wrap.
Owens Corning; All-Service Duct Wrap.

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. For equipment applications, provide insulation with factoryapplied ASJ. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.
1.

I.
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Fibrex Insulations Inc.; Coreplus 1200.
Johns Manville; Micro-Lok.
Knauf Insulation; 1000 Pipe Insulation.
Manson Insulation Inc.; Alley-K.
Owens Corning; Fiberglas Pipe Insulation.

Type I, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factoryapplied jacket requirements are specified in "Factory-Applied Jackets" Article.
Type II, 1200 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type II, Grade A, with factory-applied ASJ-SSL. Factoryapplied jacket requirements are specified in "Factory-Applied Jackets" Article.

Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting
resin. Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II
or Type IIIA Category 2, or with properties similar to ASTM C 612, Type IB. Nominal density is
2.5 lb/cu. ft. or more. Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x
deg F or less. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.
1.

Products: Subject to compliance with requirements, provide one of the following:
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a.
b.
c.
d.
e.

2.2
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CertainTeed Corp.; CrimpWrap.
Johns Manville; MicroFlex.
Knauf Insulation; Pipe and Tank Insulation.
Manson Insulation Inc.; AK Flex.
Owens Corning; Fiberglas Pipe and Tank Insulation.

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 II, Class I.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

C.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

D.

Childers Products, Division of ITW; CP-82.
Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of Illinois Tool Works; S-90/80.
Marathon Industries, Inc.; 225.
Mon-Eco Industries, Inc.; 22-25.

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

E.

Aeroflex USA Inc.; Aeroseal.
Armacell LCC; 520 Adhesive.
Foster Products Corporation, H. B. Fuller Company; 85-75.
RBX Corporation; Rubatex Contact Adhesive.

Childers Products, Division of ITW; CP-82.
Foster Products Corporation, H. B. Fuller Company; 85-20.
ITW TACC, Division of Illinois Tool Works; S-90/80.
Marathon Industries, Inc.; 225.
Mon-Eco Industries, Inc.; 22-25.

PVC Jacket Adhesive: Compatible with PVC jacket.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

Dow Chemical Company (The); 739, Dow Silicone.
Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
P.I.C. Plastics, Inc.; Welding Adhesive.
Red Devil, Inc.; Celulon Ultra Clear.
Speedline Corporation; Speedline Vinyl Adhesive.
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MASTICS
A.

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-C-19565C, Type II.

B.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
services.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.
f.

2.
3.
4.
5.
C.

Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film
thickness.
Service Temperature Range: Minus 20 to plus 180 deg F.
Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.
Color: White.

Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

2.
3.
4.
5.
D.

Childers Products, Division of ITW; CP-35.
Foster Products Corporation, H. B. Fuller Company; 30-90.
ITW TACC, Division of Illinois Tool Works; CB-50.
Marathon Industries, Inc.; 590.
Mon-Eco Industries, Inc.; 55-40.
Vimasco Corporation; 749.

Childers Products, Division of ITW; CP-30.
Foster Products Corporation, H. B. Fuller Company; 30-35.
ITW TACC, Division of Illinois Tool Works; CB-25.
Marathon Industries, Inc.; 501.
Mon-Eco Industries, Inc.; 55-10.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
Service Temperature Range: 0 to 180 deg F.
Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
Color: White.

Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.
3.
4.
5.

Childers Products, Division of ITW; Encacel.
Foster Products Corporation, H. B. Fuller Company; 60-95/60-96.
Marathon Industries, Inc.; 570.
Mon-Eco Industries, Inc.; 55-70.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
Service Temperature Range: Minus 50 to plus 220 deg F.
Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
Color: White.
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E.

Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.
f.

2.
3.
4.
5.

2.4
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Childers Products, Division of ITW; CP-10.
Foster Products Corporation, H. B. Fuller Company; 35-00.
ITW TACC, Division of Illinois Tool Works; CB-05/15.
Marathon Industries, Inc.; 550.
Mon-Eco Industries, Inc.; 55-50.
Vimasco Corporation; WC-1/WC-5.

Water-Vapor Permeance: ASTM F 1249, 3 perms at 0.0625-inch dry film thickness.
Service Temperature Range: Minus 20 to plus 200 deg F.
Solids Content: 63 percent by volume and 73 percent by weight.
Color: White.

LAGGING ADHESIVES
A.

Description: Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation
materials, jackets, and substrates.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.
e.

2.
3.
4.

2.5

Childers Products, Division of ITW; CP-52.
Foster Products Corporation, H. B. Fuller Company; 81-42.
Marathon Industries, Inc.; 130.
Mon-Eco Industries, Inc.; 11-30.
Vimasco Corporation; 136.

Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fireresistant lagging cloths over duct, equipment, and pipe insulation.
Service Temperature Range: Minus 50 to plus 180 deg F.
Color: White.

SEALANTS
A.

Joint Sealants:
1.
2.
3.
4.

B.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.
Service Temperature Range: Minus 100 to plus 300 deg F.
Color: White or gray.

FSK and Metal Jacket Flashing Sealants:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.

Childers Products, Division of ITW; CP-76-8.
Foster Products Corporation, H. B. Fuller Company; 95-44.
Marathon Industries, Inc.; 405.
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d.
e.
2.
3.
4.
5.
C.

Mon-Eco Industries, Inc.; 44-05.
Vimasco Corporation; 750.

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.

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1.

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

2.
3.
4.
5.

2.6
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Childers Products, Division of ITW; CP-76.

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.

FACTORY-APPLIED JACKETS
A.

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:
1.
2.
3.
4.
5.

ASJ:
White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.
ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.
FSK Jacket:
Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type II.
FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing;
complying with ASTM C 1136, Type II.
PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier
film with a permeance at 0.02 perms when tested according to ASTM E 96 and with a
flame-spread index of 5 and a smoke-developed index of 20 when tested according to
ASTM E 84.
a.

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

6.

Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.

PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.
a.

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

Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.
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Vinyl Jacket: White vinyl with a permeance of 1.3 perms) when tested according to
ASTM E 96, Procedure A, and complying with NFPA 90A and NFPA 90B.

FIELD-APPLIED JACKETS
A.

Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

C.

PVC Jacket:
High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.
3.
4.

Adhesive: As recommended by jacket material manufacturer.
Color: White.
Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a.

5.
D.

Johns Manville; Zeston.
P.I.C. Plastics, Inc.; FG Series.
Proto PVC Corporation; LoSmoke.
Speedline Corporation; SmokeSafe.

Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.

Factory-fabricated tank heads and tank side panels.

Metal Jacket:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.

2.

Childers Products, Division of ITW; Metal Jacketing Systems.
PABCO Metals Corporation; Surefit.
RPR Products, Inc.; Insul-Mate.

Aluminum Jacket:
Temper H-14.
a.
b.
c.
d.
e.

Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005,

Factory cut and rolled to size.
Finish and thickness are indicated in field-applied jacket schedules.
Moisture Barrier for Indoor Applications: 2.5-mil-thick Polysurlyn.
Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene
and kraft paper.
Factory-Fabricated Fitting Covers:
1)
2)

Same material, finish, and thickness as jacket.
Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
702

PROJECT NO. 15.021.001

3)
4)
5)
6)
7)
8)

3.

e.

Factory cut and rolled to size.
Material, finish, and thickness are indicated in field-applied jacket schedules.
Moisture Barrier for Indoor Applications: 2.5-mil- thick Polysurlyn.
Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene
and kraft paper.
Factory-Fabricated Fitting Covers:
1)
2)
3)
4)
5)
6)
7)
8)

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

Dow Chemical Company (The), Saran 540 Vapor Retarder Film.

PVDC Jacket for Outdoor Applications: 6-mil- thick, white PVDC biaxially oriented barrier film
with a permeance at 0.01 perms when tested according to ASTM E 96 and with a flame-spread
index of 5 and a smoke-developed index of 25 when tested according to ASTM E 84.
1.

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

G.

Same material, finish, and thickness as jacket.
Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
Tee covers.
Flange and union covers.
End caps.
Beveled collars.
Valve covers.
Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier film
with a permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread
index of 5 and a smoke-developed index of 20 when tested according to ASTM E 84.
1.

F.

Tee covers.
Flange and union covers.
End caps.
Beveled collars.
Valve covers.
Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

Stainless-Steel Jacket: ASTM A 167 or ASTM A 240/A 240M.
a.
b.
c.
d.

E.
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Dow Chemical Company (The), Saran 560 Vapor Retarder Film.

PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip.
1.

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

Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560
Vapor Retarder Film.
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TAPES
A.

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.
3.
4.
5.
6.
7.
B.

Width: 3 inches.
Thickness: 11.5 mils.
Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.
Tensile Strength: 40 lbf/inch in width.
ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.
Suitable for indoor and outdoor applications.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.
3.
4.
5.
6.
C.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555.
Compac Corp.; 130.
Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape.
Venture Tape; 1506 CW NS.

Width: 2 inches.
Thickness: 6 mils.
Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.
Tensile Strength: 18 lbf/inch in width.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.
3.
4.
5.
6.
D.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835.
Compac Corp.; 104 and 105.
Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
Compac Corp.; 120.
Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF.
Venture Tape; 3520 CW.

Width: 2 inches.
Thickness: 3.7 mils.
Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.
Tensile Strength: 34 lbf/inch in width.

PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
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1.

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

2.
3.
4.
5.
6.
E.

Dow Chemical Company (The); Saran 540 Vapor Retarder Tape.

Width: 3 inches.
Film Thickness: 4 mils.
Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 lbf/inch in width.

PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
1.

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

2.
3.
4.
5.
6.

2.9
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Dow Chemical Company (The); Saran 560 Vapor Retarder Tape.

Width: 3 inches.
Film Thickness: 6 mils.
Adhesive Thickness: 1.5 mils.
Elongation at Break: 145 percent.
Tensile Strength: 55 lbf/inch in width.

SECUREMENTS
A.

Bands:
1.

Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.

2.
3.
4.

B.

Childers Products; Bands.
PABCO Metals Corporation; Bands.
RPR Products, Inc.; Bands.

Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch thick, 1/2
inch wide with wing or closed seal.
Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing or closed seal.
Springs: Twin spring set constructed of stainless steel with ends flat and slotted to
accept metal bands. Spring size determined by manufacturer for application.

Insulation Pins and Hangers:
1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth of insulation
indicated.
a.

Products: Subject to compliance with requirements, provide one of the following:
1)
2)
3)
4)

AGM Industries, Inc.; CWP-1.
GEMCO; CD.
Midwest Fasteners, Inc.; CD.
Nelson Stud Welding; TPA, TPC, and TPS.
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2.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer.
a.

Products: Subject to compliance with requirements, provide one of the following:
1)
2)
3)
4)

3.

Products: Subject to compliance with requirements, provide one of the following:
1)
2)
3)

b.
c.
d.

AGM Industries, Inc.; Tactoo Insul-Hangers, Series T.
GEMCO; Perforated Base.
Midwest Fasteners, Inc.; Spindle.

Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.
Spindle: Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inchdiameter shank, length to suit depth of insulation indicated.
Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

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.

Products: Subject to compliance with requirements, provide one of the following:
1)
2)

b.
c.
d.

5.

AGM Industries, Inc.; CWP-1.
GEMCO; Cupped Head Weld Pin.
Midwest Fasteners, Inc.; Cupped Head.
Nelson Stud Welding; CHP.

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.

4.
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GEMCO; Nylon Hangers.
Midwest Fasteners, Inc.; Nylon Insulation Hangers.

Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.
Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of insulation
indicated, up to 2-1/2 inches.
Adhesive: Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.

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.

Products: Subject to compliance with requirements, provide one of the following:
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1)
2)
3)
b.
c.
d.
6.

AGM Industries, Inc.; Tactoo Insul-Hangers, Series TSA.
GEMCO; Press and Peel.
Midwest Fasteners, Inc.; Self Stick.

Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
Spindle: Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inchdiameter shank, length to suit depth of insulation indicated.
Adhesive-backed base with a peel-off protective cover.

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.

Products: Subject to compliance with requirements, provide one of the following:
1)
2)
3)
4)

b.

7.
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AGM Industries, Inc.; RC-150.
GEMCO; R-150.
Midwest Fasteners, Inc.; WA-150.
Nelson Stud Welding; Speed Clips.

Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inchthick nylon sheet, with beveled edge sized as required to hold insulation securely in place
but not less than 1-1/2 inches in diameter.
a.

Products: Subject to compliance with requirements, provide one of the following:
1)
2)

GEMCO.
Midwest Fasteners, Inc.

C.

Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

D.

Wire: 0.080-inch nickel-copper alloy.
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a.
b.
c.
d.

2.10

C & F Wire.
Childers Products.
PABCO Metals Corporation.
RPR Products, Inc.

CORNER ANGLES

A.

PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784,
Class 16354-C. White or color-coded to match adjacent surface.

B.

Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum according to
ASTM B 209, Alloy 3003, 3005, 3105 or 5005; Temper H-14.
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Stainless-Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch, stainless steel according
to ASTM A 167 or ASTM A 240/A 240M, Type 304.

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine substrates and conditions for compliance with requirements for installation and other
conditions affecting performance of insulation application.
1.
2.
3.

3.2

Verify that systems and equipment to be insulated have been tested and are free of
defects.
Verify that surfaces to be insulated are clean and dry.
Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
A.

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

B.

Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:
1.

2.

Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.
Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

C.

Coordinate insulation installation with the trade installing heat tracing.
requirements for heat tracing that apply to insulation.

D.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

3.3

Comply with

GENERAL INSTALLATION REQUIREMENTS
A.

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

B.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.
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C.

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

D.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

E.

Install multiple layers of insulation with longitudinal and end seams staggered.

F.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G.

Keep insulation materials dry during application and finishing.

H.

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

I.

Install insulation with least number of joints practical.

J.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.
1.
2.

3.

4.

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.
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.
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.

L.

Install insulation with factory-applied jackets as follows:
1.
2.

3.

Draw jacket tight and smooth.
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.
Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 4 inches o.c.
a.

4.
5.

M.

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

Cover joints and seams with tape as recommended by insulation material manufacturer
to maintain vapor seal.
Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to duct and pipe flanges and fittings.

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

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

O.

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

P.

For above or below ambient services, do not install insulation to the following:
1.
2.
3.
4.
5.
6.

3.4

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
Manholes.
Handholes.
Cleanouts.

PENETRATIONS
A.

Insulation Installation at Roof Penetrations:
penetrations.
1.
2.

3.
4.

Install insulation continuously through roof

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.
Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.
Seal jacket to roof flashing with flashing sealant.

B.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

C.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously
through wall penetrations.
1.
2.

3.
4.

Seal penetrations with flashing sealant.
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.
Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.
Seal jacket to wall flashing with flashing sealant.

D.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

E.

Insulation Installation at Fire-Rated Wall and Partition Penetrations:
Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire

710

PROJECT NO. 15.021.001

Section 23 07 00
HVAC INSULATION
Page 18 of 28

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.

F.

Insulation Installation at Floor Penetrations:
1.

2.
3.

3.5

Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping
and fire-resistive joint sealers.

Duct: Install insulation continuously through floor penetrations that are not fire rated. For
penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves
and externally insulate damper sleeve beyond floor to match adjacent duct insulation.
Overlap damper sleeve and duct insulation at least 2 inches.
Pipe: Install insulation continuously through floor penetrations.
Seal penetrations through fire-rated assemblies.
Comply with requirements in
Division 07 Section "Penetration Firestopping."

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.
2.

3.

4.

5.

6.

Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated.
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.
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.
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.
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.
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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.
For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.
Stencil or label the outside insulation jacket of each union with the word "UNION." Match
size and color of pipe labels.

C.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,
and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.

D.

Install removable insulation covers at locations indicated.
following:
1.

2.

3.
4.

5.

3.6

Installation shall conform to the

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 stainlesssteel 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 (50 mm) 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.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
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.
2.
3.

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.
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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4.

C.

Install mitered sections of pipe insulation.
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.
2.

3.
4.

3.7

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.
2.

D.
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Install preformed valve covers manufactured of same material as pipe insulation when
available.
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.
Install insulation to flanges as specified for flange insulation application.
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.

MINERAL-FIBER INSULATION INSTALLATION
A.

Insulation Installation on Straight Pipes and Tubes:
1.
2.
3.
4.

B.

Insulation Installation on Pipe Flanges:
1.
2.
3.
4.

C.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.
Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.
For insulation with factory-applied jackets on above ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.
For insulation with factory-applied jackets on below ambient surfaces, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by insulation
material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Install preformed pipe insulation to outer diameter of pipe flange.
Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.
Install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:
1.

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

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

Insulation Installation on Valves and Pipe Specialties:
1.
2.
3.
4.

E.
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Install preformed sections of same material as straight segments of pipe insulation when
available.
When preformed sections are not available, install mitered sections of pipe insulation to
valve body.
Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
Install insulation to flanges as specified for flange insulation application.

Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
1.
2.
3.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 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.

b.

c.
d.
e.
f.

4.

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.
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.
Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.
Do not overcompress insulation during installation.
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.

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 1 edge and 1 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.
b.

Repair punctures, tears, and penetrations with tape or mastic to maintain vaporbarrier seal.
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 2 times the
insulation thickness but not less than 3 inches.
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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.

Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
1.
2.
3.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 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.

b.

c.
d.
e.

4.

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 1 edge and 1 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.
b.

5.

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.
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.
Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.
Do not overcompress insulation during installation.
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.

Repair punctures, tears, and penetrations with tape or mastic to maintain vaporbarrier seal.
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 2 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
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.
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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.

FIELD-APPLIED JACKET INSTALLATION
A.

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.
1.
2.
3.

B.

Where FSK jackets are indicated, install as follows:
1.
2.
3.
4.
5.

C.

Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
Completely encapsulate insulation with coating, leaving no exposed insulation.

Draw jacket material smooth and tight.
Install lap or joint strips with same material as jacket.
Secure jacket to insulation with manufacturer's recommended adhesive.
Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end
joints.
Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks
and vessels. Seal with manufacturer's recommended adhesive.
1.

Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

D.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

E.

Where PVDC jackets are indicated, install as follows:
1.
2.

3.

4.

Apply three separate wraps of filament tape per insulation section to secure pipe
insulation to pipe prior to installation of PVDC jacket.
Wrap factory-presized jackets around individual pipe insulation sections with one end
overlapping the previously installed sheet. Install presized jacket with an approximate
overlap at butt joint of 2 inches over the previous section. Adhere lap seal using
adhesive or SSL, and then apply 1-1/4 circumferences of appropriate PVDC tape around
overlapped butt joint.
Continuous jacket can be spiral wrapped around a length of pipe insulation. Apply
adhesive or PVDC tape at overlapped spiral edge. When electing to use adhesives, refer
to manufacturer's written instructions for application of adhesives along this spiral edge to
maintain a permanent bond.
Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with
an outer circumference of 33-1/2 inches or less. The 33-1/2-inch- circumference limit
allows for 2-inch- overlap seal. Using the length of roll allows for longer sections of jacket
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to be installed at one time. Use adhesive on the lap seal. Visually inspect lap seal for
"fishmouthing," and use PVDC tape along lap seal to secure joint.
Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and
wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.

FIRE-RATED INSULATION SYSTEM INSTALLATION
A.

Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and
supports to maintain a continuous fire rating.

B.

Insulate duct access panels and doors to achieve same fire rating as duct.

C.

Install firestopping at penetrations through fire-rated assemblies.
specified in Division 07 Section "Penetration Firestopping."

3.10
A.

Fire-stop systems are

FINISHES
Duct, Equipment, and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:
Paint jacket with paint system identified below and as specified in Division 09 painting Sections.
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.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

C.

Color: Final color as selected by Architect.
inspection of the completed Work.

D.

Do not field paint aluminum or stainless-steel jackets.

3.11

Vary first and second coats to allow visual

FIELD QUALITY CONTROL

A.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.

Perform tests and inspections.

C.

Tests and Inspections:
1.

2.

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 two location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.
Inspect field-insulated equipment, randomly selected by Architect, by removing fieldapplied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to two location(s) for each type of equipment defined in the
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3.

D.

3.12
A.

"Equipment Insulation Schedule" Article. For large equipment, remove only a portion
adequate to determine compliance.
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 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.

DUCT INSULATION SCHEDULE, GENERAL
Plenums and Ducts Requiring Insulation:
1.
2.
3.
4.
5.
6.

B.
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Indoor, concealed and exposed supply, return and outdoor air.
Indoor, concealed exhaust between isolation damper and penetration of building exterior.
Indoor, exposed exhaust between isolation damper and penetration of building exterior.
Outdoor, concealed supply and return.
Outdoor, exposed supply and return.
Exhaust air ducted to energy recovery device.

Items Not Insulated:
1.
2.
3.
4.
5.
6.
7.

Fibrous-glass ducts.
Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.
Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.
Vibration-control devices.
Factory-insulated access panels and doors.

A.

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

B.

Provide a minimum of R-5 insulation for indoor ducts in unconditioned spaces.

C.

Concealed, and exposed supply, return air duct insulation shall be one of the following:
1.
2.
3.
4.

Flexible Elastomeric: 1-1/2 inch thick.
Mineral-Fiber Blanket: 1-1/2 inches thick and 3-lb/cu. ft. nominal density.
Mineral-Fiber Board: 1-1/2 inches thick and 3-lb/cu. ft. nominal density.
Spiral round duct may be externally wrapped or be double wall, with internal foam
insulation as an option.
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ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE

A.

Insulation materials and thicknesses are identified below. If more than one material is listed for
a duct system, selection from materials listed is Contractor's option.

B.

Outdoor Duct Insulation

3.14

1.

Insulation shall be Alumaguard All-Weather from Polyguard Products, Ennis, TX or
approved equal

2.

Insulation shall include self-adhesive membrane (self-healing variety), sound attenuation,
400% elongation. Shape insulation on top of duct to shed rainwater, 1/8”/foot, minimum
slope.

3.

Minimum R-Factor = 8.0. Outer surface shall be bright white or reflective aluminum.

4.

Outdoor insulated duct shall be provided with an embossed aluminum jacket with
weather tight seams. Seams shall be on bottom of ductwork (as much as possible) to
avoid rain entry.

EQUIPMENT INSULATION SCHEDULE

A.

Insulation materials and thicknesses are identified below. If more than one material is listed for
a type of equipment, selection from materials listed is Contractor's option.

B.

Insulate indoor and outdoor equipment in paragraphs below that is not factory insulated.

C.

Note that valves are considered part of the equipment and/or piping and shall be insulated the
same as equipment or piping, whichever one is more stringent. Operable parts (like valve
handles) shall not be insulated.

3.15

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. If piping is insulated, then any valve or
fitting in that line shall also be insulated with the same thickness as the piping. Operable parts
of valves shall not be insulated.

B.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1.
2.
3.

3.16
A.

Drainage piping located in crawl spaces.
Underground piping.
Chrome-plated pipes and fittings unless there is a potential for personnel injury.

INDOOR AND OUTDOOR PIPING INSULATION SCHEDULE
Condensate and Equipment Drain:
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1.

All Pipe Sizes: Insulation shall be one of the following:

a.
B.

Flexible Elastomeric: 3/4 inch thick.

Refrigerant Suction and Hot-Gas Flexible Tubing:
1.

All Pipe Sizes: Insulation shall be the following:
a.

3.17
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Flexible Elastomeric: 1-1/2 inches thick.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

A.

Install jacket over insulation material. For insulation with factory-applied jacket, install the fieldapplied jacket over the factory-applied jacket.

B.

If more than one material is listed, selection from materials listed is Contractor's option.

C.

Ducts and Plenums, Concealed:
1.

D.

Ducts and Plenums, Exposed:
1.

E.

None, unless otherwise noted.

Piping, Concealed:
1.

I.

None, unless otherwise noted.

Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72
Inches:
1.

H.

None, unless otherwise noted.

Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches:
1.

G.

None, unless otherwise noted.

Equipment, Concealed:
1.

F.

None, unless otherwise noted.

None, unless otherwise noted.

Piping, Exposed: (Used over foam or elastomeric insulation)
1.

None.
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OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A.

Install jacket over insulation material. For insulation with factory-applied jacket, install the fieldapplied jacket over the factory-applied jacket.

B.

If more than one material is listed, selection from materials listed is Contractor's option.

C.

Piping, Concealed:
1.

D.

Aluminum, embossed: 0.020 inch thick.

Piping, Exposed:
1.
Aluminum, embossed: 0.020 inch thick.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes control sequences for HVAC systems, subsystems, and equipment.

B.

Related Sections include the following:
1.

1.3

Division 23 Section Testing, Adjusting, and Balancing for HVAC.

DEFINITIONS
A.

DDC: Direct digital control.

B.

VAV: Variable air volume.

1.4

ROOFTOP AIR CONDITIONER
A.

Cooling: Set point = 75 Deg. F (Adjustable)
The indoor fan runs at full speed. The economizer is set to operate when the outdoor air is
between 50 and 55 Deg. F (depending on the enthalpy) (adjustable). When the outdoor air
temperature is not in this range, the outdoor air damper opens to the minimum set point and the
compressors are controlled by the zone thermostat.
When the outdoor air temperature is within the free cooling range, the outdoor air damper is
modulated by the economizer control to provide a 50 to 55 Deg. F mixed air temperature into
the zone. As the mixed air temperature fluctuates above 55 Deg. F or below 55 Deg. F, the
dampers will be modulated (open or close) to bring the mixed air temperature back within
control. If mechanical cooling is utilized with free cooling, the outdoor damper will maintain its
current position at the time the compressor is started. At this time, if the mixed air temperature
drops below 45 Deg. F the power exhaust fan(s) will be energized and de-energized as the
outdoor air damper opens and closes.

B.

Heating: Set point = 70 Deg. F (Adjustable)
The indoor fan runs at full speed. The O/A damper is at minimum opening. Upon a call for heat,
the heating stage comes on and stays on until the thermostat is satisfied. For 2-stages of
heating, the first stage will come on. After a 30 minute time delay (adjustable) if the thermostat
nd
is not satisfied, the 2 stage of heating will come on and stay on until the thermostat is
satisfied. As the space temperature rises above the set point, the 2nd stage of heating drops
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out. After a 30 minute time delay (adjustable), if the space temperature is still above the set
point, the 1st stage of heat drops out.

C.

Dead Band: For space temperature between the heating and cooling set points, the unit does
no heating or cooling. The indoor fan continues to run with the O/A damper at minimum
opening setpoint.

D.

Filters: A pressure differential pressure switch shall be furnished and installed. Switch shall
indicate a dirty air filter condition and shall be indicated on a control panel next to thermostat.

E.

Smoke Detector: A smoke detector in the return air, upstream of outside air connection, shall
shut down RTU upon detection of smoke.

1.5

PACKAGED HEATING AND VENTILATING H&V UNIT
A.

Upon start command, the 2-way outside air damper shall fully open before the fan starts.

B.

Heating: The unit heating shall be controlled by a space thermostat as shown on plan. Upon a
call for heat, the electronic modulating control valve shall modulate as required to satisfy the
thermostat.

C.

Ventilating: The fan continues to run, even while not heating, providing filtered fresh air
continuously into the space.

D.

Smoke Detector: Furnish and install a smoke detector in the unit, downstream of the fan
discharge. Upon activation, the smoke detector shall shut down the air handler and send a
signal to the fire alarm system.

E.

Emergency Exhaust: If the building’s emergency exhaust fan comes on, the H&V unit shall
come on and stay on. This shall occur unless the unit is locked out for maintenance or if the
smoke detector is tripped.

F.

Filters: A pressure differential pressure switch shall be furnished and installed. The switch shall
indicate a dirty air filter condition and shall be indicated on a remote panel next to the
thermostat.

1.6

EMERGENCY EXHAUST FANS
A.

Upon a signal from the natural gas detection system, the emergency fans shall come on and
stay on until manually shut down.
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1.7

ELECTRICAL UNIT HEATERS: Heaters shall be controlled by their own thermostats.

1.8

TOILET/JANITOR EXHAUST FANS: Fans shall run continuously with manual shutdown.

1.9

KITCHEN/BREAK ROOM EXHAUST FAN: Fan shall be manually controlled by a wall switch.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes metal ducts for supply, return, outside, and exhaust air-distribution
systems in pressure classes from minus 2- to plus 10-inch wg (minus 500 to plus 2500 Pa).
Metal ducts include the following:
1.
2.

B.

1.3

Rectangular ducts and fittings.
Single-wall, round spiral-seam ducts and formed fittings.

Related Sections include the following:
1.
Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, ductmounting access doors and panels, turning vanes, and flexible ducts.

DEFINITIONS
A.

1.4

NUSIG: National Uniform Seismic Installation Guidelines.

SYSTEM DESCRIPTION
A.

1.5

Duct system design, as indicated, has been used to select size and type of air-moving and distribution equipment and other air system components. Changes to layout or configuration of
duct system must be specifically approved in writing by Architect. Accompany requests for
layout modifications with calculations showing that proposed layout will provide original design
results without increasing system total pressure.

SUBMITTALS
A.

Shop Drawings: CAD-generated and drawn Drawn to 1/8 inch equals 1 foot scale. Show
fabrication and installation details for metal ducts. Provide (2) hard copies, minimum 24” x 32”
for approval before fabrication and installation.
1.
Shop drawings shall include supply, return, exhaust and makeup air systems.
2.
Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.
3.
Duct layout indicating sizes and pressure classes.
4.
Elevations of top and bottom of ducts.
5.
Dimensions of main duct runs from building grid lines.
6.
Fittings.
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7.
8.
9.
10.
11.
12.
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Reinforcement and spacing.
Seam and joint construction.
Penetrations through fire-rated and other partitions.
Equipment installation based on equipment being used on Project.
Duct accessories, including access doors and panels.
Hangers and supports, including methods for duct and building attachments.

B.

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items
are shown and coordinated with each other, based on input from installers of the items involved:
1.
Ceiling suspension assembly members.
2.
Other systems installed in same space as ducts.
3.
Ceiling- and wall-mounting access doors and panels required to provide access to
dampers and other operating devices.
4.
Ceiling-mounting items, including lighting fixtures, diffusers, grilles, speakers, sprinklers,
access panels, and special moldings.

C.

Welding certificates.

D.

Field quality-control test reports.

1.6

QUALITY ASSURANCE
A.

NFPA Compliance:
1.
2.

B.

NFPA 90A, "Installation of Air Conditioning and Ventilating Systems."
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking
Operations," Ch. 3, "Duct System," for range hood ducts, unless otherwise indicated.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

2.2

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1.
Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.
No sheet metal of foreign manufacturer is allowed. Provide proof of domestic
manufacturer.

SHEET METAL MATERIALS
A.

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.
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B.

Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M and having
G60 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.

C.

Carbon-Steel Sheets: ASTM A 366, cold-rolled sheets; commercial quality; with oiled, matte
finish for exposed ducts.

D.

Stainless Steel: ASTM A 480, Type 316, and having a No. 2D finish for concealed ducts and for
exposed ducts.

E.

Aluminum Sheets: ASTM B 209, alloy 3003, temper H14; with mill finish for concealed ducts
and standard, 1-side bright finish for exposed ducts.

F.

Reinforcement Shapes and Plates:
galvanized sheet metal ducts.

G.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

2.3

Galvanized-steel reinforcement where installed on

SEALANT MATERIALS
A.

Joint and Seam Sealants, General: The term "sealant" is not limited to materials of adhesive or
mastic nature but includes tapes and combinations of open-weave fabric strips and mastics.

B.

Joint and Seam Tape: 2 inches wide; glass-fiber-reinforced fabric.

C.

Tape Sealing System: Woven-fiber tape impregnated with gypsum mineral compound and
modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight
seal.

D.

Water-Based Joint and Seam Sealant: Flexible, adhesive sealant, resistant to UV light when
cured, UL 723 listed, and complying with NFPA requirements for Class 1 ducts.

E.

Solvent-Based Joint and Seam Sealant: One-part, nonsag, solvent-release-curing, polymerized
butyl sealant formulated with a minimum of 75 percent solids.

F.

Flanged Joint Mastic: One-part, acid-curing, silicone, elastomeric joint sealant complying with
ASTM C 920, Type S, Grade NS, Class 25, Use O.

G.

Flange Gaskets: Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

2.4

HANGERS AND SUPPORTS
A.

Building Attachments:
Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.
1.

Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick. Obtain written permission from Structural Engineer
before using such devices.
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Exception: Do not use powder-actuated concrete fasteners for lightweight-aggregate
concretes or for slabs less than 4 inches thick.

Hanger Materials: Galvanized sheet steel or threaded steel rod.
1.
2.
3.

Hangers Installed in Corrosive Atmospheres: 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" for steel sheet width and thickness and for steel rod diameters.
Galvanized-steel straps attached to aluminum ducts shall have contact surfaces painted
with zinc-chromate primer.

C.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

D.

Trapeze and Riser Supports: Steel shapes complying with ASTM A 36/A 36M.
1.
2.
3.

2.5

Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
Supports for Stainless-Steel Ducts: Stainless-steel support materials.
Supports for Aluminum Ducts: Aluminum support materials unless materials are
electrolytically separated from ducts.

RECTANGULAR DUCT FABRICATION
A.

Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction
according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" and
complying with requirements for metal thickness, reinforcing types and intervals, tie-rod
applications, and joint types and intervals.
1.
2.

B.

Lengths: Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity
class required for pressure class.
Deflection: Duct systems shall not exceed deflection limits according to SMACNA's
"HVAC Duct Construction Standards--Metal and Flexible."

Transverse Joints:
Prefabricated slide-on joints and components constructed using
manufacturer's guidelines for material thickness, reinforcement size and spacing, and joint
reinforcement.
1.

Manufacturers:
a.
b.
c.
d.

C.

Ductmate Industries, Inc.
Nexus Inc.
Ward Industries, Inc.
Or equal.

Formed-On Flanges: Construct according to SMACNA's "HVAC Duct Construction Standards-Metal and Flexible," Figure 1-4, using corner, bolt, cleat, and gasket details.
1.

Manufacturers:
a.

Ductmate Industries, Inc.
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b.
c.
2.
3.
D.
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Lockformer.
Or equal.

Duct Size: Maximum 30 inches wide and up to 2-inch wg pressure class.
Longitudinal Seams: Pittsburgh lock sealed with noncuring polymer sealant.

Cross Breaking or Cross Beading: Cross break or cross bead duct sides 19 inches and larger
and 0.0359 inch thick or less, with more than 10 sq. ft .of nonbraced panel area unless ducts
are lined.

ROUND DUCT AND FITTING FABRICATION
A.

Round, Longitudinal- and Spiral Lock-Seam Ducts: Fabricate supply ducts of galvanized steel
according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible."

B.

Duct Joints:
1.
2.
3.
4.

Ducts up to 20 Inches in Diameter: Interior, center-beaded slip coupling, sealed before
and after fastening, attached with sheet metal screws.
Ducts 21 to 72 Inches in Diameter: Three-piece, gasketed, flanged joint consisting of two
internal flanges with sealant and one external closure band with gasket.
Ducts Larger Than 72 Inches in Diameter: Companion angle flanged joints per SMACNA
"HVAC Duct Construction Standards--Metal and Flexible," Figure 3-2.
Round Ducts: Prefabricated connection system consisting of double-lipped, EPDM
rubber gasket. Manufacture ducts according to connection system manufacturer's
tolerances.
a.

Manufacturers:
1)
2)
3)
4)

Ductmate Industries, Inc.
Lindab Inc.
McGill AirFlow LLC
Or equal.

C.

90-Degree Tees and Laterals and Conical Tees: Fabricate to comply with SMACNA's "HVAC
Duct Construction Standards--Metal and Flexible," with metal thicknesses specified for
longitudinal-seam straight ducts.

D.

Diverging-Flow Fittings: Fabricate with reduced entrance to branch taps and with no excess
material projecting from fitting onto branch tap entrance.

E.

Fabricate elbows using die-formed, gored, pleated, or mitered construction. Bend radius of dieformed, gored, and pleated elbows shall be 1-1/2 times duct diameter. Unless elbow
construction type is indicated, fabricate elbows as follows:
1.

2.

Mitered-Elbow Radius and Number of Pieces: Welded construction complying with
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise
indicated.
Round Mitered Elbows: Welded construction with the following metal thickness for
pressure classes from minus 2- to plus 2-inch wg (minus 500 to plus 500 Pa):
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c.
d.
3.

4.

5.

6.
7.
8.
9.

F.
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Ducts 3 to 36 Inches in Diameter:
Ducts 37 to 50 Inches in Diameter:
Ducts 52 to 60 Inches in Diameter:
Ducts 62 to 84 Inches in Diameter:

0.034 inch.
0.040 inch.
0.052 inch.
0.064 inch.

Round Mitered Elbows: Welded construction with the following metal thickness for
pressure classes from 2- to 10-inch wg:
a.
Ducts 3 to 26 Inches in Diameter: 0.034 inch.
b.
Ducts 27 to 50 Inches in Diameter: 0.040 inch.
c.
Ducts 52 to 60 Inches in Diameter: 0.052 inch.
d.
Ducts 62 to 84 Inches in Diameter: 0.064 inch.
Round Elbows 8 Inches and Less in Diameter: Fabricate die-formed elbows for 45- and
90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only. Fabricate
nonstandard bend-angle configurations or nonstandard diameter elbows with gored
construction.
Round Elbows 9 through 14 Inches in Diameter: Fabricate gored or pleated elbows for
30, 45, 60, and 90 degrees unless space restrictions require mitered elbows. Fabricate
nonstandard bend-angle configurations or nonstandard diameter elbows with gored
construction.
Round Elbows Larger Than 14 Inches in Diameter and All Flat-Oval Elbows: Fabricate
gored elbows unless space restrictions require mitered elbows.
Die-Formed Elbows for Sizes through 8 Inches in Diameter and All Pressures 0.040 inch
thick with 2-piece welded construction.
Round Gored-Elbow Metal Thickness: Same as non-elbow fittings specified above.
Pleated Elbows for Sizes through 14 Inches in Diameter and Pressures through 10-Inch
wg: 0.022 inch.

Double Wall Ducts
Where indicated on the drawings, double wall, thermally insulated round ducts shall be
supplied.
Double wall duct shall be constructed of an outer shell, a 1" thick layer of elastomeric insulation,
and an inner metal liner. Insulation shall have a thermal conductivity "K" factor of .27 BTU
in/hr/sq. ft. / F or less.
The inner metal liner for all spiral and longitudinal seam duct shall be solid metal.. All other fittings
shall have a solid metal liner, which may be one even gauge lighter than that shown for
perforated liners.

PART 3 - EXECUTION

3.1

DUCT APPLICATIONS
A.

Static-Pressure Classes:
following:

Unless otherwise indicated, construct ducts according to the
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1.
2.
3.
B.

Supply Ducts: (Positive pressure) 2.0 inch wg.
Return Ducts (Negative Pressure): 0.5 inch wg .
Exhaust Ducts (Negative Pressure) 2.0 inch wg

All ducts shall be galvanized steel except as follows:
1.
Range Hood Exhaust Ducts: Comply with NFPA 96.
a.
b.
c.
2.

Concealed: Carbon-steel sheet.
Exposed: Type 304, stainless steel with finish to match kitchen equipment and
range hood.
Weld and flange seams and joints.

Dishwasher Hood Exhaust Ducts:
a.
b.

3.2
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Type 304, stainless steel with finish to match kitchen equipment and range hood.
Weld and flange seams and joints.
Aluminum, with seams and laps arranged on top of duct.

DUCT INSTALLATION
A.

Construct and install ducts according to SMACNA's "HVAC Duct Construction Standards--Metal
and Flexible," unless otherwise indicated.

B.

Install round and flat-oval ducts in lengths not less than 12 feet unless interrupted by fittings.

C.

Install ducts with fewest possible joints.

D.

Install fabricated fittings for changes in directions, size, and shape and for connections.

E.

Install couplings tight to duct wall surface with a minimum of projections into duct. Secure
couplings with sheet metal screws. Install screws at intervals of 12 inches, with a minimum of 3
screws in each coupling.

F.

Install ducts, unless otherwise indicated, vertically and horizontally and parallel and
perpendicular to building lines; avoid diagonal runs.

G.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

H.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I.

Conceal ducts from view in finished spaces. Do not encase horizontal runs in solid partitions
unless specifically indicated.

J.

Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts,
and similar finished work.

K.

Seal all joints and seams. Apply sealant to male end connectors before insertion, and afterward
to cover entire joint and sheet metal screws.
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L.

Electrical Equipment Spaces: Route ducts to avoid passing through transformer vaults and
electrical equipment spaces and enclosures.

M.

Non-Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior
walls and are exposed to view, conceal spaces between construction openings and ducts or
duct insulation with sheet metal flanges of same metal thickness as ducts. Overlap openings on
4 sides by at least 1-1/2 inches.

N.

Fire-Rated Partition Penetrations: Where ducts pass through interior partitions and exterior
walls, install appropriately rated fire dampers, sleeves, and firestopping sealant. Fire and
smoke dampers are specified in Division 23 Section "Air Duct Accessories." Firestopping
materials and installation methods are specified in Division 07 Section "Penetration
Firestopping."

O.

Install ducts with hangers and braces designed to withstand, without damage to equipment,
seismic force required by applicable building codes. Refer to SMACNA's "Seismic Restraint
Manual: Guidelines for Mechanical Systems."

P.

Protect duct interiors from the elements and foreign materials until building is enclosed. Follow
SMACNA's "Duct Cleanliness for New Construction."

3.3

SEAM AND JOINT SEALING
A.

Seal duct seams and joints according to SMACNA's "HVAC Duct Construction Standards-Metal and Flexible" for duct pressure class indicated.
1.

B.

3.4

For pressure classes lower than 2-inch wg, seal transverse joints.

Seal ducts before external insulation is applied.

HANGING AND SUPPORTING
A.

Support horizontal ducts within 24 inches of each elbow and within 48 inches (1200 mm) of
each branch intersection.

B.

Support vertical ducts at maximum intervals of 16 feet and at each floor.

C.

Install upper attachments to structures with an allowable load not exceeding one-fourth of failure
(proof-test) load.

3.5

CONNECTIONS
A.

Make connections to equipment with flexible connectors according to Division 23 Section "Air
Duct Accessories."

B.

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.
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FIELD QUALITY CONTROL
A.

Perform the following field tests and inspections according to SMACNA's "HVAC Air Duct
Leakage Test Manual" and prepare test reports:
1.
2.

3.

4.

3.7

Disassemble, reassemble, and seal segments of systems to accommodate leakage
testing and for compliance with test requirements.
Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If pressure classes are not indicated, test entire system at maximum
system design pressure. Do not pressurize systems above maximum design operating
pressure. Give seven days' advance notice for testing.
Maximum Allowable Leakage: Comply with requirements for Leakage Class 3 for round
and flat-oval ducts, Leakage Class 12 for rectangular ducts in pressure classes lower
than and equal to 2-inch wg (both positive and negative pressures), and Leakage Class 6
for pressure classes from 2- to 10-inch wg.
Remake leaking joints and retest until leakage is equal to or less than maximum
allowable.

CLEANING NEW SYSTEMS
A.

Mark position of dampers and air-directional mechanical devices before cleaning, and perform
cleaning before air balancing.

B.

Use service openings, as required, for physical and mechanical entry and for inspection.
1.
2.
3.

Create other openings to comply with duct standards.
Disconnect flexible ducts as needed for cleaning and inspection.
Remove and reinstall ceiling sections to gain access during the cleaning process.

C.

Vent vacuuming system to the outside. Include filtration to contain debris removed from HVAC
systems, and locate exhaust down wind and away from air intakes and other points of entry into
building.

D.

Clean the following metal duct systems by removing surface contaminants and deposits:
1.
2.

3.

4.
5.
6.
E.

Air outlets and inlets (registers, grilles, and diffusers).
Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply
and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.
Air-handling unit internal surfaces and components including mixing box, coil section, air
wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers,
filters and filter sections, and condensate collectors and drains.
Coils and related components.
Return-air ducts, dampers, and actuators except in ceiling plenums and mechanical
equipment rooms.
Supply-air ducts, dampers, actuators, and turning vanes.

Mechanical Cleaning Methodology:
1.

Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.
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Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.
Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.
Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet.
Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational.
Rinse coils with clean water to remove latent residues and cleaning materials; comb and
straighten fins.

Cleanliness Verification:
1.
2.

Visually inspect metal ducts for contaminants.
Where contaminants are discovered, re-clean and re-inspect ducts.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.

1.3

Backdraft dampers.
Volume dampers.
Fire dampers.
Ceiling fire dampers.
Combination fire and smoke dampers.
Turning vanes.
Duct-mounted access doors.
Flexible connectors.
Flexible ducts.
Duct accessory hardware.

Related Sections include the following:
1.
Division 28 Section "Fire Detection and Alarm" for duct-mounting fire and smoke
detectors.

SUBMITTALS
A.

Product Data: For the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

B.

Backdraft dampers.
Volume dampers.
Concealed damper regulators
Fire dampers.
Ceiling fire dampers.
Combination fire and smoke dampers.
Turning vanes.
Duct-mounted access doors.
Flexible connectors.
Flexible ducts.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.
1.

Special fittings.
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Manual-volume damper installations.
Motorized-control damper installations.
Fire-damper, smoke-damper, and combination fire- and smoke-damper installations,
including sleeves and duct-mounted access doors.
Wiring Diagrams: Power, signal, and control wiring.

Coordination Drawings: Reflected ceiling plans, drawn to scale and coordinating penetrations
and ceiling-mounting items. Show ceiling-mounting access panels and access doors required
for access to duct accessories.

QUALITY ASSURANCE
A.

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B.

All items shall be provided by one or more of the listed manufacturers below. Shop fabricated
substitutes will NOT BE ALLOWED.

1.5

EXTRA MATERIALS
A.

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1.

Fusible Links: Furnish quantity equal to 10 percent of amount installed.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

2.2

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1.
Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

SHEET METAL MATERIALS
A.

Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods, unless otherwise
indicated.

B.

Galvanized Sheet Steel: Lock-forming quality; complying with ASTM A 653/A 653M and having
G60 coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.

C.

Stainless Steel: ASTM A 480/A 480M.
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D.

Aluminum Sheets: ASTM B 209, alloy 3003, temper H14; with mill finish for concealed ducts
and standard, 1-side bright finish for exposed ducts.

E.

Extruded Aluminum: ASTM B 221, alloy 6063, temper T6.

F.

Reinforcement Shapes and Plates:
Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

G.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

2.3

BACKDRAFT DAMPERS
A.

Available Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Air Balance, Inc.
American Warming and Ventilating.
CESCO Products.
Duro Dyne Corp.
Greenheck.
Penn Ventilation Company, Inc.
Prefco Products, Inc.
Ruskin Company.
Vent Products Company, Inc.

B.

Description: Multiple-blade, parallel action gravity balanced, with center-pivoted blades of
maximum 6-inch width, with sealed edges, assembled in rattle-free manner with 90-degree
stop, steel ball bearings, and axles; adjustment device to permit setting for varying differential
static pressure.

C.

Frame: 0.052-inch-thick, galvanized sheet steel, with welded corners and mounting flange.

D.

Blades: 0.025-inch-thick, roll-formed aluminum.

E.

Blade Seals: Neoprene.

F.

Blade Axles: Nonferrous.

G.

Tie Bars and Brackets: Galvanized steel.

H.

Return Spring: Adjustable tension.

2.4

VOLUME DAMPERS
A.

Available Manufacturers:
1.
2.
3.

Air Balance, Inc.
American Warming and Ventilating.
Flexmaster U.S.A., Inc.
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4.
5.
6.
7.
8.
9.
B.

2.
3.

4.
5.
6.
7.
8.
9.

2.5

Steel Frames: Hat-shaped, galvanized sheet steel channels, minimum of 0.064 inch
thick, with mitered and welded corners; frames with flanges where indicated for attaching
to walls and flangeless frames where indicated for installing in ducts.
Roll-Formed Steel Blades: 0.064-inch- thick, galvanized sheet steel.
Aluminum Frames: Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with
flanges where indicated for attaching to walls; and flangeless frames where indicated for
installing in ducts.
Roll-Formed Aluminum Blades: 0.10-inch-thick aluminum sheet.
Extruded-Aluminum Blades: 0.050-inch-thick extruded aluminum.
Blade Axles: Galvanized steel.
Bearings: Oil-impregnated bronze.
Tie Bars and Brackets: Aluminum.
Tie Bars and Brackets: Galvanized steel.

Jackshaft: 1-inch-diameter, galvanized-steel pipe rotating within pipe-bearing assembly
mounted on supports at each mullion and at each end of multiple-damper assemblies.
1.

E.

Pressure Classes of 3-Inch wg or Higher: End bearings or other seals for ducts with
axles full length of damper blades and bearings at both ends of operating shaft.

Standard Volume Dampers: Multiple- or single-blade, parallel- or opposed-blade design as
indicated, standard leakage rating, with linkage outside airstream, and suitable for horizontal or
vertical applications.
1.

D.

McGill AirFlow Corporation.
METALAIRE, Inc.
Nailor Industries Inc.
Penn Ventilation Company, Inc.
Ruskin Company.
Vent Products Company, Inc.

General Description: Factory fabricated, with required hardware and accessories. Stiffen
damper blades for stability. Include locking device to hold single-blade dampers in a fixed
position without vibration. Close duct penetrations for damper components to seal duct
consistent with pressure class.
1.

C.

Section 23 33 00
AIR DUCT ACCESSORIES
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Length and Number of Mountings: Appropriate to connect linkage of each damper in
multiple-damper assembly.

Damper Hardware: Zinc-plated, die-cast core with dial and handle made of 3/32-inch thick zincplated steel, and a 3/4-inch hexagon locking nut. Include center hole to suit damper operatingrod size. Include elevated platform for insulated duct mounting.

CONCEALED DAMPER REGULATORS:
plaster or other hard ceilings:

For volume dampers located above gyp board,

Damper controller and cable shall be concealed above the ceiling. Cable to consist of Bowden
cable .054” stainless steel control wire with a tensile strength of 260,000 lbs. that is encapsulated in 1/16” flexible galvanized spiral wire sheath.
Control kit shall consist of “L” shaped mounting bracket with 3” diameter zinc plated [polished
chrome and stainless steel are optional] cover, and 14 gauge steel rack and pinion gear drive
739

PROJECT NO. 15.021.001

Section 23 33 00
AIR DUCT ACCESSORIES
Page 5 of 12

capable of delivering 35 in. lbs. of push / pull torque that converts rotary motion to push-pull motion.
Control shaft shall be D-style flatted 1/4” diameter with 265-degree rotation providing graduations for positive locking and control, and 1-1/2” linear travel capability. Controller is secured to
bracket that is fastened to ceiling stud or support beam above the ceiling.
Access is provided through a 2 ½” hole cut in the drywall ceiling that is concealed with the 3”
cover plate and installed flush with the finished surface. Control kit shall be manually operated
using Young Regulator Model 030 wrench.
Control kit shall be Young Regulator Model 270-301 or prior approved equal.

2.6

FIRE DAMPERS
A.

Available Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Air Balance, Inc.
CESCO Products.
Greenheck.
McGill AirFlow Corporation.
METALAIRE, Inc.
Nailor Industries Inc.
Penn Ventilation Company, Inc.
Prefco Products, Inc.
Ruskin Company.
Vent Products Company, Inc.
Ward Industries, Inc.

B.

Fire dampers shall be labeled according to UL 555.

C.

Fire Rating: 1-1/2 hours.

D.

Frame: Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch- thick
galvanized steel; with mitered and interlocking corners.

E.

Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
1.
2.

Minimum Thickness: 0.052 or 0.138 inch thick as indicated and of length to suit
application.
Exceptions: Omit sleeve where damper frame width permits direct attachment of
perimeter mounting angles on each side of wall or floor, and thickness of damper frame
complies with sleeve requirements.

F.

Mounting Orientation: Vertical or horizontal as indicated.

G.

Blades: Roll-formed, interlocking, 0.034-inch-thick, galvanized sheet steel. In place of
interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.

H.

Horizontal Dampers: Include blade lock and stainless-steel closure spring.

I.

Fusible Links: Replaceable, 165 deg F rated.
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CEILING FIRE DAMPERS
A.

Available Manufacturers:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Air Balance, Inc.
CESCO Products.
Greenheck.
McGill AirFlow Corporation.
METALAIRE, Inc.
Nailor Industries Inc.
Penn Ventilation Company, Inc.
Prefco Products, Inc.
Ruskin Company.
Vent Products Company, Inc.
Ward Industries, Inc.

B.

General Description: Labeled according to UL 555C; comply with construction details for tested
floor- and roof-ceiling assemblies as indicated in UL's "Fire Resistance Directory."

C.

Frame: Galvanized sheet steel, round or rectangular, style to suit ceiling construction.

D.

Blades: Galvanized sheet steel with refractory insulation.

E.

Fusible Links: Replaceable, 212 deg F rated.

2.8

COMBINATION FIRE AND SMOKE DAMPERS
A.

Available Manufacturers:
1.
2.
3.
4.
5.
6.

Air Balance, Inc.
CESCO Products.
Greenheck.
Nailor Industries Inc.
Penn Ventilation Company, Inc.
Ruskin Company.

B.

General Description: Labeled according to UL 555S. Combination fire and smoke dampers
shall be labeled according to UL 555 for 1-1/2-hour rating.

C.

Fusible Links: Replaceable, 165 deg F rated.

D.

Frame and Blades: 0.064-inch-thick, galvanized sheet steel.

E.

Mounting Sleeve: Factory-installed, 0.052-inch-thick, galvanized sheet steel; length to suit wall
or floor application.

F.

Damper Motors: Modulating and two-position action.
1.

Comply with requirements in Division 23 Section "Common Motor Requirements for
HVAC Equipment."
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Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear
trains.
Spring-Return Motors: Equip with an integral spiral-spring mechanism where indicated.
Enclose entire spring mechanism in a removable housing designed for service or
adjustments. Size for running torque rating of 150 in. x lbf and breakaway torque rating
of 150 in. x lbf.
Outdoor Motors and Motors in Outside-Air Intakes: Equip with O-ring gaskets designed
to make motors weatherproof. Equip motors with internal heaters to permit normal
operation at minus 40 deg F.
Nonspring-Return Motors: For dampers larger than 25 sq. ft., size motor for running
torque rating of 150 in. x lbf and breakaway torque rating of 300 in. x lbf.
Electrical Connection: 115 V, single phase, 60 Hz.

TURNING VANES
A.

Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible"
for vanes and vane runners. Vane runners shall automatically align vanes.

B.

Manufactured Turning Vanes: Fabricate 1-1/2-inch-wide, single-vane, curved blades of
galvanized sheet steel set 3/4 inch o.c.; support with bars perpendicular to blades set 2 inches
o.c.; and set into vane runners suitable for duct mounting.
1.

Available Manufacturers:
a.
b.
c.
d.

C.

2.10

Ductmate Industries, Inc.
Duro Dyne Corp.
METALAIRE, Inc.
Ward Industries, Inc.

Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces
and fibrous-glass fill.

DUCT-MOUNTED ACCESS DOORS

A.

General Description: Fabricate doors airtight and suitable for duct pressure class.

B.

Door: Double wall, duct mounting, and rectangular; fabricated of galvanized sheet metal with
insulation fill and thickness as indicated for duct pressure class. Include vision panel where
indicated. Include 1-by-1-inch butt or piano hinge and cam latches.
1.

Available Manufacturers:
a.
b.
c.
d.
e.
f.
g.
h.

American Warming and Ventilating.
CESCO Products.
Ductmate Industries, Inc.
Flexmaster U.S.A., Inc.
Greenheck.
McGill AirFlow Corporation.
Nailor Industries Inc.
Ventfabrics, Inc.
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i.
2.
3.

d.

Less Than 12 Inches Square: Secure with two sash locks.
Up to 18 Inches Square: Two hinges and two sash locks.
Up to 24 by 48 Inches: Three hinges and two compression latches with outside
and inside handles.
Sizes 24 by 48 Inches and Larger: One additional hinge.

Door: Double wall, duct mounting, and round; fabricated of galvanized sheet metal with
insulation fill and 1-inch thickness. Include cam latches.
1.

Available Manufacturers:
a.
b.

2.
D.

Ward Industries, Inc.

Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
Provide number of hinges and locks as follows:
a.
b.
c.

C.

Section 23 33 00
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Ductmate Industries, Inc.
Flexmaster U.S.A., Inc.

Frame: Galvanized sheet steel, with spin-in notched frame.

Pressure Relief Access Door: Double wall and duct mounting; fabricated of galvanized sheet
metal with insulation fill and thickness as indicated for duct pressure class. Include vision panel
where indicated, latches, and retaining chain.
1.

Available Manufacturers:
a.
b.
c.
d.
e.
f.
g.

2.

American Warming and Ventilating.
CESCO Products.
Ductmate Industries, Inc.
Greenheck.
KEES, Inc.
McGill AirFlow Corporation.
Nexus PDQ.

Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.

E.

Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

F.

Insulation: 1-inch-thick, fibrous-glass or polystyrene-foam board.

2.11
A.

FLEXIBLE CONNECTORS
Available Manufacturers:
1.
2.
3.
4.

Ductmate Industries, Inc.
Duro Dyne Corp.
Ventfabrics, Inc.
Ward Industries, Inc.
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B.

General Description: Flame-retardant or noncombustible fabrics, coatings, and adhesives
complying with UL 181, Class 1.

C.

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. Select metal compatible with ducts.

D.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1.
2.
3.

E.

Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof,
synthetic rubber resistant to UV rays and ozone.
1.
2.
3.

F.

A.

Available Manufacturers:
Flexmaster U.S.A., Inc.
Hart & Cooley, Inc.
McGill AirFlow Corporation.

Insulated-Duct Connectors: UL 181, Class 1, black polymer film supported by helically wound,
spring-steel wire; fibrous-glass insulation; polyethylene vapor barrier film.
1.
2.
3.

C.

Minimum Weight: 14 oz./sq. yd.
Tensile Strength: 450 lbf/inch in the warp and 340 lbf/inch in the filling.
Service Temperature: Minus 67 to plus 500 deg F.

FLEXIBLE DUCTS

1.
2.
3.
B.

Minimum Weight: 16 oz./sq. yd..
Tensile Strength: 285 lbf/inch warp and 185 lbf/inch in the filling.
Service Temperature: Minus 67 to plus 500 deg F.

High-Corrosive-Environment System, Flexible Connectors: Glass fabric with chemical-resistant
coating.
1.
2.
3.

2.12

Minimum Weight: 24 oz./sq. yd.
Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
Service Temperature: Minus 50 to plus 250 deg F.

High-Temperature System, Flexible Connectors: Glass fabric coated with silicone rubber.
1.
2.
3.

G.

Minimum Weight: 26 oz./sq. yd..
Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
Service Temperature: Minus 40 to plus 200 deg F.

Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.
Maximum Air Velocity: 4000 fpm.
Temperature Range: Minus 20 to plus 175 deg F.

Flexible Duct Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with
a worm-gear action, in sizes 3 through 18 inches to suit duct size.
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DUCT ACCESSORY HARDWARE

A.

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.

B.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

3.1

APPLICATION AND INSTALLATION
A.

Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards--Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards," for fibrous-glass ducts.

B.

Provide 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 on exhaust fans or exhaust ducts nearest to outside and where
indicated.

D.

Install volume dampers in ducts with liner; avoid damage to and erosion of duct liner.

E.

Provide balancing dampers at points on supply, return, and exhaust systems where branches
lead from larger ducts as required for air balancing. Install at a minimum of two duct widths
from branch takeoff.

F.

Provide test holes at fan inlets and outlets and elsewhere as indicated.

G.

Install fire and smoke dampers, with fusible links, according to manufacturer's UL-approved
written instructions.

H.

Install duct silencers independent of ducts with flexible duct connectors, lagged with loaded
vinyl sheet on inlets and outlets.

I.

Install duct access doors to allow for inspecting, adjusting, and maintaining accessories and
terminal units as follows:
1.
2.
3.
4.
5.

On both sides of duct coils.
Downstream from volume dampers, turning vanes, and equipment.
Adjacent to fire or smoke dampers, providing access to reset or reinstall fusible links.
To interior of ducts for cleaning; before and after each change in direction, at maximum
50-foot spacing.
On sides of ducts where adequate clearance is available.
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J.

Install the following sizes for duct-mounting, rectangular access doors:
1.
2.
3.
4.
5.
6.

K.

One-Hand or Inspection Access: 8 by 5 inches.
Two-Hand Access: 12 by 6 inches.
Head and Hand Access: 18 by 10 inches.
Head and Shoulders Access: 21 by 14 inches.
Body Access: 25 by 14 inches.
Body Plus Ladder Access: 25 by 17 inches).

Install the following sizes for duct-mounting, round access doors:
1.
2.
3.
4.
5.

L.

Section 23 33 00
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One-Hand or Inspection Access: 8 inches in diameter.
Two-Hand Access: 10 inches in diameter.
Head and Hand Access: 12 inches in diameter.
Head and Shoulders Access: 18 inches in diameter.
Body Access: 24 inches in diameter.

Install the following sizes for duct-mounting, pressure relief access doors:
1.
2.
3.
4.

One-Hand or Inspection Access: 7 inches in diameter.
Two-Hand Access: 10 inches in diameter.
Head and Hand Access: 13 inches in diameter.
Head and Shoulders Access: 19 inches in diameter.

M.

Label access doors according to Division 23 Section "Identification for HVAC Piping and
Equipment."

N.

Install flexible connectors immediately adjacent to equipment in ducts associated with fans and
motorized equipment supported by vibration isolators.

O.

For fans developing static pressures of 5-inch wg and higher, cover flexible connectors with
loaded vinyl sheet held in place with metal straps.

P.

Connect terminal units to supply ducts directly or with maximum 12-inch lengths of flexible duct.
Do not use flexible ducts to change directions.

Q.

Connect diffusers or light troffer boots to low pressure ducts directly or with maximum 60-inch
lengths of flexible duct clamped or strapped in place.

R.

Connect flexible ducts to metal ducts with draw bands plus sheet metal screws.

S.

Install duct test holes where indicated and required for testing and balancing purposes.

3.2

ADJUSTING
A.

Adjust duct accessories for proper settings.

B.

Adjust fire and smoke dampers for proper action.

746

PROJECT NO. 15.021.001

C.

Section 23 33 00
AIR DUCT ACCESSORIES
Page 12 of 12

Final positioning of manual-volume dampers is specified in Division 23 Section "Testing,
Adjusting, and Balancing for HVAC."

END OF SECTION
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PART 1 - GENERAL
1.1

SUMMARY
A.

Section Includes
1.

B.

Summary of Work
1.

1.2

Installation of the fan, miscellaneous or structural metal work (if required), field electrical
wiring, cable, conduit, fuses and disconnect switches, other than those addressed in the
installation scope of work, shall be provided by others.

RELATED SECTIONS
A.

21 00 00 Fire Suppression

B.

23 00 00 Heating, Ventilating, and Air Conditioning (HVAC)

C.

26 00 00 Electrical

1.3

REFERENCES
A.

National Fire Protection Agency (NFPA).

B.

Underwriters Laboratory (UL).

C.

Restriction of Hazardous Substances (ROHS).

D.

International Organization for Standardization (ISO).

E.

System National Electrical Manufacturers Association (NEMA).

1.4

1.5

The ceiling-mounted, circulation fan is the model scheduled with the capacities indicated.
The fan shall be furnished with standard mounting hardware and variable speed control
to provide cooling and destratification.

SUBMITTALS
A.

Shop Drawings: Drawings detailing product dimensions, weight, and attachment methods.

B.

Part 2 Product Data: Specification sheets on the ceiling-mounted fan, specifying electrical and
installation requirements, features and benefits, and controller information.

C.

Revit Files: File provided for architectural design.

D.

Installation Guide: The manufacturer shall furnish a copy of all operating and maintenance
instructions for the fan. All data is subject to change without notice.
QUALITY ASSURANCE
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Certifications
1.

The fan assembly, as a system, shall be ETL-certified and built pursuant to the guidelines
set forth by UL standard 507 and CSA standard 22.2 No. 113.

2.

The fan shall be compliant with NFPA 13—Standard for the Installation of Sprinkler
Systems, NFPA 72—National Fire Alarm and Signaling Code, and NFPA 70-2011—
National Electric Code (NEC).

3.

Controllers shall comply with National Electrical Code (NEC) and Underwriters
Laboratory (UL) standards and shall be labeled where required by code.

Manufacturer Qualifications
1.

The fan and any accessories shall be supplied by Big Ass Fan Company, which has a
minimum of ten (10) years of product experience, or approved equal.

2.

ISO 9001-certified.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver product in original, undamaged packaging with identification labels intact. The fan shall
be new, free from defects, and factory tested.

B.

The fan and its components must be stored in a safe, dry location until installation.

1.7

WARRANTY
A.

The manufacturer shall replace any products or components defective in material or
workmanship for the customer free of charge (including transportation charges within the USA,
FOB Lexington, KY), pursuant to the complete terms and conditions of the Big Ass Fans NonProrated Warranty in accordance to the following schedule:
ITEM

PERIOD OF COVERAGE

Hub and airfoils

Lifetime (Parts)†

Motor, gearbox, & controller

3 years (Parts); Prorated 4–12 years

All other fan components

3 years (Parts); Prorated 4–12 years

Labor

1 year

B.

† “Lifetime” means a period ending seven (7) years after Big Ass Fan Company discontinues
manufacturing the product, as such period is defined by Big Ass Fan Company, but in no event
shall this period be less than 12 years from the date that the Warranty Period commences, as
defined above. Warranty information provided here applies to new units only and does not
pertain to demo units.
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PART 2 - PRODUCTS
2.1

MANUFACTURER
A.

2.2

Delta T Corporation, dba Big Ass Fans, PO Box 11307, Lexington, Kentucky 40575. Phone
(877) 244-3267. Fax (859) 233-0139. Website: www.bigassfans.com.
HIGH VOLUME, LOW SPEED FANS

A.

B.

C.

Complete Unit
1.

Regulatory Requirements: The entire fan assembly shall be ETL-certified and built
pursuant to the construction guidelines set forth by UL standard 507 and CSA standard
22.2.

2.

Sustainability Characteristics: The fan shall be designed to move an effective amount of
air for cooling and destratification in industrial applications over an extended life. The fan
components shall be designed specifically for high volume, low speed fans to ensure
lower operational noise. Sound levels from the fan operating at maximum speed
measured in a laboratory setting shall not exceed 55 dBA. Actual results of sound
measurements in the field may vary due to sound reflective surfaces and environmental
conditions.

3.

Good workmanship shall be evident in all aspects of construction. Field balancing of the
airfoils shall not be necessary.

Airfoil System
1.

The fan shall be equipped with six (6) Powerfoil airfoils of precision extruded aluminum
alloy. The airfoils shall be connected by means of two (2) high strength locking bolts per
airfoil. The airfoils shall be connected to the hub and interlocked with zinc plated steel
retainers.

2.

The fan shall be equipped with six (6) Powerfoil winglets on the ends of the airfoils. The
winglets shall be molded of a polypropylene blend. The standard color of the winglet
shall be “Safety Yellow.”

Motor (see equipment schedule)
1.

2.

D.

The fan motor shall be an AC induction type inverter rated at one of the following:
a.

1725 RPM, 200–250/400–480 VAC, 50/60 Hz, three-phase

b.

1725 RPM, 100–125/200–250 VAC, 50/60 Hz, single-phase

The motor shall be totally enclosed, fan cooled (TEFC) with an IP56 NEMA classification.
A NEMA 56C standard frame shall be provided for ease of service. The motor shall be
manufactured with a double baked Class F insulation and be capable of continuous
operation in -30oF to 122oF (-34oC to 50oC) ambient conditions.

Gearbox
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1.

E.

G.

H.

I.

The gearbox shall be a helical gear reducer, precision finished from hardened steel for
low noise and long service life with double lip seals to retain oil and prevent
contamination. The gearbox shall be lubricated for life. The gear reducer shall have a
standard backlash of less than 25 arc minutes and be equipped with a 17-4 stainless
steel shaft of 1-1/4” (3.2 cm) diameter.

Motor Frame
1.

F.
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The motor frame and mount shall be constructed of steel and powder coated for
corrosion resistance and appearance. Non-visible, steel, threaded rods in each structural
member of the motor frame shall provide a redundant safety feature in the event of a
catastrophic event.

Mounting System
1.

The fan mounting system shall be designed for quick and secure installation on a variety
of structural supports. The mounting yoke shall be of ASTM A-36 steel, welded
construction, at least 3/16” thick, and powder coated for appearance and corrosion
resistance. No mounting hardware or parts substitutions, including cast aluminum, are
acceptable.

2.

All mounting bolts shall be SAE Grade 8 or equivalent

Hub
1.

The fan hub shall be made of laser cut aluminum for high strength and light weight. The
hub shall consist of two aluminum plates, six (6) aluminum spars and one (1) spacer
fastened with a pin and collar rivet system.

2.

The hub shall be secured to the output shaft of the gearbox by means of a steel coupling
interface. The hub shall incorporate four (4) safety retaining clips made of 1/4” (0.6 cm)
thick steel that shall restrain the hub/airfoil assembly.

Safety Cable
1.

The fan shall be equipped with a safety cable that provides an additional means of
securing the fan assembly to the building structure. The safety cable shall be at least 1/4”
(0.6 cm) in diameter and fabricated out of 7 x 19 galvanized steel cable. The end loops
shall be secured with swaged Nicopress® sleeves, pre-loaded and tested to 3,200 lbf.

2.

Field construction of safety cables is not permitted.

Variable Frequency Drive
1.

The fan controller shall be a NEMA 4X variable frequency drive (VFD) that is factory
programmed to minimize starting and braking torques. The VFD shall have touchpad
controls and an LED display for controlling the fan’s direction, operation, speed, and
programming. The VFD shall be equipped with an EMI/RFI filter to limit interference with
other electronic equipment and a rotary switch disconnect for lock-out/tag-out
requirements.
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J.

2.

Wall Control: The VFD may be wall-mounted for ease of access.

3.

Onboard Control: The VFD may be mounted on the fan motor frame. A wall-mounted
remote keypad shall be provided for such installations. The remote keypad shall be
equipped with touchpad controls and an LED display providing access to all controller
functions.

Fire Control Panel Integration
1.

K.

Section 23 34 00
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Includes a 10–30 VDC pilot relay for seamless fire control panel integration. The pilot
relay can be wired Normally Open or Normally Closed in the field.

Guy Wires
1.

Included for installations with extension tubes 4 ft or longer to limit the potential for lateral
movement.

PART 3 - EXECUTION

3.1

PREPARATION
A.

Fan location must have a typical bar joist or existing I-beam structure from which to mount the
fan. Additional mounting options may be available.

B.

Mounting structure must be able to support weight and operational torque of fan. Consult
structural engineer if necessary.

C.

Fan location must be free from obstacles such as lights, cables, or other building components.

D.

Check fan location for proper electrical requirements. Consult installation guide for appropriate
circuit requirements.

E.

Each fan requires dedicated branch circuit protection.

3.2

INSTALLATION
A.

The fan shall be installed by a factory-certified installer according to the manufacturer’s
Installation Guide, which includes acceptable structural dimensions and proper sizing and
placement of angle iron for bar joist applications. Big Ass Fans recommends consulting a
structural engineer for installation methods outside the manufacturer’s recommendation and a
certification, in the form of a stamped print or letter, submitted prior to installation.

B.

Minimum Distances
1.

Airfoils must be at least 10 ft above the floor.
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2.

Installation area must be free of obstructions such as lights, cables, sprinklers or other
building structures with the airfoils at least 2 ft clear of all obstructions.

3.

The structure the fan is attached to shall be capable of supporting a torque load of up to
300 ft·lb of torque

C.

The fan shall not be located where it will be continuously subjected to wind gusts or in close
proximity to the outputs of HVAC systems or radiant heaters. Additional details are in the Big
Ass Fans 3.2 Installation Manual.

D.

In buildings equipped with sprinklers, including ESFR sprinklers, fan installation shall comply
with all of the following:
1.

The maximum fan diameter shall be 24 ft.

2.

The HVLS fan shall be centered approximately between four adjacent sprinklers.

3.

The vertical clearance from the HVLS fan to the sprinkler deflector shall be a minimum of
3 ft.

4.

All HVLS fans shall be interlocked to shut down immediately upon receiving a waterflow
signal from the alarm system in accordance with the requirements of NFPA 72—National
Fire Alarm and Signaling Code.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.

1.3

Tubeaxial fans.

PERFORMANCE REQUIREMENTS
A.

Project Altitude: Base fan performance ratings on 422 feet above sea level.

B.

Operating Limits: Classify according to AMCA 99.

1.4

SUBMITTALS
A.

Product Data: Include rated capacities, furnished specialties, and accessories for each type of
product indicated and include the following:
1.
2.
3.
4.
5.
6.

B.

Certified fan performance curves with system operating conditions indicated.
Certified fan sound-power ratings.
Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material thickness and finishes, including color charts.
Dampers, including housings, linkages, and operators.
Fan speed controllers.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.
1.

Wiring Diagrams: Power, signal, and control wiring.

C.

Coordination Drawings: Show fan room layout and relationships between components and
adjacent structural and mechanical elements. Show support locations, type of support, and
weight on each support. Indicate and certify field measurements.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data:
maintenance manuals.

For axial fans to include in emergency, operation, and

754

PROJECT NO. 15.021.001

1.5

Section 23 34 13
AXIAL HVAC FANS
Page 2 of 4

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.

AMCA Compliance: Products shall comply with performance requirements and shall be
licensed to use the AMCA-Certified Ratings Seal.

C.

NEMA Compliance: Motors and electrical accessories shall comply with NEMA standards.

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Deliver fans as factory-assembled units, to the extent allowable by shipping limitations, with
protective crating and covering.

B.

Disassemble and reassemble units, as required for moving to final locations, according to
manufacturer's written instructions.

C.

Lift and support units with manufacturer's designated lifting or supporting points.

1.7

COORDINATION
A.

Coordinate size and location of structural-steel support members.

B.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

PART 2 - PRODUCTS

2.1

TUBEAXIAL FANS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Acme Engineering & Mfg. Corp.
Aerovent; a Twin City Fan Company.
Airmaster Fan Co.
American Coolair Corp.
American Fan Company.
Barry Blower Div.; Penn Ventilation Companies, Inc.
Bayley Fans; a division of Lau Industries, Inc.
Carnes Company
Greenheck. Hartzell Fan, Inc.
Industrial Air; a division of Lau Industries, Inc.
Loren Cook Company.
New Philadelphia Fan Co.
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New York Blower Company (The).

B.

Description: Fan wheel and housing, factory-mounted motor with direct drive and accessories.

C.

Housings: Aluminum with flanged inlet and outlet connections.

D.

Wheel Assemblies: Cast aluminum, machined and fitted to shaft.

E.

Accessories: As per schedule.

F.

Capacities and Characteristics: As per schedule.

2.2

SOURCE QUALITY CONTROL
A.

Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.

B.

Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of rotation,
and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of
Testing Fans for Rating."

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Install axial fans level and plumb.

B.

Support suspended units from structure using threaded steel rods and elastomeric hangers
having a static deflection of 1 inch.

C.

Install units with clearances for service and maintenance.

D.

Label fans according to requirements specified in Division 23 Section "Identification for HVAC
Piping and Equipment."

3.2

CONNECTIONS
A.

Duct installation and connection requirements are specified in other Division 23 Sections.
Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Division 23 Section
"Air Duct Accessories."

B.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."
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Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL
A.

Perform the following field tests and inspections and prepare test reports:
1.
2.

3.
4.
5.
6.
7.

8.
9.
B.

3.4

Verify that shipping, blocking, and bracing are removed.
Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.
Verify that cleaning and adjusting are complete.
Adjust damper linkages for proper damper operation.
Verify lubrication for bearings and other moving parts.
Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.
Disable automatic temperature-control operators, energize motor and confirm proper
motor rotation and unit operation, adjust fan to indicated rpm, and measure and record
motor voltage and amperage.
Shut unit down and reconnect automatic temperature-control operators.
Remove and replace malfunctioning units and retest as specified above.

Test and adjust controls and safeties.
equipment.

Replace damaged and malfunctioning controls and

ADJUSTING
A.

Adjust damper linkages for proper damper operation.

B.

Lubricate bearings.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.

1.3

Utility set fans.
Centrifugal roof ventilators.
Axial roof ventilators.
Upblast propeller roof exhaust fans.
Centrifugal wall ventilators.
Ceiling-mounting ventilators.
In-line centrifugal fans.
Propeller fans.

PERFORMANCE REQUIREMENTS
A.

Project Altitude: Base fan-performance ratings on [actual Project site elevations] [sea level].

B.

Operating Limits: Classify according to AMCA 99.

1.4

SUBMITTALS
A.

Product Data: Include rated capacities, furnished specialties, and accessories for each type of
product indicated and include the following:
1.
2.
3.
4.
5.
6.
7.

B.

Certified fan performance curves with system operating conditions indicated.
Certified fan sound-power ratings.
Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material thickness and finishes, including color charts.
Dampers, including housings, linkages, and operators.
Roof curbs.
Fan speed controllers.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.
1.

Wiring Diagrams: Power, signal, and control wiring.
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Design Calculations: Calculate requirements for selecting vibration isolators and seismic
restraints and for designing vibration isolation bases.
Vibration Isolation Base Details:
Detail fabrication, including anchorages and
attachments to structure and to supported equipment. Include auxiliary motor slides and
rails, and base weights.

Coordination Drawings: Reflected ceiling plans and other details, drawn to scale, on which the
following items are shown and coordinated with each other, based on input from installers of the
items involved:
1.
2.
3.
4.

Roof framing and support members relative to duct penetrations.
Ceiling suspension assembly members.
Size and location of initial access modules for acoustical tile.
Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers,
access panels, and special moldings.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data: For power ventilators to include in emergency, operation,
and maintenance manuals.

1.5

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.

AMCA Compliance: Products shall comply with performance requirements and shall be
licensed to use the AMCA-Certified Ratings Seal.

C.

NEMA Compliance: Motors and electrical accessories shall comply with NEMA standards.

D.

UL Standard: Power ventilators shall comply with UL 705.

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with
protective crating and covering.

B.

Disassemble and reassemble units, as required for moving to final location, according to
manufacturer's written instructions.

C.

Lift and support units with manufacturer's designated lifting or supporting points.

1.7

COORDINATION
A.

Coordinate size and location of structural-steel support members.

759

PROJECT NO. 15.021.001

Section 23 34 23
HVAC POWER VENTILATORS
Page 3 of 12

B.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

C.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

1.8

EXTRA MATERIALS
A.

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1.

Belts: two set(s) for each belt-driven unit.

PART 2 - PRODUCTS

2.1

UTILITY SET FANS
A.

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

B.

Manufacturers:
following:

C.

Basis-of-Design Product: Subject to compliance with requirements, provide [the product
indicated on Drawings] <Insert manufacturer's name; product name or designation> or a
comparable product by one of the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

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

Aerovent; a Twin City Fan Company.
American Coolair Corp.
Bayley Fans; a division of Lau Industries, Inc.
Breidert Air Products.
Carnes Company HVAC.
Hartzell Fan, Inc.
JencoFan; Div. of Breidert Air Products.
Loren Cook Company.
New York Blower Company (The).
Penn Ventilation.
Trane.

D.

Description: Direct-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings,
motor and disconnect switch, drive assembly, and accessories.

E.

Housing: Fabricated of galvanized steel with side sheets fastened with a deep lock seam or
welded to scroll sheets.
1.

Housing Discharge Arrangement: Adjustable to eight standard positions.
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Fan Wheels: Single-width, single inlet; welded to cast-iron or cast-steel hub and spun-steel inlet
cone, with hub keyed to shaft.
1.
2.
3.

Blade Materials: Aluminum.
Blade Type: Forward curved.
Spark-Resistant Construction: AMCA 99, Type A.

G.

Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.

H.

Shaft Bearings: Prelubricated and sealed, self-aligning, pillow-block-type ball bearings with
ABMA 9, L50 of 200,000 hours.

I.

Belt Drives: Factory mounted, with final alignment and belt adjustment made after installation.
1.
2.

3.
4.
J.

Service Factor Based on Fan Motor Size: 1.5.
Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use with
larger motors. Select pulley so pitch adjustment is at the middle of adjustment range at
fan design conditions.
Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.
Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet.

Accessories:
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

11.

Inlet and Outlet: Flanged.
Companion Flanges: Rolled flanges for duct connections of same material as housing.
Backdraft Dampers: Gravity actuated with counterweight and interlocking aluminum
blades with felt edges in steel frame installed on fan discharge.
Access Door: Gasketed door in scroll with latch-type handles.
Scroll Dampers: Single-blade damper installed at fan scroll top with adjustable linkage.
Inlet Screens: Removable wire mesh.
Drain Connections: NPS ¾ threaded coupling drain connection installed at lowest point
of housing.
Weather Hoods:
Weather resistant with stamped vents over motor and drive
compartment.
Discharge Dampers: Assembly with opposed blades constructed of two plates formed
around and to shaft, channel frame, sealed ball bearings, with blades linked outside of
airstream to single control lever of same material as housing.
Variable Inlet Vanes: With blades supported at both ends with two permanently
lubricated bearings of same material as housing. Variable mechanism terminating in
single control lever with control shaft for double-width fans.
Speed Controller: Solid-state control to reduce speed from 100 to less than 50 percent.

K.

Coatings: Powder-baked enamel.

L.

Capacities and Characteristics: See Equipment Schedule.

2.2

CENTRIFUGAL ROOF VENTILATORS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
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Acme Engineering & Mfg. Corp.
Aerovent; a Twin City Fan Company
Carnes Company HVAC.
Greenheck.
Hartzell Fan, Inc.
JencoFan; Div. of Breidert Air Products.
NuTone Inc.
Penn Ventilation.

B.

Description: Direct- or belt-driven centrifugal fans consisting of housing, wheel, fan shaft,
bearings, motor and disconnect switch, drive assembly, curb base, and accessories.

C.

Housing: Removable, spun-aluminum, dome top and outlet baffle, mushroom-domed top;
square, one-piece, aluminum base with venturi inlet cone.
1.
Hinged Subbase:
Galvanized-steel hinged arrangement permitting service and
maintenance.

D.

Fan Wheels: Aluminum hub and wheel with backward-inclined blades.

E.

Belt-Driven Drive Assembly: Resiliently mounted to housing, with the following features:
1.
2.
3.
4.

F.

Accessories:
1.
2.
3.
4.
5.

G.

Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
Pulleys: Cast-iron, adjustable-pitch motor pulley.
Fan and motor isolated from exhaust airstream.

Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
Disconnect Switch: Nonfusible type, with thermal-overload protection mounted outside
fan housing, factory wired through an internal aluminum conduit.
Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.
Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base;
factory set to close when fan stops.
Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator;
wired to close when fan stops.

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.
2.
3.
4.
5.

Configuration: Built-in raised cant and mounting flange.
Overall Height: 16 inches.
Sound Curb: Curb with sound-absorbing insulation matrix.
Pitch Mounting: Manufacture curb for roof slope.
Metal Liner: Galvanized steel.
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CENTRIFUGAL WALL VENTILATORS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Acme Engineering & Mfg. Corp.
Aerovent; a Twin City Fan Company.
American Coolair Corp.
Ammerman; General Resource Corp.
Breidert Air Products.
Broan Mfg. Co., Inc.
Carnes Company HVAC.
Dayton Electric Manufacturing Co.; a division of W. W. Grainger, Inc.
Greenheck.
Hartzell Fan, Inc.
JencoFan; Div. of Breidert Air Products.
Loren Cook Company.
NuTone Inc.
Penn Ventilation.

B.

Description: Direct- or belt-driven centrifugal fans consisting of housing, wheel, fan shaft,
bearings, motor and disconnect switch, drive assembly, and accessories.

C.

Housing: Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet
cone.

D.

Fan Wheel: Aluminum hub and wheel with backward-inclined blades.

E.

Belt-Driven Drive Assembly: Resiliently mounted to housing, with the following features:
1.
2.
3.
4.

F.

Accessories:
1.
2.
3.
4.
5.
6.

G.

Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
Pulleys: Cast-iron, adjustable-pitch motor pulley.
Fan and motor isolated from exhaust airstream.

Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan
housing, factory wired through internal aluminum conduit.
Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.
Wall Grille: Ring type for flush mounting.
Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in wall sleeve;
factory set to close when fan stops.
Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator;
wired to close when fan stops.

Capacities and Characteristics: See Equipment Schedule.
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CEILING-MOUNTING VENTILATORS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or designation or a comparable product by one of the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

American Coolair Corp.
Ammerman; General Resource Corp.
Breidert Air Products.
Broan Mfg. Co., Inc.
Carnes Company HVAC.
Dayton Electric Manufacturing Co.; a division of W. W. Grainger, Inc.
FloAire.
Greenheck.
JencoFan; Div. of Breidert Air Products.
Loren Cook Company.
NuTone Inc.
Penn Ventilation.

B.

Description: Centrifugal fans designed for installing in ceiling or wall or for concealed in-line
applications.

C.

Housing: Steel, lined with acoustical insulation.

D.

Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan
wheel shall be removable for service.

E.

Grille: Aluminum louvered grille with flange on intake and thumbscrew attachment to fan
housing.

F.

Electrical Requirements: Junction box for electrical connection on housing and receptacle for
motor plug-in.

G.

Accessories:
1.
2.
3.
4.
5.
6.
7.

H.

2.5

Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
Manual Starter Switch: Single-pole rocker switch assembly with cover and pilot light.
Time-Delay Switch: Assembly with single-pole rocker switch, timer, and cover plate.
Motion Sensor: Motion detector with adjustable shutoff timer.
Filter: Washable aluminum to fit between fan and grille.
Isolation: Rubber-in-shear vibration isolators.
Manufacturer's standard roof jack or wall cap, and transition fittings.

Capacities and Characteristics: See Equipment Schedule.

IN-LINE CENTRIFUGAL FANS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or designation or a comparable product by one of the following:
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Acme Engineering & Mfg. Corp.
American Coolair Corp.
Ammerman; General Resource Corp.
Bayley Fans; a division of Lau Industries, Inc.
Breidert Air Products.
Carnes Company HVAC.
Greenheck.
Hartzell Fan, Inc.
JencoFan; Div. of Breidert Air Products.
Loren Cook Company.
Penn Ventilation.

B.

Description: In-line, direct-driven centrifugal fans consisting of housing, wheel, outlet guide
vanes, fan shaft, bearings, motor and disconnect switch, drive assembly, mounting brackets,
and accessories.

C.

Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and
support bracket adaptable to floor, side wall, or ceiling mounting.

D.

Direct-Driven Units: Motor mounted in airstream, factory wired to disconnect switch located on
outside of fan housing[; with wheel, inlet cone, and motor on swing-out service door].

E.

Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of
fan housing.

F.

Fan Wheels: Aluminum, airfoil blades welded to aluminum hub.

G.

Accessories:
1.
2.
3.
4.
5.

H.

2.6

Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
Volume-Control Damper: Manually operated with quadrant lock, located in fan outlet.
Companion Flanges: For inlet and outlet duct connections.
Fan Guards: 1/2- by 1-inch mesh of galvanized steel in removable frame. Provide
guard for inlet or outlet for units not connected to ductwork.
Motor and Drive Cover (Belt Guard): Epoxy-coated steel.

Capacities and Characteristics: See equipment schedule.

PROPELLER FANS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
1.
2.
3.
4.
5.

Acme Engineering & Mfg. Corp.
Aerovent; a Twin City Fan Company.
Breidert Air Products.
Carnes Company HVAC.
Chicago Blower Corporation.
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Cincinnati Fan.
Hartzell Fan, Inc.
Howden Buffalo Inc.
Industrial Air; a division of Lau Industries, Inc.
JencoFan; Div. of Breidert Air Products.
Loren Cook Company.
New York Blower Company (The).
Penn Ventilation.
Quietaire Corporation.
Stanley Fans.

B.

Description: Direct- or belt-driven propeller fans consisting of fan blades, hub, housing, orifice
ring, motor, drive assembly, and accessories.

C.

Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel
finish coat applied after assembly.

D.

Steel Fan Wheels: Formed-steel blades riveted to heavy-gage steel spider bolted to cast-iron
hub.

E.

Fan Wheel: Replaceable, extruded-aluminum, airfoil blades fastened to cast-aluminum hub;
factory set pitch angle of blades.

F.

Belt-Driven Drive Assembly: Resiliently mounted to housing, statically and dynamically
balanced and selected for continuous operation at maximum rated fan speed and motor
horsepower, with final alignment and belt adjustment made after installation.
1.
2.
3.

Service Factor Based on Fan Motor Size: 1.4.
Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings.
a.

4.
5.

6.
7.
G.

Ball-Bearing Rating Life: ABMA 9, L10 of 100,000 hours.

Pulleys: Cast iron with split, tapered bushing; dynamically balanced at factory.
Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed pitch for use with
larger motors. Select pulley so pitch adjustment is at the middle of adjustment range at
fan design conditions.
Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.
Belt Guards: Fabricate of steel for motors mounted on outside of fan cabinet.

Accessories:
1.
2.
3.
4.
5.
6.

Gravity Shutters: Aluminum blades in aluminum frame; interlocked blades with nylon
bearings.
Motor-Side Back Guard: Galvanized steel, complying with OSHA specifications,
removable for maintenance.
Wall Sleeve: Galvanized steel to match fan and accessory size.
Weathershield Hood: Galvanized steel to match fan and accessory size.
Weathershield Front Guard: Galvanized steel with expanded metal screen.
Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
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Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan
housing, factory wired through an internal aluminum conduit.

Capacities and Characteristics: See equipment schedule.

MOTORS
A.

Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC
Equipment."

B.

Enclosure Type: Totally enclosed, fan cooled.

2.8

SOURCE QUALITY CONTROL
A.

Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.

B.

Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of rotation,
and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of
Testing Fans for Rating."

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Install power ventilators level and plumb.

B.

Support units using spring isolators having a static deflection of 1 inch.

C.

Secure roof-mounting fans to roof curbs with cadmium-plated hardware. Refer to Division 07
Section "Roof Accessories" for installation of roof curbs.

D.

Ceiling Units: Suspend units from structure; use steel wire or metal straps.

E.

Support suspended units from structure using threaded steel rods and spring hangers having a
static deflection of 1 inch. Install units with clearances for service and maintenance.

F.

Label units according to requirements specified in Division 23 Section "Identification for HVAC
Piping and Equipment."

3.2

CONNECTIONS
A.

Duct installation and connection requirements are specified in other Division 23 Sections.
Drawings indicate general arrangement of ducts and duct accessories. Make final duct
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connections with flexible connectors. Flexible connectors are specified in Division 23 Section
"Air Duct Accessories."
B.

Install ducts adjacent to power ventilators to allow service and maintenance.

C.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

D.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.3

FIELD QUALITY CONTROL
A.

Perform the following field tests and inspections and prepare test reports:
1.
2.

3.
4.

5.
6.
7.
8.
9.
10.
11.
B.

3.4

Verify that shipping, blocking, and bracing are removed.
Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.
Verify that cleaning and adjusting are complete.
Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and install belt guards.
Adjust belt tension.
Adjust damper linkages for proper damper operation.
Verify lubrication for bearings and other moving parts.
Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.
Disable automatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.
Shut unit down and reconnect automatic temperature-control operators.
Remove and replace malfunctioning units and retest as specified above.

Test and adjust controls and safeties.
equipment.

Replace damaged and malfunctioning controls and

ADJUSTING
A.

Adjust damper linkages for proper damper operation.

B.

Adjust belt tension.

C.

Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting,
and balancing procedures.

D.

Replace fan and motor pulleys as required to achieve design airflow.

E.

Lubricate bearings.
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GENERAL

RELATED DOCUMENTS
A. Conditions of the Contract and portions of Division One of this Project Manual apply to this
Section as though repeated herein.

1.2

SUMMARY
A. Provide all labor, materials, and equipment necessary to put in working operation a complete
turnkey system to remove both diesel and automotive exhaust gases and particulate of operating
vehicles within the confines of the repair/service bay. All necessary controls, motors, fittings,
ductwork, blower(s), labor and all other equipment and materials specified shall be part of the
work.
B. Section Includes:
1. Motorized Hose Reel
2. Flexible hose.
3. Exhaust adapter
4. Hazardous Fume Exhaust Fan.

C. All items of equipment and materials described in these specifications are to be furnished
installed and placed into proper operating condition in accordance with good practice and
manufacturer’s written or published instructions.
1. The exhaust removal system shall provide virtually 100 percent complete evacuation of all
gas and/or diesel fumes at the source.
2. System must be designed and installed to NIOSH recommendation, specifying that
occupational exposures to carcinogens be limited to the lowest feasible concentration.
Exposure in the human breathing zone should be limited to lowest feasible level, without any
time delay required for the system to effectively capture the gas and/or diesel fumes.
3. System must also be capable to provide virtually complete capture and evacuation of carbon
monoxide emitted as part of the vehicle exhaust.
4. Systems that solely use filters, in which diesel particulate may accumulate, and that would
potentially have to be treated as hazardous materials, will not be accepted.
5. System must meet the guidelines for the International Mechanical code for Source Capture
Systems. Such system is defined as a mechanical exhaust system designed and constructed
to capture air contaminants at their source and to exhaust such contaminants to the outdoor
atmosphere..
6. To protect the apparatus electrical system from possible damage, the system bid shall not
incorporate any type of electromagnetic device that requires the apparatus to be utilized as
an electrical ground for systems operation.

1.3

SUBMITTALS
A. Product Data: Indicate manufacturer's model number, technical data including description of
components and static pressure/air flow chart, and installation instructions.
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1. Details of wiring for power differentiating between manufacturer-installed and field-installed
wiring.
B. Closeout Submittals: Operation and Maintenance data manual including spare parts list.
1.4

QUALITY ASSURANCE
A. Engage a factory certified installer to perform work of this Section who has completed
installations similar in design and extent to that indicated for this Project, and who has a record of
successful in-service performance. No Exceptions.
B. Engage a firm experienced in manufacturing vehicle exhaust systems similar to that indicated for
this Project and with a record of successful in-service performance.
C. Conduct conference at Project site. Review methods and procedures related to vehicle exhaust
system installation.
1.
2.
3.
4.
5.

1.5

Review access requirements for equipment delivery.
Review equipment storage and security requirements.
Inspect condition of preparatory work performed by other trades.
Review structural loading limitations.
Review that all components specified in this Section and related components specified in
other Sections are accounted for.

DELIVERY, STORAGE AND HANDLING
A. Packing, Shipping, Handling and Unloading: Deliver components with protective packaging. Store
in original protective crating and covering and in a dry location.

1.6

PROJECT/SITE CONDITIONS
A. Existing Conditions: Verify dimensions installation areas by field measurements.

1.7

COORDINATION
A. Coordinate layout and installation with other work, including light fixtures, fixed equipment and
work stations, HVAC equipment, and fire-suppression system components.
B. Coordinate location and requirements of service-utility connections.

1.8

REFERENCES
A. Air Movement & Control Association International, Inc.
C. ASTM International.
1. Stainless Steel:
a. A240/A240M-04ae1 Standard Specification for Chromium and Chromium-Nickel
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications
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b. Bright, Directional Polish: No. 4 finish.
2. Aluminum:
a. B209/209M-04 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
b. Powder-Coated Finish: Immediately after cleaning and pretreating, electrostatically apply
manufacturer's standard baked-polymer thermosetting powder finish. Comply with resin
manufacturer's written instructions for application, baking, and minimum dry film
thickness.
3. Galvanized Steel:
a. A653/A653M-04a Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process
1.9

BIDDER QUALIFICATIONS
A. Bids will only be accepted from companies that have an established reputation in the business of
system design, turnkey installation and long-term service of Automatic Vehicle Exhaust Removal
Systems for a minimum of no less than five (5) years. Bidder shall be a registered corporation,
partnership or sole proprietorship within the State where the installation is to take place. Bidder
must have a current and valid state contractor’s license.

1.10

MANUFACTURER QUALIFICATIONS

A. Bids shall only be accepted by bidders supplying equipment from manufacturers that have an
established reputation in the business of manufacturing Automatic Vehicle Exhaust Removal
Systems for a minimum of no less than fifteen (15) years. System bid shall have a life of service
of no less than 10 years to establish proof of quality, longevity and service.
PART 2:
2.1

MANUFACTURER
1.
2.
3.
4.
5.

2.2

PRODUCTS

CARMON
NEDERMAN
ENGWALD
VENTAIRE
MONOXIVENT

Hazardous Fume Exhaust Fan:
A. Hazardous fume exhaust fan shall be licensed to bear the AMCA seal for certified performance in
accordance with AMCA Standard 210. The fan shall be single inlet, single width, Arrangement 10
and shall have a backward inclined fan wheel with single thickness flat blades. The fan wheel shall
be statically and dynamically balanced before assembly. Any required balance weights shall be
welded to the outside of the shroud or back plate; no weights are to be installed in the blade air
stream. All surfaces of the centrifugal fan shall be painted completely with an acid resistant,
polyester powder coating.
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B. The bearings shall be of the pillow block type with cast steel frame and shall be bolted to the
structural bearing supports. The fan shaft shall be fabricated of ground and polished cold drawn
steel with machined centers and key slots for both the fan wheel and the drive sheave. It shall be
given a rust inhibitive asphaltic coating after assembly. The V-belt drive shall be adjustable. The
variable pitch sheave shall be factory set at the appropriate position to provide the specified
capacity in the approximate midpoint of the adjustment range. All fans shall be provided with a belt
guard enclosing both sheaves and V-belts. The belt guard shall have a tachometer hole. All drives
shall be rated for no less than 150% of motor load.
C. The scroll and side sheets of the fan housing shall be fabricated of cold rolled steel of 14-gauge
minimum thickness. The scroll and side sheets shall be joined through continuous welding. Spot
welded or standing seam construction is not acceptable. The fan housing shall have a minimum of
8 attachment studs with flange locking nuts. Any bolts, self tapping screws or fasteners that
protrude into the housing interior are not acceptable. The fan base shall be fabricated of cold rolled
steel of 12-gauge minimum thickness. The bearing supports within the base shall be fabricated of
cold rolled steel angles having a minimum 3/16” thickness and they shall be welded to the sides of
the base. All seams in the individual components shall be continuous welded. The motor base
shall be fabricated of cold rolled steel of 12-gauge minimum thickness. Its position shall be
adjustable through the use of bolts that travel in slots in the sides of the fan base. A nonhardening, high elasticity caulking shall be applied during assembly between the mating surfaces
of the inlet cone and the fan housing and of the fan housing and the fan base.
2.3

Test requirements:
A. The assembled fan shall be test run before shipment with “total frequency” vibration measured at
each bearing in both the vertical and horizontal planes. Any fan having an average reading of over
3 mils deflection is not acceptable.
B. Balance report to be provided with installation and maintenance instructions.

2.4

Exhaust fan platform:
A. Furnish fan platform as required to match specified fan. The platform shall include vibration rail
base with suitable vibration isolation for weight load and distribution.

2.5

Fan accessories:

The exhaust fan shall include inlet tee with inlet flex connection, weather cover, and housing drain.

2.6

Overhead Motorized Hose Reel:
A. The hose reel shall utilize a direct-drive motor to raise and lower the flexible exhaust tubing.
B. The reel shall be constructed of a 14 gauge (minimum) steel drum, 16 gauge (minimum)
galvanized steel reinforced side plates, and an 11 gauge (minimum) galvanized steel frame.
C. The reel shall be supplied with a hose guide to keep the hose uniform over the drum as it retracts.
D. The reel drive system shall consist of a reversible gear motor.
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E. The motorized hose reel shall be completely factory wired with a single point power connection.

2.7

Flexible hose:
A. The hose shall be comprised entirely of high temperature silicone or advanced EPDM compound
and shall contain no fabric or wire supports. It shall be fabricated using a vacuum mandrel forming
process with a precision patterned spiral convolution that maintains uniform wall thickness
throughout the entire length. The hose shall be suitable for capturing exhaust from CNG powered
trucks.
B. The hose shall resist kinking and collapsing and shall return to its original shape after being
crushed or compressed.

2.8

Exhaust adapter:

A. The exhaust adapters shall be molded of high temperature silicone or advanced resin EPDM and
shall be a no-scratch fitting with a heat tolerance for CNG powered truck testing. The adapter shall
be suited for most exhaust pipe designs.

B. The adapter and guide ring are to match the hose diameter as indicated on plans and
specifications and shall be attached to the hose at the factory to maintain the integrity of the
assembly. Field assembly is not acceptable.
PART 3 - EXECUTION
3.01

EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for
installation tolerances, service-utility connections, and other conditions affecting installation and
performance of equipment. Do not proceed with installation until unsatisfactory conditions have
been corrected.
3.02

PREPARATION

A. Provide surface/substrate preparation as required by the manufacturer's printed installation
instructions. Do not proceed with installation is in proper condition to receive vehicle exhaust
system installation.
3.03

INSTALLATION

A. Install vehicle exhaust system in accord with manufacturer’s written instructions, original design
and referenced standards.
3.04

ADJUSTING

A. Adjust vehicle exhaust system for proper operation. Replace any parts that prevent the system
from operating properly.
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CLEANING

A. Remove all debris caused by installation of the vehicle exhaust system. Clean all exposed
surfaces to as fabricated condition and appearance.
3.06

PROTECTION

A. Provide protection of the completed installation until completion of the project. Repair any
damage at no additional cost to Owner.
3.07

TRAINING

A. Provide training to Owner’s personnel in the daily use and maintenance of the vehicle exhaust
removal system that has been installed and specified herein. The Owner shall be notified at least
7 days prior to the date scheduled for the training course. Training shall be for all personnel
involved with the operation of the exhaust removal system to include all shifts required to man the
particular facility. The Training session shall be performed in person by a recognized
representative of the manufacturer of the exhaust removal system, in addition a training video
shall be provided to the Owner.
1. Provide training to all shifts during their normal shift period.

3.08

WARRANTY

A. Provide a written warranty for a period of five (5) years from date of shipment for all components.
END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes ceiling- and wall-mounted diffusers, registers, and grilles.

B.

Related Sections include the following:

1.

1.3

Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volumecontrol dampers not integral to diffusers, registers, and grilles.

SUBMITTALS
A.

Product Data: For each product indicated, include the following:
1.
2.

Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static-pressure drop, and noise ratings.
Diffuser, Register, and Grille Schedule: Indicate Drawing designation, room location,
quantity, model number, size, and accessories furnished.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1.

2.2

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

GRILLES AND REGISTERS
A.

Fixed Face Grille or Register:
1.

Available Manufacturers:
a.

Anemostat; a Mestek Company.
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b.
c.
d.
e.
f.
g.
h.
2.
3.
4.
5.
6.
7.
8.
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Carnes.
Hart & Cooley, Inc.; Hart & Cooley Div.
Krueger.
Nailor Industries of Texas Inc.
Price Industries.
Titus.
Tuttle & Bailey.

Material: SEE SCHEDULE
Finish: SEE SCHEDULE
Face Arrangement: SEE SCHEDULE
Frame: SEE SCHEDULE
Mounting Frame: SEE SCHEDULE
Mounting: SEE SCHEDULE
Damper Type: SEE SCHEDULE

CEILING DIFFUSER OUTLETS
A.

Rectangular and Square Ceiling Diffusers:
1.

Available Manufacturers:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

2.
3.
4.
5.
6.
7.
8.
9.
B.

A-J Manufacturing Co., Inc.
Anemostat; a Mestek Company.
Carnes.
Hart & Cooley, Inc.; Hart & Cooley Div.
Krueger.
METALAIRE, Inc.; Metal Industries Inc.
Nailor Industries of Texas Inc.
Price Industries.
Titus.
Tuttle & Bailey.

Material: SEE SCHEDULE
Finish: SEE SCHEDULE
Face Size: SEE SCHEDULE
Face Style: SEE SCHEDULE
Mounting: SEE SCHEDULE
Pattern: SEE SCHEDULE
Dampers: SEE SCHEDULE
Accessories:
SEE SCHEDULE

Perforated Diffuser:
1.

Available Manufacturers:
a.
b.
c.
d.
e.

Anemostat; a Mestek Company.
Carnes.
Hart & Cooley, Inc.; Hart & Cooley Div.
Krueger.
METALAIRE, Inc.; Metal Industries Inc.
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f.
g.
h.
i.
2.
3.
4.
5.
6.
7.
8.
9.
10.
C.

Nailor Industries of Texas Inc.
Price Industries.
Titus.
Tuttle & Bailey.

Material: SEE SCHEDULE
Finish: SEE SCHEDULE
Face Size: SEE SCHEDULE
Duct Inlet: SEE SCHEDULE
Face Style: SEE SCHEDULE
Pattern Controller: SEE SCHEDULE
Mounting: SEE SCHEDULE
Dampers: SEE SCHEDULE
Accessories:
SEE SCHEDULE

Louver Face Diffuser:
1.

Available Manufacturers:
a.
b.
c.
d.
e.
f.
g.

2.
3.
4.
5.
6.
7.
8.

2.4
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Anemostat; a Mestek Company.
Carnes.
METALAIRE, Inc.; Metal Industries Inc.
Nailor Industries of Texas Inc.
Price Industries.
Titus.
Tuttle & Bailey.

Material: SEE SCHEDULE
Finish: SEE SCHEDULE
Face Size: SEE SCHEDULE
Mounting: SEE SCHEDULE
Pattern: SEE SCHEDULE
Dampers: SEE SCHEDULE
Accessories:
SEE SCHEDULE

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

EXAMINATION
A.

Examine areas where diffusers, registers, and grilles are to be installed for compliance with
requirements for installation tolerances and other conditions affecting performance of
equipment.

B.

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

3.3

ADJUSTING
A.

After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed,
before starting air balancing.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.
Listed double-wall vents.

B.

Related Sections include the following:
1.

1.3

Division 23 Section "Overhead Vehicle Exhaust Ventilation" for induced-draft and
mechanical fans.

SUBMITTALS
A.

Product Data: For the following:
1.
Type L vents.

B.

Shop Drawings: For vents, breechings, chimneys, and stacks.
sections, details, and attachments to other work.
1.

Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, methods of field assembly, components, hangers and seismic restraints, and
location and size of each field connection.

C.

Welding certificates.

D.

Warranty: Special warranty specified in this Section.

1.4

Include plans, elevations,

QUALITY ASSURANCE
A.

Source Limitations:
manufacturer.

Obtain listed system components through one source from a single

B.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code--Steel," for hangers and supports and AWS D9.1/D9.1M, "Sheet Metal Welding Code," for
shop and field welding of joints and seams in vents, breechings, and stacks.

C.

Certified Sizing Calculations: Manufacturer shall certify venting system sizing calculations.
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COORDINATION
A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

B.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

1.6

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of venting system that fail in materials or workmanship within specified
warranty period. Failures include, but are not limited to, structural failures caused by expansion
and contraction.
1.

Warranty Period: 15 years from date of Owner Acceptance.

PART 2 - PRODUCTS

2.1

LISTED TYPE L VENTS
A.

Manufacturers:
following:
1.
2.
3.
4.
5.
6.
7.
8.

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

American Metal Products; MASCO Corporation.
Heat-Fab, Inc.
Metal-Fab, Inc.
Schebler Co. (The).
Selkirk Inc.; Selkirk Metalbestos and Air Mate.
Simpson Dura-Vent Co., Inc.; Subsidiary of Simpson Manufacturing Co.
Tru-Flex Metal Hose Corp.
Van-Packer Company, Inc.

B.

Description: Double-wall metal vents tested and listed according to UL 641 and rated for 570
deg F continuously or 1700 deg F for 10 minutes; with neutral or negative flue pressure
complying with NFPA 211.

C.

Construction: Inner shell and outer jacket separated by at least a 1-inch airspace filled with
high-temperature, ceramic-fiber or mineral-wool insulation.

D.

Inner Shell: ASTM A 666, Type 316 stainless steel.

E.

Outer Jacket: Stainless steel.

F.

Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners;
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fabricated from similar materials and designs as vent-pipe straight sections; all listed for same
assembly.
1.
Termination: Round chimney top designed to exclude 98 percent of rainfall.

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine areas and conditions for compliance with requirements for installation tolerances and
other conditions affecting performance of work.
1.

3.2

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATION
A.

3.3

Listed Type L Vent.

INSTALLATION OF LISTED VENTS AND CHIMNEYS
A.

Locate to comply with minimum clearances from combustibles and minimum termination heights
according to product listing or NFPA 211, whichever is most stringent.

B.

Seal between sections of positive-pressure vents and grease exhaust ducts according to
manufacturer's written installation instructions, using sealants recommended by manufacturer.

C.

Support vents at intervals recommended by manufacturer to support weight of vents and all
accessories, without exceeding appliance loading.

D.

Slope breechings down in direction of appliance, with condensate drain connection at lowest
point piped to nearest drain.

E.

Lap joints in direction of flow.

F.

Connect base section to foundation using anchor lugs of size and number recommended by
manufacturer.

G.

Join sections with acid-resistant joint cement to provide continuous joint and smooth interior
finish.

H.

Erect stacks plumb to finished tolerance of no more than 1 inch (25 mm) out of plumb from top
to bottom.
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CLEANING
A.

After completing system installation, including outlet fittings and devices, inspect exposed finish.
Remove burrs, dirt, and construction debris and repair damaged finishes.

B.

Clean breechings internally, during and after installation, to remove dust and debris. Clean
external surfaces to remove welding slag and mill film. Grind welds smooth and apply touchup
finish to match factory or shop finish.

C.

Provide temporary closures at ends of breechings, chimneys, and stacks that are not completed
or connected to equipment.

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes indirect-fired H&V units with the following accessories:
1.

1.3

Gas furnace.

SUBMITTALS
A.

Product Data: Include rated capacities, furnished specialties, and accessories.

B.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, and methods of field assembly, components, and location and size of each
field connection. Prepare the following by or under the supervision of a qualified professional
engineer:
1.
2.
3.

4.
C.

Design Calculations: Calculate requirements for selecting vibration isolators] and for
designing vibration isolation bases.
Mounting Details: For securing and flashing roof curb to roof structure. Indicate
coordinating requirements with roof membrane system.
Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include auxiliary motor slides and rails, and
base weights.
Wiring Diagrams: Power, signal, and control wiring.

Coordination Drawings: Roof-mounted units and roof-curb mounting details drawn to scale, on
which the following items are shown and coordinated with each other, based on input from
installers of the items involved:
1.
2.

Size and location of rooftop unit mounting rails and anchor points and methods for
anchoring units to curb.
Required roof penetrations for ducts, pipes, and electrical raceways, including size and
location of each penetration.

D.

Startup service reports.

E.

Operation and Maintenance Data: For indirect-fired H&V units to include in emergency,
operation, and maintenance manuals.
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Warranty: Special warranty specified in this Section.

QUALITY ASSURANCE
A.

Product Options: Drawings indicate size, profiles, and dimensional requirements of indirectfired H&V units and are based on the specific system indicated. Refer to Division 01 Section
"Product Requirements."

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Comply with NFPA 70.

1.5

COORDINATION
A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

B.

Coordinate size, location, installation, and structural capacity of roof curbs, equipment supports,
and roof penetrations. These items are specified in Division 07 Section "Roof Accessories."

C.

Coordinate size, location and installation of unit manufacturer's roof curbs and equipment
supports with roof Installer.

1.6

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to replace
components listed below of indirect-fired H&V units that fail in materials or workmanship within
specified warranty period.
1.

1.7

Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than 10
years from date of Owner Acceptance.

EXTRA MATERIALS
A.

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents. Note: Do not
store within H & V unit. Turn over to owner’s representative and obtain a written receipt.
1.
2.

Filters: Two set(s) for each unit.
Fan Belts: Two set(s) for each unit.
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PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

2.2

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
Cambridge Engineering, Inc.
2.
Captive-Air Systems, Inc.
3.
Des Champs Laboratories Incorporated; a unit of Entrodyne Corporation.
4.
Engineered Air.
5.
Greenheck.
6.
Hastings Industries; Division of Eric, Inc.
7.
Jackson & Church; Div. of Donlee Technologies Inc.
8.
Modine Mfg. Co.; Commercial HVAC&R Division.
9.
Reznor-Thomas & Betts Corporation; Mechanical Products Division.
10. Sterling Gas; Mestek, Inc.
11. Trane Company (The); Unitary Products Group.

PACKAGED UNITS
A.

2.3

Factory-assembled, prewired, self-contained unit consisting of cabinet, supply fan, controls,
filters, and indirect-fired gas furnace to be installed outside the building.

CABINET
A.

Cabinet: Double-wall steel panels, formed to ensure rigidity and supported by galvanized-steel
channels or structural channel supports with lifting lugs. Cabinet shall be fully weatherized for
outside installation.

B.

Access Panels: Piano hinged with cam-lock fasteners for furnace and fan motor assemblies on
both sides of unit.

C.

Internal Insulation: Fibrous-glass duct lining, comply with ASTM C 1071, Type II, applied on
complete unit.
1.
2.
3.

Thickness: 2 inches.
Insulation Adhesive: Comply with ASTM C 916, Type I.
Mechanical Fasteners: Galvanized steel suitable for adhesive attachment, mechanical
attachment, or welding attachment to casing without damaging liner when applied as
recommended by manufacturer and without causing air leakage.

D.

Finish: Heat-resistant, powder coated baked enamel.

E.

Discharge: Horizontal.

F.

Roof Curb: Full-perimeter curb of sheet metal, minimum 16 inches high, with wood nailer,
neoprene sealing strip, and welded Z-bar flashing.
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SUPPLY-AIR FAN
A.

Fan Type: Centrifugal, rated according to AMCA 210; statically and dynamically balanced,
galvanized steel; mounted on solid-steel shaft with heavy-duty, self-aligning, permanently
lubricated ball bearings.

B.

Motor: Open dripproof, single-speed motor.

C.

Drive: V-belt drive with matching fan pulley and adjustable motor sheaves and belt assembly.

D.

Mounting: Fan wheel, motor, and drives shall be mounted in fan casing with spring isolators.

2.5

OUTDOOR-AIR INTAKE
A.

2.6

Outdoor-Air Hood: Aluminum with rain baffles, bird screen, sized to supply maximum 100
percent outdoor air.

AIR FILTERS
A.

Comply with NFPA 90A.

B.

Cleanable Filters: 2-inch- thick, cleanable metal mesh.

2.7

DAMPERS
A.

Outdoor-Air Damper: Galvanized-steel, opposed-blade dampers with vinyl blade seals and
stainless-steel jamb seals, having a maximum leakage of 10 cfm/sq. ft.of damper area, at
differential pressure of 2-inch wg.

B.

Damper Operator: Direct coupled, electronic with spring return or fully modulating as required
by the control sequence.

2.8

INDIRECT-FIRED GAS FURNACE
A.

Description: Factory assembled, piped, and wired; and complying with ANSI Z21.47, "GasFired Central Furnaces," and NFPA 54, "National Fuel Gas Code."
1.
2.

AGA Approval: Designed and certified by and bearing label of AGA.
Burners: Stainless steel.
a.
b.
c.
d.

B.

Gas Control Valve: Modulating.
Fuel: Natural gas.
Minimum Thermal Efficiency: 80 percent.
Ignition: Electronically controlled electric spark with flame sensor.

Venting: Gravity vented.
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C.

Power Vent: Integral, motorized centrifugal fan interlocked with gas valve.

D.

Combustion-Air Intake: Separate combustion-air intake and vent terminal assembly.

E.

Inside Unit External Housing: Steel cabinet with integral support inserts and removable bottom
arranged to serve as drain pan.

F.

Outside Unit External Housing: Weatherproof steel cabinet with integral support inserts and
removable bottom arranged to serve as drain pan.
1.

External Casing and Cabinet Finish:
surface in color to match fan section.

Powder coating over corrosion-resistant-treated

G.

Internal Casing: Aluminized steel, arranged to contain airflow, with duct flanges at inlet and
outlet.

H.

Heat Exchanger: Stainless steel.

I.

Heat-Exchanger Drain Pan: Stainless steel.

J.

Safety Controls:
1.
2.
3.
4.

5.
6.
7.
8.
9.

Vent Flow Verification: Differential pressure switch to verify open vent and Flame rollout
switch.
Control Transformer: 24-V ac.
High Limit: Thermal switch or fuse to stop burner.
Gas Train: Regulated, redundant, 24-V ac gas valve assembly containing pilot solenoid
valve, electronic-modulating temperature control valve, pilot filter, pressure regulator, pilot
shutoff, and manual shutoff all in one body.
Purge-period timer shall automatically delay burner ignition and bypass low-limit control.
Gas Manifold: Safety switches and controls to comply with ANSI standards and Owner’s
insurance carrier..
Airflow Proving Switch: Differential pressure switch senses correct airflow before
energizing pilot.
Automatic-Reset, High-Limit Control Device: Stops burner and closes main gas valve if
high-limit temperature is exceeded.
Safety Lockout Switch: Locks out ignition sequence if burner fails to light after three tries.
Controls are reset manually by turning the unit off and on.

K.

Factory-wired, fuse-protected control transformer, connection for power supply and field-wired
unit to remote control panel.

L.

Control Panel: Surface-mounted remote panel, with engraved plastic cover, and the following
lights and switches:
1.
2.
3.
4.
5.
6.

On-off-auto fan switch.
Supply-fan operation indicating light.
Heating operation indicating light.
Thermostat.
Damper position potentiometer.
Dirty-filter indicating light operated by unit-mounted differential pressure switch.
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Safety-lockout indicating light.

M.

Refer to Division 23 Section "Instrumentation and Control for HVAC" for control equipment and
sequence of operation.

N.

Control Devices:
1.
2.
3.
4.

5.

Remote Thermostat: Adjustable room thermostat with temperature readout.
Remote Setback Thermostat: Adjustable room thermostat without temperature readout.
Fire-Protection Thermostats: Fixed or adjustable settings to operate at not less than 75
deg F above normal maximum operating temperature.
Timers: Solid-state, programmable time control with 4 separate programs; 24-hour
battery carryover; individual on-off-auto switches for each program; 365-day calendar
with 20 programmable holidays; choice of fail-safe operation for each program; and
system fault alarm.
Ionization-Type Smoke Detectors: 24-V dc, nominal; self-restoring; plug-in arrangement;
integral visual-indicating light; sensitivity that can be tested and adjusted in place after
installation; integral addressable module; remote controllability; responsive to both visible
and invisible products of combustion; self-compensating for changes in environmental
conditions. Upon activation, smoke detector shall shut down unit and send alarm to fire
alarm panel.

O.

Fan Control: Interlock fan to start with emergency exhaust fan(s). See Division 23 Section
HVAC Power Ventilators and Sequence of Operation for HVAC Controls" for exhaust fan
controls.

P.

Fan Control: Timer starts and stops indirect-fired H&V unit.
1.
2.

Fan-Discharge Thermostat: Stops fan on burner failure when outdoor-air temperature is
less than 40 deg F.
Smoke detectors, located in supply air, shall stop fans when the presence of smoke is
detected.

Q.

Outdoor-Air Damper Control, 100 Percent Outdoor-Air Units: Outdoor-air damper shall open
when supply fan starts, and close when fan stops.

R.

Temperature Control: Operates gas valve to maintain supply-air temperature.
1.
2.

3.
4.

Operates gas valve to maintain discharge-air temperature with factory-mounted sensor in
blower outlet.
Operates gas valve to maintain space temperature with wall-mounting, field-wired
sensor with temperature adjustment, and unit-mounted control adjustment and
adjustment on remote-control panel.
Timer shall select remote setback thermostat to maintain space temperature at 65 deg F
deg F.
Furnace Control: 20 to 100 percent modulation of the firing rate. 10 to 100 percent with
dual furnace units.
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MOTORS
A.

2.10

Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC
Equipment."

CAPACITIES AND CHARACTERISTICS: See equipment schedule.

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting installation of indirect-fired
H&V units.

B.

Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of
connections before equipment installation.

C.

Examine roof curbs and equipment supports for suitable conditions where rooftop replacementair units will be installed.

D.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

INSTALLATION
A.

Install gas-fired units according to NFPA 54, "National Fuel Gas Code."

B.

Install oil-fired duct heaters and associated fuel and vent piping according to NFPA 31 and
applicable local codes and regulations.

C.

Install roof curb on roof structure, according to Architectural drawings, and coordinate roof
penetrations and flashing with roof construction.

D.

Install controls and equipment shipped by manufacturer for field installation with indirect-fired
H&V units.

3.3

CONNECTIONS
A.

Piping Connections: Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to machine to allow service and maintenance.
1.

Gas Piping: Comply with requirements in Division 23 Section " Facility Natural-Gas
Piping. Connect gas piping with shutoff valve and union and with sufficient clearance for
burner removal and service. Provide AGA-approved flexible connectors.
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B.

Duct Connections: Duct installation requirements are specified in Division 23 Section "Metal
Ducts." Drawings indicate the general arrangement of ducts. Connect supply[ and return] ducts
to indirect-fired H&V units with flexible duct connectors. Flexible duct connectors are specified
in Division 23 Section "Air Duct Accessories."

C.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

D.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.4

STARTUP SERVICE
A.

Engage a factory-authorized service representative to perform startup service.

B.

Complete installation and startup checks according to manufacturer's written instructions and
perform the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Inspect for visible damage to furnace combustion chamber.
Inspect casing insulation for integrity, moisture content, and adhesion.
Verify that clearances have been provided for servicing.
Verify that controls are connected and operable.
Verify that filters are installed.
Purge gas line.
Inspect and adjust vibration isolators.
Verify bearing lubrication.
Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
Adjust fan belts to proper alignment and tension.
Start unit according to manufacturer's written instructions.
Complete startup sheets and attach copy with Contractor's startup report.
Inspect and record performance of interlocks and protective devices; verify sequences.
Operate unit for run-in period recommended by manufacturer.
Perform the following operations for both minimum and maximum firing and adjust burner
for peak efficiency:
a.

Gas Burner:
1)
2)
3)
4)

Measure gas pressure at manifold.
Measure combustion-air temperature at inlet to combustion chamber.
Measure supply-air temperature and volume when burner is at maximum
firing rate and when burner is off. Calculate useful heat to supply air.
firing rate and when burner is off. Calculate useful heat to supply air.

16.
17.
18.

Calibrate thermostats.
Adjust and inspect high-temperature limits.
Inspect dampers, if any, for proper stroke and interlock with return-air dampers.

19.

Inspect controls for correct sequencing of heating, dampers, and normal and emergency
shutdown.
Measure and record airflow. Plot fan volumes on fan curve.

20.
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High-limit heat.
Alarms.

After startup and performance testing, change filters, verify bearing lubrication, and adjust
belt tension.

C.

Remove and replace malfunctioning components that do not pass tests and inspections and
retest as specified above.

D.

Prepare written report of the results of startup services.

3.5

ADJUSTING
A.

Adjust initial temperature set points.

B.

Set field-adjustable switches and circuit-breaker trip ranges as indicated.

C.

Occupancy Adjustments: When requested within 12 months of date of Owner Acceptance,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
two visits to Project during other-than-normal occupancy hours for this purpose.

3.6

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain indirect-fired H&V units.
Refer to Division 01 Section
"Demonstration and Training."

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

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

SUMMARY
A.

This Section includes the following rooftop air conditioners:
1.

1.3

Cooling and heating units 10 tons and smaller.

DEFINITIONS
A.

1.4

DDC: Direct-digital controls.

SUBMITTALS
A.

Product Data: Include manufacturer's technical data for each model indicated, including rated
capacities, dimensions, required clearances, characteristics, furnished specialties, and
accessories.

B.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.
1.
Wiring Diagrams: Power, signal, and control wiring.

C.

Field quality-control test reports.

D.

Operation and Maintenance Data: For rooftop air conditioners to include in emergency,
operation, and maintenance manuals.

E.

Warranties: Special warranties specified in this Section.

1.5

QUALITY ASSURANCE
A.

Product Options: Drawings indicate size, profiles, and dimensional requirements of rooftop air
conditioners and are based on the specific system indicated. Refer to Division 1 Section
"Product Requirements."

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Code for
Mechanical Refrigeration."
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D.

Energy-Efficiency Ratio: Equal to or greater than prescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Rise Residential Buildings."

E.

Coefficient of Performance: Equal to or greater than prescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Rise Residential Buildings."

F.

Comply with NFPA 54 for gas-fired furnace section.

G.

ARI Certification: Units shall be ARI certified and listed.

H.

ARI Compliance for Units with Capacities Less Than 135,000 Btuh: Rate rooftop air-conditioner
capacity according to ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump
Equipment."
1.

I.

ARI Compliance for Units with Capacities 135,000 Btuh and More: Rate rooftop air-conditioner
capacity according to ARI 340/360, "Commercial and Industrial Unitary Air-Conditioning and
Heat Pump Equipment."
1.

1.6

Sound Power Level Ratings: Comply with ARI 270, "Sound Rating of Outdoor Unitary
Equipment."

Sound Power Level Ratings: Comply with ARI 270, "Sound Rating of Outdoor Unitary
Equipment."

COORDINATION
A.

1.7

Coordinate size, location, and installation of rooftop air-conditioner manufacturer's roof curbs
and equipment supports with roof installer.

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to replace
components of rooftop air conditioners that fail in materials or workmanship within specified
warranty period.
1.
2.
3.
4.
5.
6.
7.

Warranty Period for Compressors: Manufacturer's standard, but not less than five years
from date of Owner Acceptance.
Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than 10
years from date of Owner Acceptance.
Warranty Period for Control Boards: Manufacturer's standard, but not less than 5 years
from date of Owner Acceptance.
Warranty Period for Variable-Speed Fan Motors: Manufacturer's standard, but not less
than three years from date of Owner Acceptance.
Warranty Period for Electronic Thermostats: Manufacturer's standard, but not less than
three years from date of Owner Acceptance.
Warranty Period for 10-ton and larger units: Manufacturer's standard, but not less than
five years to include parts, labor , and refrigerant from date of Owner Acceptance
Warranty Period for condensate drain pans: 5 years from date of Owner Acceptance.

PART 2 - PRODUCTS
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ROOFTOP AIR CONDITIONERS 10 TONS AND SMALLER
A.

Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work are limited to the following:
1.
2.
3.
4.

Carrier
York
Lennox
Trane

B.

Description: Factory assembled and tested; designed for exterior installation; consisting of
compressor, indoor and outside refrigerant coils, indoor fan and outside coil fan, refrigeration
and temperature controls, filters, and dampers.

C.

Casing: Galvanized-steel construction with enamel paint finish, removable panels or access
doors with neoprene gaskets for inspection and access to internal parts, minimum 1/2-inchthick thermal insulation, knockouts for electrical and piping connections, exterior condensate
drain connection, and lifting lugs. All exposed vertical panels and top covers in the indoor
section shall be insulated with fire-resistant, permanent, odorless, glass fiber material. The
base of the downflow unit shall be insulated with a foil-faced, closed cell material.

D.

Indoor Fan: Forward curved, centrifugal, directly driven by multispeed motor.

E.

Outside Coil Fan: Propeller type, directly driven by motor.

F.

Refrigerant Coils: Aluminum-plate fin and seamless copper tube in steel casing with equalizingtype vertical distributor. Unit shall have a factory installed internal condensate drain connection,
and sloped epoxy coated drain pan.

G.

Compressor: Scroll compressor with integral vibration isolators, internal overcurrent and
overtemperature protection, internal pressure relief.

H.

Refrigeration System:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Compressor.
Outside coil and fan.
Indoor coil and fan.
Four-way reversing valve and suction line accumulator.
Expansion valve with replaceable thermostatic element.
Refrigerant dryer.
High-pressure switch.
Low-pressure switch.
Thermostat for coil freeze-up protection during low-ambient temperature operation or
loss of air.
Low-ambient switch.
Brass service valves installed in discharge and liquid lines.
Charge of refrigerant. Refrigerants shall be:
a.
R134a
b.
R410a

I.

Filters: 2-inch-thick, MERV 8, pleated, throwaway filters in filter rack.

J.

Heat Exchanger: Stainless-steel construction for natural-gas-fired burners with the following
controls:

796

PROJECT NO. 15.021.001

1.
2.
3.
4.

Section 23 74 13
ROOFTOP AIR CONDITIONERS
Page 4 of 7

Redundant single or dual gas valve with manual shutoff.
Electronic ignition.
Electronic flame sensor.
Induced-draft blower.

K.

Outside-Air Damper: Linked damper blades, for 0 to 25 percent outside air, with fully
modulating, spring-return damper motor and hood.

L.

Economizer (When required by IEEC): Return- and outside-air dampers with neoprene seals,
outside-air filter, and hood.
1.
2.
3.

Damper Motor: Fully modulating spring return with adjustable minimum position.
Control: Electronic-control system uses outside-air dry bulb to adjust mixing dampers.
Relief: Power relief fan with bird screen and hood.

M.

Power Connection: Provide for single connection of power to unit with unit-mounted disconnect
switch accessible from outside unit and control-circuit transformer with built-in circuit breaker.

N.

Unit Controls: Solid-state control board and components contain at least the following features:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

O.

Electromechanical Thermostat: Staged heating and cooling on subbase with manual system
switch (on-heat-auto-cool) and fan switch (auto-on):
1.
2.
3.
4.
5.
6.
7.
8.

P.

Touch sensitive keyboard.
Automatic or manual switching.
Deg F readout.
LED indicators.
Status indicator.
Battery backup.
Subbase with manual system switch (on-heat-auto-cool) and fan switch (auto-on).
Product Code: Focus Pro 6000

Accessories:
1.
2.
3.

Q.

Indoor fan on/off delay.
Default control to ensure proper operation after power interruption.
Service relay output.
Unit diagnostics and diagnostic code storage.
Field-adjustable control parameters.
Dehumidification control with humidistat.
Gas valve delay between first- and second-stage firing.
Minimum run time.
Night setback mode.
Smoke alarm with smoke detector installed in return air.
Low-refrigerant pressure control.

Condensate drain trap.
Dirty-filter switch.
Hail guards of steel, painted to match casing.

Roof Curb: Steel with corrosion-protection coating, gasketing, and factory-installed wood nailer;
complying with NRCA standards; provide 14 inch clearance from roof to bottom of unit. Curb
shall be insulated.
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MOTORS
A.

General requirements for motors are specified in Division 15 Section "Motors."

B.

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.

C.

Controllers, electrical devices, and wiring are specified in Division 16 Sections.

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Install units level and plumb, maintaining manufacturer's recommended clearances.

B.

Curb Support: Install roof curb on roof structure, level and secure, according to ARI
Guideline B. Install and secure rooftop air conditioners on curbs and coordinate roof
penetrations and flashing with roof construction. Secure units to curb support with anchor bolts.

C.

Isolation Curb Support: Install units on isolation curbs according to ARI Guideline B.

3.2

CONNECTIONS
A.

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B.

Install piping adjacent to machine to allow service and maintenance.
1.

C.

Gas Piping: Comply with applicable requirements in Division 23 Section "Facility Natural
Gas Piping." Connect gas piping to burner, full size of gas train inlet, and connect with
union and shutoff valve with sufficient clearance for burner removal and service.

Duct installation requirements are specified in other Division 15 Sections. Drawings indicate
the general arrangement of ducts. The following are specific connection requirements:
1.
2.
3.
4.

Install ducts to termination in roof curb.
Remove roof decking only as required for passage of ducts. Do not cut out decking
under entire roof curb.
Connect supply ducts to rooftop unit with flexible duct connectors specified in Division 23
Section "Duct Accessories."
Terminate return-air duct through roof structure and insulate space between roof and
bottom of unit with 2-inch- thick, acoustic duct liner.

D.

Electrical System Connections: Comply with applicable requirements in Division 16 Sections
for power wiring, switches, and motor controls.

E.

Ground equipment according to Division 16 Section "Grounding and Bonding."

F.

Tighten electrical connectors and terminals according to manufacturer's published torquetightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A and UL 486B.

798

PROJECT NO. 15.021.001

3.3

Section 23 74 13
ROOFTOP AIR CONDITIONERS
Page 6 of 7

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
field-assembled components and equipment installation, including connections. Report results
in writing.

B.

Perform the following field quality-control tests and inspections and prepare test reports:
1.
2.
3.
4.

C.

3.4

After installing rooftop air conditioners and after electrical circuitry has been energized,
test units for compliance with requirements.
Inspect for and remove shipping bolts, blocks, and tie-down straps.
Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

Remove malfunctioning units, replace with new units, and retest as specified above.

STARTUP SERVICE
A.

Complete installation and startup checks according to manufacturer's written instructions and
do the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

Inspect for visible damage to unit casing.
Inspect for visible damage to furnace combustion chamber.
Inspect for visible damage to compressor, air-cooled outside coil, and fans.
Inspect internal insulation.
Verify that labels are clearly visible.
Verify that clearances have been provided for servicing.
Verify that controls are connected and operable.
Verify that filters are installed.
Clean outside coil and inspect for construction debris.
Clean furnace flue and inspect for construction debris.
Connect and purge gas line.
Adjust vibration isolators.
Inspect operation of barometric dampers.
Lubricate bearings on fan.
Inspect fan-wheel rotation for movement in correct direction without vibration and binding.
Adjust fan belts to proper alignment and tension.
Start unit according to manufacturer's written instructions.
Inspect and record performance of interlocks and protective devices; verify sequences.
Operate unit for an initial period as recommended or required by manufacturer.
Perform the following operations for both minimum and maximum firing and adjust burner
for peak efficiency. Adjust pilot to stable flame.
a.
Measure gas pressure on manifold.
b.
Measure combustion-air temperature at inlet to combustion chamber.
c.
Measure flue-gas temperature at furnace discharge.
Calibrate thermostats.
Adjust and inspect high-temperature limits.
Inspect outside-air dampers for proper stroke and interlock with return-air dampers.
Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and
normal and emergency shutdown.
Simulate maximum cooling demand and inspect the following:
a.
Compressor refrigerant suction and hot-gas pressures.
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b.
Short circuiting of air through outside coil or from outside coil to outside-air intake.
After startup and performance testing, change filters, vacuum heat exchanger and
cooling and outside coils, lubricate bearings, adjust belt tension, and inspect operation of
power vents.

ADJUSTING
A.

Adjust initial temperature set points.

B.

Set field-adjustable switches and circuit-breaker trip ranges as indicated.

C.

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
two visits (one for winter season and one for summer season) to site outside normal occupancy
hours for this purpose, without additional cost.

3.6

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain rooftop air conditioners.
Refer to Division 1 Section
"Demonstration and Training."

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

1.3

This Section includes split-system air-conditioning and heat pump units consisting of separate
evaporator-fan and compressor-condenser components. Units are designed for exposed or
concealed mounting, and may be connected to ducts.

SUBMITTALS
A.

Product Data: Include rated capacities, furnished specialties, and accessories for each type of
product indicated. Include performance data in terms of capacities, outlet velocities, static
pressures, sound power characteristics, motor requirements, and electrical characteristics.

B.

Shop Drawings: Diagram power, signal, and control wiring.

C.

Samples for Initial Selection: For units with factory-applied color finishes.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data: For split-system air-conditioning units to include in
emergency, operation, and maintenance manuals.

F.

Warranty: Special warranty specified in this Section.

1.4

QUALITY ASSURANCE
A.

Product Options: Drawings indicate size, profiles, and dimensional requirements of split-system
units and are based on the specific system indicated. Refer to Division 01 Section "Product
Requirements."

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Energy-Efficiency Ratio: Equal to or greater than prescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Rise Residential Buildings."
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D.

Coefficient of Performance: Equal to or greater than prescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Rise Residential Buildings."

E.

Units shall be designed to operate with HCFC-free refrigerants.

1.5

COORDINATION
A.

Coordinate size and location of concrete bases for units. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place
Concrete."

B.

Coordinate size, location, and connection details with roof curbs, equipment supports, and roof
penetrations specified in Division 07 Section "Roof Accessories."

1.6

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of split-system air-conditioning units that fail in materials or workmanship
within specified warranty period.
1.

1.7

Warranty Period: Five years from date of Substantial Completion.

EXTRA MATERIALS
A.

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1.
2.

Filters: One set of filters for each unit.
Fan Belts: One set of belts for each belt drive unit.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Manufacturers:
following:
1.
2.
3.
4.
5.
6.
7.

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

Carrier Air Conditioning; Div. of Carrier Corporation.
Friedrich Air Conditioning Company.
Lennox Industries Inc.
Mitsubishi Electronics America, Inc.; HVAC Division.
Mitsubishi Heavy Industries America, Inc.; Air-Conditioning & Refrigeration Division, Inc.
Sanyo Fisher (U.S.A.) Corp.
Daikin.
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CONCEALED EVAPORATOR-FAN COMPONENTS
A.

Chassis: Galvanized steel with flanged edges, removable panels for servicing, and insulation
on back of panel.
1.
2.

Insulation: Faced, glass-fiber duct liner.
Drain Pans: Stainless steel condensate pan or Epoxy coated galvanized steel
condensate pan, with connection for drain; insulated.

B.

Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with
ARI 210/240, and with thermal-expansion valve.

C.

Electric Coil: Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic
support bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset
thermal cutout; airflow proving device; and one-time fuses in terminal box for overcurrent
protection.

D.

Fan: Forward-curved, double-width wheel of galvanized steel; directly connected to motor.

E.

Fan Motors: Comply with requirements in Division 23 Section "Common Motor Requirements
for HVAC Equipment."
1.

Special Motor Features: Multitapped, multispeed with internal thermal protection and
permanent lubrication.

F.

Disposable Filters: 1 inch thick, in fiberboard frames.

G.

Wiring Terminations: Connect motor to chassis wiring with plug connection.

2.3

WALL-MOUNTING, EVAPORATOR-FAN COMPONENTS
A.

Cabinet: Enameled steel with removable panels on front and ends in color selected by
Architect, and stainless steel condensate pan or epoxy coated galvanized steel condensate
drain pan with drain connection.

B.

Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with
ARI 210/240, and with thermal-expansion valve.

C.

Electric Coil: Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic
support bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset
thermal cutout; airflow proving device; and one-time fuses in terminal box for overcurrent
protection.

D.

Fan: Direct drive, centrifugal fan.

E.

Fan Motors: Comply with requirements in Division 23 Section "Common Motor Requirements
for HVAC Equipment."
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Special Motor Features: Multitapped, multispeed with internal thermal protection and
permanent lubrication.

Filters: Permanent, cleanable.

AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS
A.

Casing: Steel, finished with baked enamel in color selected by Architect, with removable panels
for access to controls, weep holes for water drainage, and mounting holes in base. Provide
brass service valves, fittings, and gage ports on exterior of casing.

B.

Compressor: Hermetically sealed with crankcase heater and mounted on vibration isolation.
Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor,
relay, and contactor.
1.
2.
3.

Compressor Type: Scroll.
Two-speed compressor motor with manual-reset high-pressure switch and automaticreset low-pressure switch.
Refrigerant Charge: R-410A.

C.

Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with
ARI 210/240, and with liquid subcooler.

D.

Heat Pump Components: Reversing valve and low-temperature air cut-off thermostat.

E.

Fan: Aluminum-propeller type, directly connected to motor.

F.

Motor: Permanently lubricated, with integral thermal-overload protection.

G.

Low Ambient Kit: Permits operation down to 45 deg F.

H.

Mounting Base: Polyethylene.

I.

Furnish with steel hail guards to protect condenser coil fins.

2.5

ACCESSORIES
A.

Control equipment and sequence of operation are specified in Division 23 Sections
"Instrumentation and Control for HVAC" and "Sequence of Operations for HVAC Controls."

B.

Thermostat: Low voltage with subbase to control compressor and evaporator fan.

C.

Thermostat: Wireless infrared functioning to remotely control compressor and evaporator fan,
with the following features:
1.
2.

Compressor time delay.
24-hour time control of system stop and start.
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Liquid-crystal display indicating temperature, set-point temperature, time setting,
operating mode, and fan speed.
Fan-speed selection, including auto setting.

D.

Automatic-reset timer to prevent rapid cycling of compressor.

E.

Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried,
pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.

F.

Additional Monitoring:
1.
2.
3.
4.
5.

Monitor constant and variable motor loads.
Monitor variable frequency drive operation.
Monitor economizer cycle.
Monitor cooling load.
Monitor air distribution static pressure and ventilation air volumes.

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Install units level and plumb.

B.

Install evaporator-fan components using manufacturer's standard mounting devices securely
fastened to building structure.

C.

Install ground-mounting, compressor-condenser components on 4-inch-thick, reinforced
concrete base; 4 inches larger on each side than unit. Concrete, reinforcement, and formwork
are specified in Division 03 Section "Cast-in-Place Concrete." Coordinate anchor installation
with concrete base.

D.

Install ground-mounting, compressor-condenser components on polyethylene mounting base.

E.

Install roof-mounting compressor-condenser components on equipment supports specified in
Division 07 Section "Roof Accessories." Anchor units to supports with removable, cadmiumplated fasteners.

F.

Install and connect precharged refrigerant tubing to component's quick-connect fittings. Install
tubing to allow access to unit.

3.2

CONNECTIONS
A.

Install piping adjacent to unit to allow service and maintenance.

B.

Duct Connections: Duct installation requirements are specified in Division 23 Section "Metal
Ducts." Drawings indicate the general arrangement of ducts. Connect supply and return ducts
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to split-system air-conditioning units with flexible duct connectors. Flexible duct connectors are
specified in Division 23 Section "Air Duct Accessories."
C.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

D.

Electrical Connections: Comply with requirements in Division 26 Sections for power wiring,
switches, and motor controls.

3.3

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service:
Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.

B.

Perform the following field tests and inspections and prepare test reports:
1.
2.
3.

C.

3.4

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

Remove and replace malfunctioning units and retest as specified above.

STARTUP SERVICE
A.

Engage a factory-authorized service representative to perform startup service.
1.

3.5

Complete installation and startup checks according to manufacturer's written instructions.

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain units. Refer to Division 01 Section "Demonstration and Training."

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

1.3

Section Includes:
1.
Wall and ceiling heaters with propeller fans and electric-resistance heating coils.

DEFINITIONS
A.

BAS: Building automation system.

B.

CWP: Cold working pressure.

C.

PTFE: Polytetrafluoroethylene plastic.

D.

TFE: Tetrafluoroethylene plastic.

1.4

SUBMITTALS
A.

Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories for each product indicated.

B.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and size of each field
connection.
1.
2.
3.
4.
5.
6.
7.

Plans, elevations, sections, and details.
Location and size of each field connection.
Details of anchorages and attachments to structure and to supported equipment.
Equipment schedules to include rated capacities, operating characteristics, furnished
specialties, and accessories.
Location and arrangement of integral controls.
Wiring Diagrams: Power, signal, and control wiring.
Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
a.

The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified."
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The term "withstand" means "the unit will remain in place without separation of any
parts from the device when subjected to the seismic forces specified and the unit
will be fully operational after the seismic event."

Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

C.

Field quality-control test reports.

D.

Operation and Maintenance Data: For cabinet unit heaters to include in emergency, operation,
and maintenance manuals.

1.5

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

PART 2 - PRODUCTS

2.1

WALL AND CEILING HEATERS
A.

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:
1.
2.
3.
4.
5.
6.

Berko Electric Heating; a division of Marley Engineered Products.
Chromalox, Inc.; a division of Emerson Electric Company.
Indeeco.
Markel Products; a division of TPI Corporation.
Marley Electric Heating; a division of Marley Engineered Products.
QMark Electric Heating; a division of Marley Engineered Products.

B.

Description: An assembly including chassis, electric heating coil, fan, motor, and controls.
Comply with UL 2021.

C.

Cabinet:
1.
2.

D.

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-Mounting Cabinet Enclosure: Steel with finish to match cabinet.
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E.

Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion noise and
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.

F.

Fan: Aluminum propeller directly connected to motor.
1.

Motor: Permanently lubricated. Comply with requirements in Division 23 Section
"Common Motor Requirements for HVAC Equipment."

G.

Controls: Unit-mounted thermostat.

H.

Electrical Connection:
disconnect switch.

I.

Capacities and Characteristics: See equipment schedule.

Factory wire motors and controls for a single field connection with

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine areas to receive unit heaters for compliance with requirements for installation
tolerances and other conditions affecting performance.

B.

Examine roughing-in for electrical connections to verify actual locations before unit heater
installation.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

INSTALLATION
A.

Install wall boxes in finished wall assembly; seal and weatherproof. Joint-sealant materials and
applications are specified in Division 07 Section "Joint Sealants."

B.

Install wall-mounting 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.

.

3.3

CONNECTIONS
A.

Comply with safety requirements in UL 1995.

B.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."
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Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service:
Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.

B.

Perform the following field tests and inspections and prepare test reports:
1.
2.
3.

C.

3.5

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
Operate electric heating elements through each stage to verify proper operation and
electrical connections.
Test and adjust controls and safety devices. Replace damaged and malfunctioning
controls and equipment.

Remove and replace malfunctioning units and retest as specified above.

ADJUSTING
A.

Adjust initial temperature set points.

B.

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
one visits to Project during other-than-normal occupancy hours for this purpose.

3.6

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain cabinet unit heaters. Refer to Division 01 Section "Demonstration
and Training."

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

Section Includes:
1.
2.
3.
4.
5.

1.3

Electrical equipment coordination and installation.
Sleeves for raceways and cables.
Sleeve seals.
Grout.
Common electrical installation requirements.

DEFINITIONS
A.

1.4

EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS
A.

1.5

Product Data: For sleeve seals.

COORDINATION
A.

Coordinate arrangement, mounting, and support of electrical equipment:
1.
2.
3.
4.

To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.
To provide for ease of disconnecting the equipment with minimum interference to other
installations.
To allow right of way for piping and conduit installed at required slope.
So connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

B.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

C.

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 08 Section
"Access Doors and Frames."

COMMON WORK RESULTS FOR ELECTRICAL

260500 - 1
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Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping."."

PART 2 - PRODUCTS

2.1

SLEEVES FOR RACEWAYS AND CABLES
A.

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

C.

Sleeves for Rectangular Openings: Galvanized sheet steel.
1.

Minimum Metal Thickness:
a.
b.

2.2

For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and
no side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches
(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

SLEEVE SEALS
A.

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.
1.

Manufacturers:
Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:
a.
b.
c.
d.

2.
3.
4.

Advance Products & Systems, Inc.
Calpico, Inc.
Metraflex Co.
Pipeline Seal and Insulator, Inc.

Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.
Pressure Plates: Stainless steel. Include two for each sealing element.
Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates
to sealing elements. Include one for each sealing element.
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GROUT
A.

Nonmetallic, Shrinkage-Resistant Grout:
ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

3.1

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A.

Comply with NECA 1.

B.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

C.

Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide maximum possible headroom consistent with
these requirements.

D.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations. Connect in such a way as to
facilitate future disconnecting with minimum interference with other items in the vicinity.

E.

Right of Way: Give to piping systems installed at a required slope.

3.2

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
A.

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

B.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

C.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

E.

Cut sleeves to length for mounting flush with both surfaces of walls.

F.

Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

G.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and
raceway or cable, unless indicated otherwise.

H.

Seal space outside of sleeves with grout for penetrations of concrete and masonry
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Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

I.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Division 07 Section "Joint Sealants.".

J.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials. Comply with requirements in Division 07 Section
"Penetration Firestopping."

K.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

L.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

M.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

3.3

SLEEVE-SEAL INSTALLATION
A.

Install to seal exterior wall penetrations.

B.

Use type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

3.4

FIRESTOPPING
A.

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping."

END OF SECTION
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PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

This Section includes the following:
1.
2.
3.

1.3

Building wires and cables rated 600 V and less.
Connectors, splices, and terminations rated 600 V and less.
Sleeves and sleeve seals for cables.

DEFINITIONS
A.

1.4

EPDM: Ethylene-propylene-diene terpolymer rubber.

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Qualification Data: For testing agency.

C.

Field quality-control test reports.

1.5

QUALITY ASSURANCE
A.

Testing Agency Qualifications: An independent 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.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Comply with NFPA 70.
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COORDINATION
A.

Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.

PART 2 - PRODUCTS

2.1

CONDUCTORS AND CABLES
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.
Senator Wire & Cable Company.
Southwire Company.

B.

Copper Conductors: Comply with NEMA WC 70.

C.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

D.

Multiconductor Cable: Comply with NEMA WC 70 for metal-clad cable, Type MC with ground
wire.

2.2

CONNECTORS AND SPLICES
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.

B.

2.3

AFC Cable Systems, Inc.
Hubbell Power Systems, Inc.
O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.
Tyco Electronics Corp.

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

SLEEVES FOR CABLES
A.

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

C.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.
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Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping."

SLEEVE SEALS
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.

B.

Advance Products & Systems, Inc.
Calpico, Inc.
Metraflex Co.
Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and cable.
1.
2.
3.

Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.
Pressure Plates: Stainless steel. Include two for each sealing element.
Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates
to sealing elements. Include one for each sealing element.

PART 3 - EXECUTION

3.1

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.

3.2

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS
A.

Service Entrance: Type THHN-THWN, single conductors in raceway.

B.

Exposed Feeders: Type THHN-THWN, single conductors in raceway.

C.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN, single
conductors in raceway.

D.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
THWN, single conductors in raceway.

E.

Feeders Installed below Raised Flooring: Type THHN-THWN, single conductors in raceway.

F.

Feeders in Cable Tray: Type THHN-THWN, single conductors in raceway.

G.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in
raceway.
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H.

Branch Circuits Concealed in Ceilings, Walls, and Partitions:
conductors in raceway.

I.

Branch Circuits Concealed in Concrete, below
Type THHN-THWN, single conductors in raceway.

J.

Branch Circuits Installed below Raised Flooring:
raceway.

K.

Branch Circuits in Cable Tray: Type THHN-THWN, single conductors in raceway.

L.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainlesssteel, wire-mesh, strain relief device at terminations to suit application.

M.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

N.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

3.3

Type THHN-THWN, single

Slabs-on-Grade,

and

Underground:

Type THHN-THWN, single conductors in

INSTALLATION OF CONDUCTORS AND CABLES
A.

Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

D.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

E.

Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

F.

Identify and color-code conductors and cables according to Division 26 Section "Identification
for Electrical Systems."

3.4

CONNECTIONS
A.

Tighten electrical connectors and terminals according to manufacturer's published torquetightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

B.

Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.
1.

C.

Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.
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SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
A.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping."

B.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

C.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D.

Rectangular Sleeve Minimum Metal Thickness:
1.
2.

For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side greater than
16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
For sleeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) and 1 or
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0.138 inch
(3.5 mm).

E.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

F.

Cut sleeves to length for mounting flush with both wall surfaces.

G.

Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

H.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable
unless sleeve seal is to be installed or unless seismic criteria require different clearance.

I.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

J.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and cable, using joint sealant appropriate for size, depth, and location of joint according to
Division 07 Section "Joint Sealants."

K.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at cable penetrations. Install sleeves and seal with firestop materials according to
Division 07 Section "Penetration Firestopping."

L.

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type flashing
units applied in coordination with roofing work.

M.

Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

N.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size sleeves
to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing
mechanical sleeve seals.
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SLEEVE-SEAL INSTALLATION
A.

Install to seal underground exterior-wall penetrations.

B.

Use type and number of sealing elements recommended by manufacturer for cable material
and size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in
annular space between cable and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

3.7

FIRESTOPPING
A.

3.8

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Division 07 Section "Penetration
Firestopping."

FIELD QUALITY CONTROL
A.

Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.

B.

Perform tests and inspections and prepare test reports.

C.

Tests and Inspections:
1.

After installing conductors and cables and before electrical circuitry has been energized,
test for compliance with requirements.

2.

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in cables and conductors
No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to
portable scanner.

3.

a.
b.

c.

D.

Test Reports: Prepare a written report to record the following:
1.
2.
3.

E.

Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.
Instrument: Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide calibration record for
device.
Record of Infrared Scanning: Prepare a certified report that identifies splices
checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

Test procedures used.
Test results that comply with requirements.
Test results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

Remove and replace malfunctioning units and retest as specified above.
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A.

1.3

This Section includes methods and materials for grounding systems and equipment.

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Other Informational Submittals: Plans showing dimensioned as-built locations of grounding
features specified in Part 3 "Field Quality Control" Article, including the following:

1.

Ground rods.

C.

Qualification Data: For testing agency and testing agency's field supervisor.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data: For grounding to include the following in emergency,
operation, and maintenance manuals:
1.

Instructions for periodic testing and inspection of grounding features at test wells, ground
rings, and grounding connections for separately derived systems based on NFPA 70B.
a.

b.

1.4

Tests shall be to determine if ground resistance or impedance values remain within
specified maximums, and instructions shall recommend corrective action if they do
not.
Include recommended testing intervals.

QUALITY ASSURANCE
A.

Testing Agency Qualifications: An independent 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 to supervise on-site testing specified in Part 3.
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B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

CONDUCTORS
A.

Insulated Conductors: Copper or tinned copper wire or cable insulated for 600 V unless
otherwise required by applicable Code or authorities having jurisdiction.

B.

Bare Copper Conductors:
1.
2.
3.
4.
5.
6.
7.

C.

Bare Grounding Conductor and Conductor Protector for Wood Poles:
1.
2.

D.

2.2

Solid Conductors: ASTM B 3.
Stranded Conductors: ASTM B 8.
Tinned Conductors: ASTM B 33.
Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
Bonding Jumper: Copper tape, braided conductors, terminated with copper ferrules; 15/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated with
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

No. 4 AWG minimum, soft-drawn copper.
Conductor Protector: Half-round PVC or wood molding. If wood, use pressure-treated fir
or cypress or cedar.

Grounding Bus: Rectangular bars of annealed copper, 1/4 by 2 inches (6 by 50 mm) in cross
section, unless otherwise indicated; with insulators.

CONNECTORS
A.

Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having
jurisdiction for applications in which used, and for specific types, sizes, and combinations of
conductors and other items connected.

B.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-type,
with at least two bolts.
1.

C.

Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.
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GROUNDING ELECTRODES
A.

Ground Rods: Copper-clad; 3/4 inch by10 feet (19 mm by 3 m) in diameter.

PART 3 - EXECUTION

3.1

APPLICATIONS
A.

Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for
No. 6 AWG and larger, unless otherwise indicated.

B.

Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.
1.

C.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.
1.
2.

D.

Install bus on. insulated spacers 1 inch (25 mm), minimum, from wall 6 inches (150 mm)
above finished floor, unless otherwise indicated
Where indicated on both sides of doorways, route bus up to top of door frame, across top
of doorway, down to specified height above floor, and connect to horizontal bus.

Conductor Terminations and Connections:
1.
2.
3.
4.

3.2

Bury at least 24 inches (600 mm) below grade.

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
Underground Connections: Welded connectors, except at test wells and as otherwise
indicated.
Connections to Ground Rods at Test Wells: Bolted connectors.
Connections to Structural Steel: Welded connectors.

EQUIPMENT GROUNDING
A.

Install insulated equipment grounding conductors with all feeders and branch circuits.

B.

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers,
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct
and connected metallic piping.

C.

Signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in
raceway from grounding electrode system to each service location, terminal cabinet, wiring
closet, and central equipment location.
1.
2.

Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding bus.
Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.
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Metal and Wood Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a
separate insulated equipment grounding conductor in addition to grounding conductor installed
with branch-circuit conductors.

INSTALLATION
A.

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

B.

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade,
unless otherwise indicated.
1.

C.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance,
except where routed through short lengths of conduit.
1.
2.

D.

Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating, if
any.

Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.
Use exothermic-welded connectors for outdoor locations, but if a disconnect-type
connection is required, use a bolted clamp.

Grounding and Bonding for Piping:
1.

2.
3.

Metal Water Service Pipe: Install 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,
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using
one of the lug bolts of the flange. Where a dielectric main water fitting is installed,
connect grounding conductor on street side of fitting. Bond metal grounding conductor
conduit or sleeve to conductor at each end.
Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.
Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

E.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond
across flexible duct connections to achieve continuity.

F.

Grounding for Steel Building Structure: Install a driven ground rod at base of each corner
column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.

3.4

FIELD QUALITY CONTROL
A.

Perform the following tests and inspections and prepare test reports:
1.

After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
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2.

Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, at ground test
wells, and at individual ground rods. Make tests at ground rods before any conductors
are connected.
a.

b.
B.

Measure ground resistance not less than two full days after last trace of
precipitation and without 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 fall-of-potential method according to IEEE 81.

Report measured ground resistances that exceed the following values:
1.
2.

C.

Section 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
Page 5 of 6

Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10 ohms.
Pad-Mounted Equipment: 5 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Engineer promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.

1.3

Hangers and supports for electrical equipment and systems.
Construction requirements for concrete bases.

DEFINITIONS
A.

EMT: Electrical metallic tubing.

B.

IMC: Intermediate metal conduit.

C.

RMC: Rigid metal conduit.

1.4

PERFORMANCE REQUIREMENTS
A.

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C.

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.

1.5

SUBMITTALS
A.

Product Data: For the following:
1.

B.

Steel slotted support systems.

Shop Drawings: Show fabrication and installation details and include calculations for the
following:
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1.
2.
3.
4.
C.
1.6
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Trapeze hangers. Include Product Data for components.
Steel slotted channel systems. Include Product Data for components.
Nonmetallic slotted channel systems. Include Product Data for components.
Equipment supports.

Welding certificates.
QUALITY ASSURANCE

A.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

B.

Comply with NFPA 70.

1.7

COORDINATION
A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.

B.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."

PART 2 - PRODUCTS
2.1

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.
1.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.
d.
e.
f.
g.

2.
3.
B.

Allied Tube & Conduit.
Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.
GS Metals Corp.
Thomas & Betts Corporation.
Unistrut; Tyco International, Ltd.
Wesanco, Inc.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.
Channel Dimensions: Selected for applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.
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C.

Conduit and Cable Support Devices: Steel 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:
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.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)
3)
4)

2.

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)
3)
4)
5)

4.
5.
6.
7.

Hilti Inc.
ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
MKT Fastening, LLC.
Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

Mechanical-Expansion Anchors: Insert-wedge-type, stainless 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.

3.

ASTM A 36/A 36M, steel plates,

Cooper B-Line, Inc.; a division of Cooper Industries.
Empire Tool and Manufacturing Co., Inc.
Hilti Inc.
ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
MKT Fastening, LLC.

Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.
Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.
Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.
Toggle Bolts: All-steel springhead type.
Hanger Rods: Threaded steel.
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FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
A.

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

B.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 - EXECUTION
3.1

APPLICATION
A.

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.

B.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings less
than stated in NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

C.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.
1.

D.

3.2

Secure raceways and cables to these supports with two-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1
inch and smaller raceways serving branch circuits and communication systems above suspended
ceilings and for fastening raceways to trapeze supports.
SUPPORT INSTALLATION

A.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B.

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.

C.

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 lb (90 kg).

D.

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.
2.

To Wood: Fasten with lag screws or through bolts.
To New Concrete: Bolt to concrete inserts.
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3.
4.
5.

6.
7.
8.

E.

3.3
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To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.
To Existing Concrete: Expansion anchor fasteners.
Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs
less than 4 inches (100 mm) thick.
To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers
and nuts.
To Light Steel: Sheet metal screws.
Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

A.

Comply with installation requirements in Division 05 Section "Metal Fabrications" for sitefabricated metal supports.

B.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

C.

Field Welding: Comply with AWS D1.1/D1.1M.

3.4

CONCRETE BASES
A.

Construct concrete bases of dimensions indicated or not less than 4 inches (100 mm) larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters
from edge of the base.

B.

Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.
Concrete materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place
Concrete."

C.

Anchor equipment to concrete base.
1.

2.
3.

Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
Install anchor bolts according to anchor-bolt manufacturer's written instructions.
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PAINTING
A.

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 (0.05
mm).

B.

Touchup: Comply with requirements in Division 09 painting Sections for cleaning and touchup
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous
metal.

C.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B.

Related Sections include the following:
1.

1.3

Division 26 Section "Underground Ducts and Raceways for Electrical Systems" for
exterior ductbanks, manholes, and underground utility construction.

DEFINITIONS
A.

EMT: Electrical metallic tubing.

B.

ENT: Electrical nonmetallic tubing.

C.

EPDM: Ethylene-propylene-diene terpolymer rubber.

D.

FMC: Flexible metal conduit.

E.

IMC: Intermediate metal conduit.

F.

LFMC: Liquidtight flexible metal conduit.

G.

LFNC: Liquidtight flexible nonmetallic conduit.

H.

NBR: Acrylonitrile-butadiene rubber.

I.

RNC: Rigid nonmetallic conduit.

1.4

SUBMITTALS
A.

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B.

Shop Drawings: For the following raceway components. Include plans, elevations, sections,
details, and attachments to other work.
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1.
2.

Custom enclosures and cabinets.
For handholes and boxes for underground wiring, including the following:
a.
b.
c.
d.
e.

C.

Duct entry provisions, including locations and duct sizes.
Frame and cover design.
Grounding details.
Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.
Joint details.

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, based on input from installers of the items involved:
1.
2.

Structural members in the paths of conduit groups with common supports.
HVAC and plumbing items and architectural features in the paths of conduit groups with
common supports.

D.

Qualification Data: For testing agency.

E.

Source quality-control test reports.

1.5
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QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.

Comply with NFPA 70.

PART 2 - PRODUCTS
2.1

METAL CONDUIT AND TUBING
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.

AFC Cable Systems, Inc.
Alflex Inc.
Allied Tube & Conduit; a Tyco International Ltd. Co.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Co.
Manhattan/CDT/Cole-Flex.
Maverick Tube Corporation.
O-Z Gedney; a unit of General Signal.
Wheatland Tube Company.

B.

Rigid Steel Conduit: ANSI C80.1.

C.

IMC: ANSI C80.6.
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PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
1.
2.

Comply with NEMA RN 1.
Coating Thickness: 0.040 inch (1 mm), minimum.

E.

EMT: ANSI C80.3.

F.

FMC: Zinc-coated steel.

G.

LFMC: Flexible steel conduit with PVC jacket.

H.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.
1.
2.
3.

I.

2.2

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.
Fittings for EMT: Steel or die-cast, set-screw or compression type.
Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch (1 mm),
with overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.
NONMETALLIC CONDUIT AND TUBING

A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

AFC Cable Systems, Inc.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corporation.
CANTEX Inc.
CertainTeed Corp.; Pipe & Plastics Group.
Condux International, Inc.
ElecSYS, Inc.
Electri-Flex Co.
Lamson & Sessions; Carlon Electrical Products.
Manhattan/CDT/Cole-Flex.
RACO; a Hubbell Company.
Thomas & Betts Corporation.

B.

ENT: NEMA TC 13.

C.

RNC: NEMA TC 2, Type EPC-40 or EPC-80-PVC as indicated.

D.

LFNC: UL 1660.

E.

Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.
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Fittings for LFNC: UL 514B.
METAL WIREWAYS

A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.

Cooper B-Line, Inc.
Hoffman.
Square D; Schneider Electric.

B.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated.

C.

Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, holddown straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D.

Wireway Covers: Screw-cover type for interior applications and Flanged-and-gasketed type for
exterior applications, unless otherwise indicated.

E.

Finish: Manufacturer's standard enamel finish.

2.4

BOXES, ENCLOSURES, AND CABINETS
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.
Erickson Electrical Equipment Company.
Hoffman.
Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
O-Z/Gedney; a unit of General Signal.
RACO; a Hubbell Company.
Robroy Industries, Inc.; Enclosure Division.
Scott Fetzer Co.; Adalet Division.
Spring City Electrical Manufacturing Company.
Thomas & Betts Corporation.
Walker Systems, Inc.; Wiremold Company (The).
Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B.

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

C.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with gasketed
cover.

D.

Nonmetallic Outlet and Device Boxes: NEMA OS 2.
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E.

Metal Floor Boxes: Cast metal, fully adjustable, rectangular.

F.

Nonmetallic Floor Boxes: Nonadjustable, round.

G.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

H.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with gasketed
cover.

I.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush latch,
unless otherwise indicated.
1.
2.

J.

Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
Nonmetallic Enclosures: Plastic.

Cabinets:
1.
2.
3.
4.
5.

NEMA 250, Type 1, 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.

PART 3 - EXECUTION
3.1

RACEWAY APPLICATION
A.

Outdoors: Apply raceway products as specified below, unless otherwise indicated:
1.
2.
3.
4.
5.
6.

Exposed Conduit: Rigid steel conduit.
Concealed Conduit, Aboveground: IMC.
Underground Conduit: RNC, Type EPC-40 or EPC-80-PVC as indicated, direct buried.
Use PVC-coated rigid steel or fiberglass conduit for underground conduit elbows.
Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.
Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
Application of Handholes and Boxes for Underground Wiring:
a.

b.

c.

Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations,
Subject to Occasional, Nondeliberate Loading by Heavy Vehicles: Polymer
concrete, SCTE 77, Tier 15 structural load rating.
Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety
Factor for Nondeliberate Loading by Vehicles: Polymer-concrete units, SCTE 77,
Tier 8 structural load rating.
Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:
Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77
with 3000-lbf (13 345-N) vertical loading.
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Comply with the following indoor applications, unless otherwise indicated:
1.
2.
3.

Exposed, Not Subject to Physical Damage: EMT.
Exposed, Not Subject to Severe Physical Damage: EMT.
Exposed and Subject to Severe Physical Damage: Rigid steel conduit or IMC. Includes
raceways in the following locations:
a.
b.
c.

4.
5.

6.
7.
8.
9.
10.

Lubrication Room.
Maintenance Bays.
Parts Storage Room.

Concealed in Ceilings and Interior Walls and Partitions: EMT.
Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.
Damp or Wet Locations: Rigid steel conduit or IMC.
Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental
Air: Plenum-type, optical fiber/communications cable raceway.
Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts: Risertype, optical fiber/communications cable raceway.
Raceways for Concealed General Purpose Distribution of Optical Fiber or
Communications Cable: General-use, optical fiber/communications cable raceway.
Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless
steel in damp or wet locations.

C.

Minimum Raceway Size: 3/4-inch (21-mm) trade size.

D.

Raceway Fittings: Compatible with raceways and suitable for use and location.
1.
2.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.
PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that
material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

E.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.

F.

Do not install aluminum conduits in contact with concrete.

3.2

INSTALLATION
A.

Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

B.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hotwater pipes. Install horizontal raceway runs above water and steam piping.

C.

Complete raceway installation before starting conductor installation.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

260533 - 6

841

PROJECT NO. 15.021.001

Section 26 05 33
RACEWAY AND BOXES
Page 7 of 10

D.

Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical
Systems."

E.

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

G.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

H.

Raceways Embedded in Slabs:
1.

2.
3.

Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support.
Arrange raceways to cross building expansion joints at right angles with expansion
fittings.
Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising
above the floor.

I.

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.

J.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

K.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire.

L.

Install raceway sealing fittings at suitable, approved, and accessible locations 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 raceway
sealing fittings at the following points:
1.
2.

M.

Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
Where otherwise required by NFPA 70.

Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is located
where environmental temperature change may exceed 30 deg F (17 deg C), and that has
straight-run length that exceeds 25 feet (7.6 m).
1.

Install expansion-joint fittings for each of the following locations, and provide type and
quantity of fittings that accommodate temperature change listed for location:
a.

Outdoor Locations Not Exposed to Direct Sunlight:
temperature change.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

125 deg F (70 deg C)

260533 - 7

842

PROJECT NO. 15.021.001

b.
c.
d.
2.

3.

N.

Section 26 05 33
RACEWAY AND BOXES
Page 8 of 10

Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature
change.
Indoor Spaces: Connected with the Outdoors without Physical Separation: 125
deg F (70 deg C) temperature change.
Attics: 135 deg F (75 deg C) temperature change.

Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C)
of temperature change.
Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at the
time of installation.

Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of flexible conduit for
recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission,
or movement; and for transformers and motors.
1.
2.

Use LFMC in damp or wet locations subject to severe physical damage.
Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

O.

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.

P.

Set metal floor boxes level and flush with finished floor surface.

Q.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3

INSTALLATION OF UNDERGROUND CONDUIT
A.

Direct-Buried Conduit:
1.

2.
3.

4.

5.

Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches
(150 mm) in nominal diameter.
Install backfill as specified in Division 31 Section "Earth Moving."
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 (300 mm) of finished grade, make final conduit connection at end of run and
complete backfilling with normal compaction as specified in Division 31 Section "Earth
Moving."
Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts
throughout the length of the elbow.
Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through the floor.
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Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete.
For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit
horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

Warning Planks: Bury warning planks approximately 12 inches (300 mm) above directburied conduits, placing them 24 inches (600 mm) o.c. Align planks along the width and
along the centerline of conduit.

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
A.

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

B.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent
undisturbed earth.

C.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch (25 mm) above finished grade.

D.

Install handholes and boxes with bottom below the frost line below grade.

E.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in the enclosure.

F.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings
to be used, and seal around penetrations after fittings are installed.

3.5

FIRESTOPPING
A.

3.6

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 07 Section "Penetration Firestopping."
PROTECTION

A.

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.
1.
2.

Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

Section Includes:
1.
2.
3.
4.
5.
6.
7.
8.

1.3

Identification for raceways.
Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.
Warning labels and signs.
Instruction signs.
Equipment identification labels.
Miscellaneous identification products.

SUBMITTALS
A.

Product Data: For each electrical identification product indicated.

B.

Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting
provisions, and graphic features of identification products.

C.

Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels.

1.4

QUALITY ASSURANCE
A.

Comply with ANSI A13.1.

B.

Comply with NFPA 70.

C.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D.

Comply with ANSI Z535.4 for safety signs and labels.

E.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.
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COORDINATION
A.

Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,
standards, and 29 CFR 1910.145. Use consistent designations throughout Project.

B.

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

C.

Coordinate installation of identifying devices with location of access panels and doors.

D.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS
2.1

POWER RACEWAY IDENTIFICATION MATERIALS
A.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

B.

Colors for Raceways Carrying Circuits at 600 V or Less:
1.
2.

C.

Black letters on an orange field.
Legend: Indicate voltage and system or service type.

Colors for Raceways Carrying Circuits at More Than 600 V:
1.
2.

Black letters on an orange field.
Legend: "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- (75-mm) high letters on 20-inch (500-mm) centers.

D.

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted,
flexible label laminated with a clear, weather- and chemical-resistant coating and matching
wraparound adhesive tape for securing ends of legend label.

E.

Tape and Stencil for Raceways Carrying Circuits More Than 600 V: 4-inch- (100-mm-) wide
black stripes on 10-inch (250-mm) centers diagonally over orange background that extends full
length of raceway or duct and is 12 inches (300 mm) wide. Stop stripes at legends.
1.
Marker for Tags:
Machine-printed, permanent, waterproof, black ink marker
recommended by printer manufacturer.

2.2

METAL-CLAD CABLE IDENTIFICATION MATERIALS
A.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway and cable size.
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Colors for Raceways Carrying Circuits at 600 V and Less (MC Cable for circuits above 600V
not allowed):
1.
2.

C.

2.3
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Black letters on an orange field.
Legend: Indicate voltage and system or service type.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.
POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway and cable size.

B.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

2.4

CONDUCTOR IDENTIFICATION MATERIALS
A.

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08
mm) thick by 1 to 2 inches (25 to 50 mm) wide.

B.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

2.5

FLOOR MARKING TAPE
A.

2.6

2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white
stripes and clear vinyl overlay.
UNDERGROUND-LINE WARNING TAPE

A.

Tape:
1.
2.
3.

B.

Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical and communications utility lines.
Printing on tape shall be permanent and shall not be damaged by burial operations.
Tape material and ink shall be chemically inert, and not subject to degrading when
exposed to acids, alkalis, and other destructive substances commonly found in soils.

Color and Printing:
1.
2.

Comply with ANSI Z535.1 through ANSI Z535.5.
Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.
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3.
C.

Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

Tag:
1.

2.
3.
4.
5.

2.7
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Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid
aluminum-foil core, and a clear protective film that allows inspection of the continuity of
the conductive core, bright-colored, continuous-printed on one side with the inscription
of the utility, compounded for direct-burial service.
Overall Thickness: 5 mils (0.125 mm).
Foil Core Thickness: 0.35 mil (0.00889 mm).
Weight: 28 lb/1000 sq. ft. (13.7 kg/100 sq. m).
3-Inch (75-mm) Tensile According to ASTM D 882: 70 lbf (311.3 N), and 4600 psi
(31.7 MPa).

WARNING LABELS AND SIGNS
A.

Comply with NFPA 70 and 29 CFR 1910.145.

B.

Baked-Enamel Warning Signs:
1.
2.
3.

C.

Warning label and sign shall include, but are not limited to, the following legends:
1.
2.

2.8

Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.
1/4-inch (6.4-mm) grommets in corners for mounting.
Nominal size, 7 by 10 inches (180 by 250 mm).

Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD EQUIPMENT HAS MULTIPLE POWER SOURCES."
Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES
(915 MM)."

INSTRUCTION SIGNS
A.

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
1.
2.
3.

B.

Engraved legend with black letters on white face.
Punched or drilled for mechanical fasteners.
Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall
provide a weatherproof and UV-resistant seal for label.
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EQUIPMENT IDENTIFICATION LABELS
A.

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

B.

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall
be [1 inch (25 mm)]

2.10
A.

CABLE TIES
General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking, Type 6/6
nylon.
1.
2.
3.
4.

B.

UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight,
self extinguishing, one piece, self locking, Type 6/6 nylon.
1.
2.
3.
4.

C.

Minimum Width: 3/16 inch (5 mm).
Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa).
Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
Color: Black.

Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.
1.
2.
3.
4.
5.

2.11

Minimum Width: 3/16 inch (5 mm).
Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa).
Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
Color: Black except where used for color-coding.

Minimum Width: 3/16 inch (5 mm).
Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 7000 psi (48.2
MPa).
UL 94 Flame Rating: 94V-0.
Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).
Color: Black.

MISCELLANEOUS IDENTIFICATION PRODUCTS

A.

Paint: Comply with requirements in Division 09 painting Sections for paint materials and
application requirements. Select paint system applicable for surface material and location
(exterior or interior).

B.

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.
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PART 3 - EXECUTION
3.1

INSTALLATION
A.

Verify identity of each item before installing identification products.

B.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C.

Apply identification devices to surfaces that require finish after completing finish work.

D.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

E.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

F.

System Identification 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 (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals
in congested areas.

G.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or
cable at a location with high visibility and accessibility.

H.

Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
1.
2.

Outdoors: UV-stabilized nylon.
In Spaces Handling Environmental Air: Plenum rated.

I.

Underground-Line Warning Tape:
During backfilling of trenches install continuous
underground-line warning tape directly above line at 12 inches above duct. Use multiple tapes
where width of multiple lines installed in a common trench or concrete envelope exceeds 16
inches (400 mm) overall.

J.

Painted Identification: Comply with requirements in Division 09 painting Sections for surface
preparation and paint application.

3.2

IDENTIFICATION SCHEDULE
A.

Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and stencil 4inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers over orange background that
extends full length of raceway or duct and is 12 inches (300 mm) wide. Stencil legend
"DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- (75-mm-) high black
letters on 20-inch (500-mm) centers. Stop stripes at legends. Apply to the following finished
surfaces:
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Floor surface directly above conduits running beneath and within 12 inches (300 mm) of
a floor that is in contact with earth or is framed above unexcavated space.
Wall surfaces directly external to raceways concealed within wall.
Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in
the building, or concealed above suspended ceilings.

B.

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits More Than 20A, and 120V to ground: Identify with self-adhesive vinyl label. Install
labels at 30-foot (10-m) maximum intervals.

C.

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.
2.
3.

D.

Emergency Power.
Power.
UPS.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
1.

Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded service, feeder and branch-circuit conductors.
a.
b.

Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if
authorities having jurisdiction permit.
Colors for 208/120-V Circuits:
1)
2)
3)

c.

Phase A: Black.
Phase B: Red.
Phase C: Blue.

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches (150 mm) 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.

E.

Power-Circuit Conductor Identification, More than 600 V: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use nonmetallic plastic tag holder with adhesivebacked phase tags, and a separate tag with the circuit designation.

F.

Install instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

G.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.

H.

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.
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Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.
Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the
Operation and Maintenance Manual.

Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.
1.
2.

Limit use of underground-line warning tape to direct-buried cables.
Install underground-line warning tape for both direct-buried cables and cables in
raceway.

J.

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.

K.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Selfadhesive warning labels.
1.
2.
3.
4.

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:
a.
b.

Power transfer switches.
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.

M.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer and load shedding.

N.

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.
1.

Labeling Instructions:
a.

Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are
required, use labels 2 inches (50 mm) high.
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Outdoor Equipment: Stenciled legend 4 inches (100 mm) high.
Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.
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.

Equipment to Be Labeled:
a.

b.
c.
d.
e.
f.
g.
h.
i.

Panelboards: Typewritten directory of circuits in the location provided by
contractor. Panelboard identification shall be self-adhesive, engraved, laminated
acrylic or melamine label.
Enclosures and electrical cabinets.
Access doors and panels for concealed electrical items.
Switchboards.
Enclosed switches.
Enclosed circuit breakers.
Enclosed controllers.
Variable-speed controllers.
Power transfer equipment.

END OF SECTION 260553
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SECTION 260923 - LIGHTING CONTROL DEVICES
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following lighting control devices:
1.
2.

1.3

Time switches.
Indoor occupancy sensors.

DEFINITIONS
A.

LED: Light-emitting diode.

B.

PIR: Passive infrared.

1.4

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Shop Drawings: Show installation details for occupancy and light-level sensors.
1.

Interconnection diagrams showing field-installed wiring.

C.

Field quality-control test reports.

D.

Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals.

1.5

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

LIGHTING CONTROL DEVICES

260923 - 1

856

PROJECT NO. 15.021.001

1.6

Section 26 09 23
LIGHTING CONTROL DEVICES
Page 2 of 4

COORDINATION
A.

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 system, and partition assemblies.

PART 2 - PRODUCTS
2.1

TIME SWITCHES
A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.

B.

2.2

Intermatic, Inc.
Leviton Mfg. Company Inc.
Square D; Schneider Electric.
TORK.
Watt Stopper (The).

Electromechanical-Dial Time Switches:
1.
Rotary manual dial with 60 minute setting maximum.
INDOOR OCCUPANCY SENSORS

A.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.
4.
5.

B.

Hubbell Lighting.
Leviton Mfg. Company Inc.
Lithonia Lighting; Acuity Lighting Group, Inc.
Sensor Switch, Inc.
Watt Stopper (The).

General Description: Ceiling-mounting, solid-state units with a separate relay unit.
1.

2.
3.

4.

Operation: Unless otherwise indicated, turn lights on when covered area is occupied and
off when unoccupied; with a time delay for turning lights off, adjustable over a minimum
range of 1 to 30 minutes.
Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Sensor shall be powered from the relay unit.
Relay Unit: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A
tungsten at 120-V ac, and for 1 hp at 120-V ac. Power supply to sensor shall be 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.
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Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard
electrical enclosure.
Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.

Dual-Technology Type: Ceiling mounting; detect occupancy by using a combination of PIR
and ultrasonic detection methods in area of coverage. Particular technology or combination of
technologies that controls on-off functions shall be selectable in the field by operating controls
on unit.
1.
2.

3.

Sensitivity Adjustment: Separate for each sensing technology.
Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of
any portion of a human body that presents a target of not less than 36 sq. in. (232 sq. cm),
and detect a person of average size and weight moving not less than 12 inches (305 mm)
in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305
mm/s).
Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

PART 3 - EXECUTION
3.1

SENSOR INSTALLATION
A.

3.2

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.
WIRING INSTALLATION

A.

Wiring Method: Comply with Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables." Minimum conduit size shall be 3/4”.

B.

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpowerlimited conductors according to conductor manufacturer's written instructions.

C.

Size conductors according to lighting control device manufacturer's written instructions, unless
otherwise indicated.

D.

Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

3.3

IDENTIFICATION
A.

Identify components and power and control wiring according to Division 26 Section
"Identification for Electrical Systems."

LIGHTING CONTROL DEVICES
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FIELD QUALITY CONTROL
A.

Perform the following field tests and inspections and prepare test reports:
1.
2.

B.

After installing time switches and sensors, and after electrical circuitry has been
energized, adjust and test for compliance with requirements.
Operational Test: Verify operation of each lighting control device, and adjust time
delays.

Lighting control devices that fail tests and inspections are defective work.

END OF SECTION 260923
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SECTION 262416 - PANELBOARDS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

Section Includes:
1.
2.

1.3

Distribution panelboards.
Lighting and appliance branch-circuit panelboards.

DEFINITIONS
A.

1.4

SVR: Suppressed voltage rating.
SUBMITTALS

A.

Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers' technical data on features, performance, electrical characteristics, ratings,
and finishes.

B.

Shop Drawings: For each panelboard and related equipment.
1.
2.
3.
4.
5.
6.
7.
8.

Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.
Detail enclosure types and details for types other than NEMA 250, Type 1.
Detail bus configuration, current, and voltage ratings.
Short-circuit current rating of panelboards and overcurrent protective devices.
Include evidence of NRTL listing for series rating of installed devices.
Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.
Include wiring diagrams for power, signal, and control wiring.
Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

C.

Qualification Data: For qualified testing agency.

D.

Field Quality-Control Reports:

PANELBOARDS
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Test procedures used.
Test results that comply with requirements.
Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

E.

Panelboard Schedules: For installation in panelboards.

F.

Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01 Section
"Operation and Maintenance Data," include the following:
1.

1.5

Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

QUALITY ASSURANCE
A.

Testing Agency Qualifications: Member company of NETA or an NRTL.
1.

Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B.

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

C.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

D.

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.

E.

Comply with NEMA PB 1.

F.

Comply with NFPA 70.

1.6

DELIVERY, STORAGE, AND HANDLING
A.

Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

B.

Handle and prepare panelboards for installation according to NECA 407.

1.7

PROJECT CONDITIONS
A.

Environmental Limitations:
1.

Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary
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HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.
B.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:
1.
2.
3.

1.8

Notify Owner no fewer than two days in advance of proposed interruption of electric
service.
Do not proceed with interruption of electric service without Owner's written permission.
Comply with NFPA 70E.

COORDINATION
A.

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

B.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchorbolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in
Division 03.

1.9

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.
1.

1.10
A.

Warranty Period: Five years from date of Substantial Completion.

EXTRA MATERIALS
Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1.
2.

Keys: Two spares for each type of panelboard cabinet lock.
Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:
Two spares for each panelboard, in addition to spares indicated in panel schedules.

PART 2 - PRODUCTS
2.1

GENERAL REQUIREMENTS FOR PANELBOARDS
A.

Enclosures: Surface-mounted cabinets.
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1.

2.
3.
4.
5.

Rated for environmental conditions at installed location.
a.
Indoor Dry and Clean Locations: NEMA 250, Type 1.
b.
Outdoor Locations and Maintenance Bay Area: NEMA 250, Type 3R.
Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.
Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or floor.
Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.
Finishes:
a.

b.
c.
6.

Section 26 24 16
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Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.
Back Boxes: Galvanized steel.
Fungus Proofing: Permanent fungicidal treatment for overcurrent protective
devices and other components.

Directory Card: Inside panelboard door, mounted in transparent card holder.

B.

Incoming Mains Location:
requirements.

C.

Phase, Neutral, and Ground Buses:
1.
2.
3.

D.

Top or bottom, in accordance with project conduit routing

Material: Tin-plated aluminum.
Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.
Split Bus: Vertical buses divided into individual vertical sections.

Conductor Connectors: Suitable for use with conductor material and sizes.
1.
2.
3.
4.

Material: Tin-plated aluminum.
Main and Neutral Lugs: Mechanical type.
Ground Lugs and Bus-Configured Terminators: Mechanical type.
Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate
at opposite end of bus from incoming lugs or main device.

E.

Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load
centers with one or more main service disconnecting and overcurrent protective devices.

F.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.

G.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.
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DISTRIBUTION PANELBOARDS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following.
1.
2.
3.
4.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.
Square D; a brand of Schneider Electric.

B.

Panelboards: NEMA PB 1, power and feeder distribution type.

C.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1.

For doors more than 36 inches (914 mm) high, provide two latches, keyed alike.

D.

Mains: Circuit breaker or Main Lugs only as indicated on the drawings.

E.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

F.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers.

2.3

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.
Square D; a brand of Schneider Electric.

B.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

C.

Mains: Circuit breaker or main lugs only as indicated on the drawings.

D.

Branch Overcurrent Protective Devices:
disturbing adjacent units.

E.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

F.

Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box
equipped with ground and neutral terminal buses.

PANELBOARDS
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DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.

B.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.
Square D; a brand of Schneider Electric.

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.
1.

2.
3.

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 250 A and larger.
GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).
Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a.
b.
c.

d.
e.
f.

2.5

Standard frame sizes, trip ratings, and number of poles.
Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.
Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.
Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
Shunt Trip: 24-V trip coil energized from separate circuit, set to trip at 55 percent
of rated voltage.
Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

ACCESSORY COMPONENTS AND FEATURES
A.

Accessory Set: Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

B.

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.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Receive, inspect, handle, and store panelboards according to NECA 407.

PANELBOARDS

262416 - 6

865

PROJECT NO. 15.021.001

Section 26 24 16
PANELBOARDS
Page 7 of 10

B.

Examine panelboards before installation. Reject panelboards that are damaged or rusted or have
been subjected to water saturation.

C.

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

D.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

INSTALLATION
A.

Install panelboards and accessories according to NECA 407.

B.

Equipment Mounting: Install panelboards on concrete bases, 4-inch (100-mm) nominal
thickness. Comply with requirements for concrete base specified in Division 03 Section "Castin-Place Concrete."
1.
2.
3.
4.
5.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around full perimeter of base.
For panelboards, install epoxy-coated anchor bolts that extend through concrete base and
anchor into structural concrete floor.
Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
Install anchor bolts to elevations required for proper attachment to panelboards.
Attach panelboard to the vertical finished or structural surface behind the panelboard.

C.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

D.

Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

E.

Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

F.

Install overcurrent protective devices and controllers not already factory installed.
1.

Set field-adjustable, circuit-breaker trip ranges.

G.

Install filler plates in unused spaces.

H.

Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or
space designated to be ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits
into raised floor space or below slab not on grade.

I.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

J.

Comply with NECA 1.
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IDENTIFICATION
A.

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Division 26 Section "Identification for Electrical Systems."

B.

Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

C.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Division 26 Section "Identification for Electrical Systems."

D.

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

3.4

FIELD QUALITY CONTROL
A.

Perform tests and inspections.

B.

Acceptance Testing Preparation:
1.
2.

C.

Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.
Test continuity of each circuit.

Tests and Inspections:
1.
2.
3.

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
Perform the following infrared scan tests and inspections and prepare reports:
a.

b.

Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each panelboard. Remove
front panels so joints and connections are accessible to portable scanner.
Instruments and Equipment:
1)

Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record
for device.

D.

Panelboards will be considered defective if they do not pass tests and inspections.

E.

Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.
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PROTECTION
A.

Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.

1.3

Receptacles and associated device plates.
Communications outlets.

DEFINITIONS
A.

EMI: Electromagnetic interference.

B.

GFCI: Ground-fault circuit interrupter.

C.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.

D.

RFI: Radio-frequency interference.

E.

TVSS: Transient voltage surge suppressor.

F.

UTP: Unshielded twisted pair.

1.4

SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

C.

Samples: One for each type of device and wall plate specified, in each color specified.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing
label warnings and instruction manuals that include labeling conditions.

WIRING DEVICES
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QUALITY ASSURANCE
A.

Source Limitations: Obtain each type of wiring device and associated wall plate through one
source from a single manufacturer. Insofar as they are available, obtain all wiring devices and
associated wall plates from a single manufacturer and one source.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Comply with NFPA 70.

1.6

COORDINATION
A.

Receptacles for Owner-Furnished Equipment: Match plug configurations.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Manufacturers' Names:
Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:
1.
2.
3.
4.

2.2

Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
Leviton Mfg. Company Inc. (Leviton).
Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

STRAIGHT BLADE RECEPTACLES
A.

Convenience Receptacles, 125 V, 20 A:
configuration 5-20R, and UL 498.
1.
2.

Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:
Products: Subject to compliance with requirements, provide one of the following:
a.
b.
c.
d.

2.3

Comply with NEMA WD 1, NEMA WD 6

Cooper; 5351 (single), 5352 (duplex).
Hubbell; HBL5351 (single), CR5352 (duplex).
Leviton; 5891 (single), 5352 (duplex).
Pass & Seymour; 5381 (single), 5352 (duplex).

RECEPTACLES
A.

Wiring Devices for Hazardous (Classified) Locations: Comply with NEMA FB 11 and UL
1010.
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Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.
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Cooper Crouse-Hinds.
EGS/Appleton Electric.
Killark; a division of Hubbell Inc.

SNAP SWITCHES
A.

Comply with NEMA WD 1 and UL 20.

B.

Switches, 120/277 V, 20 A:
1.

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

2.5

Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224
(four way).
Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four
way).
Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way),
20AC4 (four way).

OCCUPANCY SENSORS
A.

Wall-Switch Sensors:
1.

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

2.

2.6

Hubbell; AT120 for 120 V, AT277 for 277 V.
Leviton; ODS 15-ID.

Description: Adaptive-technology type, 120/277 V, adjustable time delay up to 20
minutes, 180-degree field of view, with a minimum coverage area of 900 sq. ft. (84 sq.
m).

WALL PLATES
A.

Single and combination types to match corresponding wiring devices.
1.
2.
3.

Plate-Securing Screws: Metal with head color to match plate finish.
Material for Finished Spaces: Smooth, high-impact thermoplastic.
Material for Unfinished Spaces, including Parts Storage Room, Maintenance Bay area,
and Lubrication Room: Stainless steel.
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Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed
and labeled for use in "wet locations."

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R weatherresistant, die-cast aluminum with lockable cover.
FINISHES

A.

Color: Wiring device catalog numbers in Section Text do not designate device color.
1.

Wiring Devices: As selected by Architect, unless otherwise indicated or required by
NFPA 70 or device listing.

PART 3 - EXECUTION
3.1

INSTALLATION
A.

Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise
noted.

B.

Coordination with Other Trades:
1.

2.

3.
4.
C.

Take steps to insure that devices and their boxes are protected. Do not place wall finish
materials over device boxes and do not cut holes for boxes with routers that are guided by
riding against outside of the boxes.
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.
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.
Install wiring devices after all wall preparation, including painting, is complete.

Conductors:
1.
2.
3.
4.

Do not strip insulation from conductors until just before they are spliced or terminated on
devices.
Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.
The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Article 300, without pigtails.
Existing Conductors:
a.
b.
c.

D.

Cut back and pigtail, or replace all damaged conductors.
Straighten conductors that remain and remove corrosion and foreign matter.
Pigtailing existing conductors is permitted provided the outlet box is large enough.

Device Installation:
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Replace all devices that have been in temporary use during construction or that show
signs that they were installed before building finishing operations were complete.
Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.
Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.
Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.
When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
Use a torque screwdriver when a torque is recommended or required by the manufacturer.
When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.
Tighten unused terminal screws on the device.
When mounting into metal boxes, remove the fiber or plastic washers used to hold device
mounting screws in yokes, allowing metal-to-metal contact.

E.

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.

F.

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.

G.

Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

3.2

IDENTIFICATION
A.

Comply with Division 26 Section "Identification for Electrical Systems."
1.

3.3

Receptacles: Identify panelboard and circuit number from which served. Use hot,
stamped or engraved machine printing with black-filled lettering on face of plate, and
durable wire markers or tags inside outlet boxes.

FIELD QUALITY CONTROL
A.

Tests for Convenience Receptacles:
1.
2.
3.
4.
5.
6.

Line Voltage: Acceptable range is 105 to 132 V.
Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is not acceptable.
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.
The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

1.3

Section Includes:
1.
Nonfusible switches.
2.
Enclosures.
DEFINITIONS

A.

NC: Normally closed.

B.

NO: Normally open.

C.

SPDT: Single pole, double throw.

1.4

PERFORMANCE REQUIREMENTS
A.

Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.
1.

1.5

The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified."

SUBMITTALS
A.

Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, accessories, and finishes.
1.
2.
3.
4.

Enclosure types and details for types other than NEMA 250, Type 1.
Current and voltage ratings.
Short-circuit current ratings (interrupting and withstand, as appropriate).
Include evidence of NRTL listing for series rating of installed devices.
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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.

C.

Qualification Data: For qualified testing agency.

D.

Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and
components, from manufacturer.
1.
2.
3.

E.

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control reports.
1.
2.
3.

Test procedures used.
Test results that comply with requirements.
Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

F.

Manufacturer's field service report.

G.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:
1.
2.

1.6

Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.
Time-current coordination curves (average melt) for each type and rating of overcurrent
protective device; include selectable ranges for each type of overcurrent protective
device.

QUALITY ASSURANCE
A.

Testing Agency Qualifications: Member company of NETA or an NRTL.
1.

B.

Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.
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C.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

D.

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.

E.

Comply with NFPA 70.

1.7

PROJECT CONDITIONS
A.

Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:
1.
2.

B.

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:
1.
2.
3.
4.

1.8

Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
Altitude: Not exceeding 6600 feet (2010 m).

Notify Owner no fewer than seven days in advance of proposed interruption of electric
service.
Indicate method of providing temporary electric service.
Do not proceed with interruption of electric service without Owner's written permission.
Comply with NFPA 70E.

COORDINATION
A.

Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

PART 2 - PRODUCTS
2.1

NONFUSIBLE SWITCHES
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.
2.
3.
4.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.
Square D; a brand of Schneider Electric.
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B.

Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

C.

Accessories:
1.
2.
3.

Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.
Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.
Lugs: Mechanical type, suitable for number, size, and conductor material.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with 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.

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.

Comply with NECA 1.

3.3

IDENTIFICATION
A.

Comply with requirements in Division 26 Section "Identification for Electrical Systems."
1.
2.

3.4

Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL
A.

Perform tests and inspections.

B.

Acceptance Testing Preparation:
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Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
Test continuity of each circuit.

Tests and Inspections:
1.
2.
3.

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
Test and adjust controls, remote monitoring, and safeties.
malfunctioning controls and equipment.

Replace damaged and

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 262816
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SECTION 26 51 00 - INTERIOR LIGHTING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.
3.
4.

B.

1.3

Interior lighting fixtures.
Emergency lighting units.
Exit signs.
Lighting fixture supports.

Related Sections include the following:
1.
Division 26 Section "Network Lighting Controls" for programmable control systems with
low-voltage control wiring and data communication circuits.
DEFINITIONS

A.

1.4

Luminaire: Complete lighting fixture, including LEDs, drivers, heat sink, and all other
components.
SUBMITTALS

A.

Product Data: For each type of lighting fixture, arranged in order of fixture designation.
Include data on features, accessories, finishes, and the following:
1.
2.
3.

B.

Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions,
weights, methods of field assembly, components, features, and accessories.
1.

C.

Physical description of lighting fixture including dimensions.
Emergency lighting units including battery and charger.
Life, output, and energy-efficiency data.

Wiring Diagrams: Power and control wiring.

Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which
the following items are shown and coordinated with each other, based on input from installers
of the items involved:
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Lighting fixtures.
Suspended ceiling components.
Structural members to which suspension systems for lighting fixtures will be attached.
Other items in finished ceiling including the following:
a.
b.
c.
d.
e.
f.

Air outlets and inlets.
Speakers.
Sprinklers.
Smoke and fire detectors.
Occupancy sensors.
Access panels.

D.

Field quality-control test reports.

E.

Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency,
operation, and maintenance manuals.

F.

DLC Certification for LED fixtures: Provide lighting facts documentation.

G.

Warranties: Special warranties specified in this Section.

1.5

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.

All LED fixtures are to be tested and should adhere to IESNA LM79 testing standards for
lumen output and depreciation.

C.

All LED fixtures are to be tested to LM80 standards.

D.

Comply with NFPA 70.

1.6

COORDINATION
A.

1.7

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, firesuppression system, and partition assemblies.
WARRANTY

A.

Warranty for LED luminaires: Manufacturer's standard form, made out to Owner and signed by
luminaire manufacturer agreeing to replace any component of the luminaire that fails in
materials or workmanship, f.o.b. the nearest shipping point to Project site, within specified
warranty period indicated below.
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Warranty Period: 5 years from date of Substantial Completion.

EXTRA MATERIALS
A.

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1.
2.

Plastic Diffusers and Lenses: 1 of each type and rating installed.
Guards: 1 for every 20 of each type and rating installed. Furnish at least one of each
type.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1.

2.2

Basis-of-Design Product: The design for each lighting fixture is based on the product
named on the drawings. Subject to compliance with requirements, provide either the
named product or a comparable product by another manufacturer.

LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
A.

Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

B.

Metal Parts: Free of burrs and sharp corners and edges.

C.

Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

D.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions. Designed to prevent doors, frames, lenses, diffusers, and other
components from falling accidentally when secured in operating position.

E.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
1.
2.
3.
4.

White Surfaces: 85 percent.
Specular Surfaces: 83 percent.
Diffusing Specular Surfaces: 75 percent.
Laminated Silver Metallized Film: 90 percent.
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LED LUMINAIRES AND ACCESSORIES
A.

2.4

Description:
1.
All fixtures are to be tested and should adhere to IESNA LM79 testing standards for
lumen output and depreciation.
2.
All fixtures are to be tested to LM80 standards.
3.
All fixtures are to be DLC certified.
4.
All fixtures are to be rated to deliver L80 performance for a minimum of 50,000 hours.
5.
All fixtures are to be equipped with a 0-10V dimming driver.
EXIT SIGNS

A.

Description: Comply with UL 924; for sign colors, visibility, luminance, and lettering size,
comply with authorities having jurisdiction.

B.

Internally Lighted Signs:
1.
Lamps for AC Operation: LEDs, 70,000 hours minimum rated lamp life.
2.
Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained
power pack.
a.
b.
c.

d.
e.

2.5

Battery: Sealed, maintenance-free, nickel-cadmium type.
Charger: Fully automatic, solid-state type with sealed transfer relay.
Operation: Relay automatically energizes lamp from battery when circuit voltage
drops to 80 percent of nominal voltage or below. When normal voltage is restored,
relay disconnects lamps from battery, and battery is automatically recharged and
floated on charger.
Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.
LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

EMERGENCY LIGHTING UNITS
A.

Description: Self-contained units complying with UL 924.
1.
2.
3.

4.
5.

Battery: Sealed, maintenance-free, lead-acid type.
Charger: Fully automatic, solid-state type with sealed transfer relay.
Operation: Relay automatically turns lamp on when power supply circuit voltage drops
to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery
when voltage approaches deep-discharge level. When normal voltage is restored, relay
disconnects luminaire from battery, and battery is automatically recharged and floated on
charger.
Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and
demonstrates unit operability.
LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge;
bright glow indicates charging at end of discharge cycle.
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PART 3 - EXECUTION
3.1

INSTALLATION
A.

Lighting fixtures: Set level, plumb, and square with ceilings and walls.

B.

Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a support
element.
1.
2.
3.

4.

C.

Suspended Lighting Fixture Support:
1.
2.
3.

D.

3.2

Install a minimum of four ceiling support system rods or wires for each fixture. Locate
not more than 6 inches (150 mm) from lighting fixture corners.
Support Clips: Fasten to lighting fixtures and to ceiling grid members at or near each
fixture corner with clips that are UL listed for the application.
Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans
or center in acoustical panel, and support fixtures independently with at least two 3/4inch (20-mm) metal channels spanning and secured to ceiling tees.
Install at least one independent support rod or wire from structure to a tab on lighting
fixture. Wire or rod shall have breaking strength of the weight of fixture at a safety factor
of 3.

Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.
Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for
suspension for each unit length of fixture chassis, including one at each end.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."
FIELD QUALITY CONTROL

A.

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify
transfer from normal power to battery and retransfer to normal.

B.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION

INTERIOR LIGHTING

26 51 00- 5

886

PROJECT NO. 15.021.001

INTERIOR LIGHTING

Section 26 51 00
INTERIOR LIGHTING
Page 6 of 6

26 51 00- 6

887

PROJECT NO. 15.021.001

Section 26 51 00
EXTERIOR LIGHTING
Page 1 of 8

SECTION 26 56 00
EXTERIOR LIGHTING
PART 1 - GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes the following:
1.
2.

B.

Related Sections include the following:
1.

1.3

Exterior luminaires.
Poles and accessories.

Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on
exterior surfaces of buildings.

DEFINITIONS
A.

CRI: Color-rendering index.

B.

HID: High-intensity discharge.

C.

Luminaire: Complete lighting fixture.

D.

Pole: Luminaire support structure.

E.

Standard: Same definition as "Pole" above.

1.4

SUBMITTALS
A.

Product Data: For each luminaire, pole, and support component, arranged in order of lighting
unit designation. Include data on features, accessories, finishes, and the following:
1.
2.
3.

Physical description of luminaire, including materials, dimensions, effective projected
area, and verification of indicated parameters.
Details of attaching luminaires and accessories.
Details of installation and construction.
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Luminaire materials.
Photometric data based on laboratory tests of each luminaire type, complete with
indicated lamps and accessories.
a.
Photometric data shall be certified by manufacturer's laboratory with a current
accreditation under the National Voluntary Laboratory Accreditation Program for
Energy Efficient Lighting Products.
Materials, dimensions, and finishes of poles.
Means of attaching luminaires to supports, and indication that attachment is suitable for
components involved.
Anchor bolts for poles.
Manufactured pole foundations.

Shop Drawings:
1.
2.
3.

Anchor-bolt templates keyed to specific poles and certified by manufacturer.
Design calculations, certified by a qualified professional engineer, indicating strength of
screw foundations and soil conditions on which they are based.
Wiring Diagrams: Power wiring.

C.

Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that
products are designed for indicated load requirements in AASHTO LTS-4 and that load
imposed by luminaire has been included in design.

D.

Qualification Data: For agencies providing photometric data for lighting fixtures.

E.

Field quality-control test reports.

F.

Operation and Maintenance Data: For luminaires and poles to include in emergency, operation,
and maintenance manuals.

G.

Warranty: Special warranty specified in this Section.

1.5

QUALITY ASSURANCE
A.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers'
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program
for Energy Efficient Lighting Products.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.

Comply with IEEE C2, "National Electrical Safety Code."

D.

Comply with NFPA 70.
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DELIVERY, STORAGE, AND HANDLING
A.

Package aluminum poles for shipping according to ASTM B 660.

B.

Store poles on decay-resistant-treated skids at least 12 inches (300 mm) above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air circulation.

C.

Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.

1.7

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace products that fail in materials or workmanship; that corrode; or that fade, stain,
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty
period. Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or
unauthorized repairs or alterations from special warranty coverage.
1.
2.
3.
4.

Warranty Period for Luminaires: Five years from date of Substantial Completion.
Warranty Period for Metal Corrosion: Five years from date of Substantial Completion.
Warranty Period for Color Retention: Five years from date of Substantial Completion.
Warranty Period for Poles: Repair or replace lighting poles and standards that fail in
finish, materials, and workmanship within manufacturer's standard warranty period, but
not less than three years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

2.2

Basis of Design Product: The design of each item of exterior luminaire and its support is based
on the product named on the drawings. Subject to compliance with requirements, provide either
the named product or a comparable product by one of the other manufacturers specified.
LUMINAIRES, GENERAL REQUIREMENTS

A.

Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.

B.

Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for
luminaires.

C.

Metal Parts: Free of burrs and sharp corners and edges.

D.

Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form and
support to prevent warping and sagging.
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E.

Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or
deform in use. Provide filter/breather for enclosed luminaires.

F.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

G.

Exposed Hardware Material: Stainless steel.

H.

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

I.

Light Shields: Metal baffles, factory installed and field adjustable, arranged to block light
distribution to indicated portion of normally illuminated area or field.

J.

Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

K.

Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested
luminaire before shipping. Where indicated, match finish process and color of pole or support
materials.

L.

Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual
for Architectural and Metal Products" for recommendations for applying and designating
finishes.

M.

Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products" for recommendations for applying and
designating finishes.

2.3

POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
A.

Structural Characteristics: Comply with AASHTO LTS-4.
1.

Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in Part 1
"Structural Analysis Criteria for Pole Selection" Article, with a gust factor of 1.3.

B.

Luminaire Attachment Provisions:
Comply with luminaire manufacturers' mounting
requirements. Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.

C.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.
1.

Materials: Shall not cause galvanic action at contact points.
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Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:
fabrication, unless stainless-steel items are indicated.
Anchor-Bolt Template: Plywood or steel.
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Hot-dip galvanized after

D.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place
Concrete."

E.

Power-Installed Screw Foundations: Factory fabricated by pole manufacturer, with structural
steel complying with ASTM A 36/A 36M and hot-dip galvanized according to
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and
strength required to support pole, luminaire, and accessories.

F.

Breakaway Supports: Frangible breakaway supports, tested by an independent testing agency
acceptable to authorities having jurisdiction, according to AASHTO LTS-4.

2.4

STEEL POLES
A.

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig
(317 MPa); 1-piece construction up to 40 feet (12 m) in height with access handhole in pole
wall.
1.
2.

B.

Shape: As indicated on fixture schedule.
Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway
support.

Brackets for Luminaires: Detachable, cantilever, without underbrace.
1.
2.
3.

Adapter fitting welded to pole and bracket, then bolted together with stainless-steel bolts.
Cross Section: Tapered oval, with straight tubular end section to accommodate
luminaire.
Match pole material and finish.

C.

Intermediate Handhole and Cable Support: Weathertight, 3-by-5-inch (76-by-127-mm)
handhole located at bottom of pole with cover for access to internal welded attachment lug for
electric cable support grip.

D.

Grounding and Bonding Lugs: Welded 1/2-inch (13-mm) threaded lug, complying with
requirements in Division 26 Section "Grounding and Bonding for Electrical Systems," listed for
attaching grounding and bonding conductors of type and size listed in that Section, and
accessible through handhole.

E.

Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable
and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.

F.

Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.
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PART 3 - EXECUTION
3.1

LUMINAIRE INSTALLATION
A.

Fasten luminaire to indicated structural supports.
1.

B.
3.2

Use fastening methods and materials selected to resist seismic forces defined for the
application and approved by manufacturer.

Adjust luminaires that require field adjustment or aiming.
POLE INSTALLATION

A.

Align pole foundations and poles for optimum directional alignment of luminaires and their
mounting provisions on the pole.

B.

Clearances: Maintain the following minimum horizontal distances of poles from surface and
underground features, unless otherwise indicated on Drawings:
1.
2.
3.

Fire Hydrants and Storm Drainage Piping: 60 inches (1520 mm)
Water, Gas, Electric, Communication, and Sewer Lines: 10 feet (3 m)
Trees: 15 feet (5 m)

C.

Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in
Division 03 Section "Cast-in-Place Concrete."

D.

Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level
recommended by pole manufacturer.
1.
2.
3.
4.

E.
3.3

Use anchor bolts and nuts selected to resist seismic forces defined for the application and
approved by manufacturer.
Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.
Install base covers, unless otherwise indicated.
Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through
grout. Arrange to drain condensation from interior of pole.

Raise and set poles using web fabric slings (not chain or cable).
CORROSION PREVENTION

A.

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.
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Steel Conduits: Comply with Division 26 Section "Raceway and Boxes for Electrical Systems."
In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-wrapping
plastic tape applied with a 50 percent overlap.
GROUNDING

A.

Ground metal poles and support structures according to Division 26 Section "Grounding and
Bonding for Electrical Systems."
1.
2.

3.5

Install grounding electrode for each pole, unless otherwise indicated.
Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

FIELD QUALITY CONTROL
A.

Inspect each installed fixture for damage. Replace damaged fixtures and components.

B.

Illumination Observations: Verify normal operation of lighting units after installing luminaires
and energizing circuits with normal power source.

C.

Test fixture operation with lighting controls and verify proper operation with control elements
specified.

D.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Demolition of designated site structures, fences, and foundations.
B. Demolition of pavements, curbs and gutters, drainage structures, drainage pipe, utilities, site signs,
and landscaping.
C. Disconnecting and capping or removal of identified utilities.
D. Removal of underground piping.
E. Filling voids in subgrade created as a result of removals or demolition.
F. Storage of items to be reused.
G. Disposal of demolished materials.
1.03

RELATED WORK

A. Section 01 11 00 – Summary of work.
B. Section 01 20 00 – Contract Considerations.
C. Section 01 52 00 – Construction Facilities and Controls.
D. Section 31 23 00 – Excavation and Fill.
1.04

QUALITY ASSURANCE

A. Conform to applicable local code for demolition work, safety of adjacent buildings and structures,
dust control, and runoff control.
B. Obtain required permits and licenses from authorities having jurisdiction.
including disposal charges.

Pay associated fees

C. Notify affected utility companies before starting work and comply with utility company requirements.
D. Do not close or obstruct roadways, sidewalks or fire hydrants without permits.
E. Barricade and mark hazards as necessary.
F. Conform to applicable regulatory procedures when discovering hazardous or contaminated
materials.
1.05

PROJECT CONDITIONS

A. Existing conditions:
1. The Owner assumes no responsibility for condition of structures to be demolished.
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2. Conditions existing at time of inspection for bidding purposes will be maintained by the
Owner.
3. Items to be revised or reused shall be stored and protected under requirements of Section
01 60 00 – Product Requirements. Refer to drawings for items to be reused.
4. Unless otherwise indicated in the contract documents, or specified, remove items of
salvageable value to contractor from project site and structure. Storage or sale of removed
items on project site not permitted.
5. Use of explosives, burning or fires of any nature are not permitted.
PART 2 – PRODUCTS (NOT USED)
PART 3 – EXECUTION
3.01

EXAMINATION

A. Verification of Conditions: Verify that field measurements, surfaces, substrates, and conditions are
as required, and ready to receive work.
1.

Locate existing utilities.

2.

Verify that survey benchmark and intended elevations for the work are as indicated and are
not located in an area that may be damaged.

3.

Verify that existing plant life and clearing limits are clearly tagged, identified and marked in
such a manner as to insure their safety throughout construction operations.

B. Report, in writing, to the Architect prevailing conditions that will adversely affect satisfactory
execution of the work of this section. Do not proceed with work until unsatisfactory conditions have
been corrected.
C. By beginning the work, the contractor accepts conditions and assumes responsibility for correcting
unsuitable conditions encountered at no additional cost to the Owner.
3.02

PREPARATION

A. Provide, erect, and maintain erosion control devices, dust control measures, temporary barriers, and
security devices at locations indicated on drawings and as specified.
B. Protect appurtenances and structures that are not indicated to be demolished. Repair damage
caused by demolition operations at no additional cost.
C. Prevent movement or settlement of adjacent structures. Provide bracing and shoring.
D. Mark location of utilities. Protect and maintain, in safe and operable condition, utilities to remain.
Provide temporary services during interruptions to existing utilities acceptable to governing
authorities and the Owner.
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DEMOLITION WORK

A. Demolition Requirements:
1.

Conduct demolition to minimize interference with adjacent structures or pavements.

2.

Stop operations immediately if adjacent structures appear to be in danger. Notify Architect
and Owner immediately. Do not resume operations until directed by Architect.

3.

Conduct operations with minimum interference to public or private access. Maintain access
and egress at all times.

4.

Obtain written permission from adjacent property owners when demolition equipment will
traverse, infringe upon, or limit access to their property.

5.

Sprinkle soil and demolition work area with water to minimize dust. Provide hoses and
water connections for this purpose. Use of water will not be permitted when it will result in,
or create hazardous conditions such as icing or flooding.

6.

Comply with governing regulations pertaining to environmental protection.

7.

Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition
operations. Return adjacent areas to condition existing prior to start of work.

B. Demolition:
1.

Notify the Owner of intent to demolish, two weeks prior to demolition, and verify property is
vacated prior to starting demolition.

C. Demolition of Utilities:
1.

Disconnections of utility services and related equipment shall be in accordance with Division
15 and Division 16.

2.

Remove all existing utilities indicated on the drawings to be removed.

3.

Where existing utilities are not indicated to be removed, but are to be discontinued, sealed
or capped off, the work shall be completed in accordance with Division 15 and/or Division
16.

D. Filling Voids:
1.

Completely fill below grade areas and voids existing or resulting from demolition or removal
of structures (pits, wells, cisterns, etc.) using approved select fill materials consisting of
stone, gravel, and sand free from debris, trash, frozen materials, roots, and other organic
matter.

2.

Remove standing water, frost, frozen, or unsuitable material, trash, and debris from areas to
be filled before fill placement.

3.

Place fill materials in horizontal layers and compact each layer at optimum moisture content
of fill material to proposed density as specified in Section 31 23 00 – Excavation & Fill.

4.

Grade surface to match adjacent grades and to provide flow of surface drainage after fill
placement and compaction.
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B. In cut areas where fill is to be placed, the subgrade moisture content and density shall be verified
unless intact undisturbed limestone is present, in which case density testing is not required. If the
density is less than 95 percent of the maximum dry density as determined by ASTM D698 (Standard
Proctor) or if the moisture content is below optimum, the subgrade shall be scarified to a depth of 6
inches. After scarifying moisture shall be adjusted as necessary and the soils shall be compacted to
a minimum of 95 percent of the maximum of dry density as determined by ASTM D698 (Standard
Proctor) at moisture contents that are at or above the Proctor optimum value.
C. Do not allow water to collect in or near foundation areas or floor slab during or after construction.
3.04

CLEARING

A. Clean out all vegetation as required for new construction and as indicated on the drawings, including
roots 1” in diameter and larger, to a depth of at least 12” below the existing ground surface or
subgrade of new graded surface, whichever is lower. Treat roots remaining in the soil with a weed
killer approved by the governing authorities.
B. In cut areas where fill is to be placed, the subgrade moisture content and density shall be verified
unless intact undisturbed limestone is present in which case density testing is not required. If the
density is less than 95 percent of the maximum dry density as determined by ASTM D698 (Standard
Proctor) or if the moisture content is below optimum, the subgrade shall be scarified to a depth of 6
inches. After scarifying moisture shall be adjusted as necessary and the soils shall be compacted to
a minimum of 95 percent of the maximum of dry density as determined by ASTM D698 (Standard
Proctor) at moisture contents that are at or above the Proctor optimum value.
C. Do not allow water to collect in or near foundation areas or floor slab areas during or after
construction.
3.05

CONSERVATION OF TOPSOIL

A. After the area has been cleared of vegetation, strip the existing topsoil to the depth necessary to
provide at least 6” depth of topsoil in areas shown on the drawings to be turfed or planted, and to fill
planters, without contamination with subsoils.
B. Stockpile in an area clear of new construction.
3.06

STORAGE AND ITEMS TO BE REUSED

A. Items as shown on drawings or designated to be reused shall be and protected during demolition.
B. Upon salvaging reused items, provide storage as per Section 01 60 00 – Product Requirements.
C. Reuse as directed or shown on drawings.
3.07

DISPOSITION OF MATERIALS

A. All existing materials removed from the existing site construction and that are not indicated to be reused in the new construction shall become the property of the contractor and shall be promptly
removed from the site.
END OF SECTION
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PART 1 – GENERAL
1.01
A.
1.02

RELATED DOCUMENTS
Provisions established within the General and Supplementary General Conditions of the Contract,
Division 1 - General Requirements, and the Drawings are collectively applicable to this Section.
SUMMARY

A.

Section Includes:
1. Excavating, filling, backfilling, grading, and compacting of earth at the site.
2. Preparation of building pad to limits shown on plans.
3. Provide and stockpile top soil on site.
4. Dewatering excavations.

B.

Related Sections:
1. Section 00 31 32 – Information available to bidders (Geotechnical Data).
2. Section 01 45 00 – Testing and Laboratory Services.
3. Section 31 10 00 – Site Demolition and Clearing
4. Section 31 23 16 – Civil Excavating, Backfilling, and Compacting for Utilities.
5. Section 32 13 13 – Portland Cement Concrete Paving and Curbs.

1.03
A.

1.04

REFERENCES
American Society for Testing and Materials (ASTM):
1. ASTM D 698-78 Tests Methods for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures, Using 5.5-lb. Hammer and 12-in. Drop.
2. ANSI/ASTM D2922 - Density of Soil in Place by the Nuclear Methods.
SUBMITTALS

A.

Submit in accordance with Section 01 33 23 – Shop Drawings, Product Data, and Samples.

B.

Samples: Submit a one gallon sample and material analysis results of imported topsoil from a testing
laboratory indicating compliance with these specifications. Any topsoil delivered to the site which does
not comply with the approved sample shall be re-tested at the Contractor's expense and replaced.

C.

Test Reports:
1. Submit copies of test reports in accordance with Section 01 45 00 – Testing and Laboratory
Services.
2. Compaction Tests: Submit copies of compaction test reports.

D.

Certifications
1. Submit to Architect, a statement certified and sealed by Professional Structural Engineer
registered in the State of Texas, attesting to adequacy of shoring, sheeting and retention system
components for trenches and excavations to:
a. Withstand lateral earth and hydrostatic pressure loads.
b. Enable a safe wall system to allow excavation to proceed.
c. That maximum allowable deflection of shoring, sheeting and retention system will not
interfere with subsequent construction.
2. Certify completed wall system meets law, ordinance and Building Code requirements.
3. Certify that component parts are properly designed or selected for locale and application intended
and installation was made in accordance with practices standard to the industry.
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QUALITY ASSURANCE
Laboratory Control: On site or Imported topsoil, if required, shall be inspected and tested by an
independent testing laboratory.
1. Testing laboratory shall make tests of the soil from the selected source to determine that it meets
the specified requirements for select fill and imported topsoil.
PROJECT CONDITIONS

A.

Temporary Sheeting: Shore and sheet excavations to protect utilities and to prevent cave-in.
Maintain sheeting secure until permanent construction is in place. Remove sheeting as excavations
are backfilled.

B.

Drainage: Provide for adequate surface drainage during construction to keep the site free of surface
water without creating a nuisance in adjacent areas.

C.

Pumping: Keep the excavations free of water at all times by pumping or other means. This shall be
the responsibility of the Contractor regardless of the cause, source, or nature of the water.

D.

Protection:
1. Property: Protect adjoining property, including improvements out-side the limits of the work.
Protect walks, curbs, and paving from damage by heavy equipment and trucks.
2. Trees: Protect tops, trunks, and roots of trees on the site which are to remain. Box and/or fence
trees vulnerable to damage during construction. Remove interfering branches with care and cover
scars with tree paint. Do not permit fires, storage of materials or excavation within the branch
spread of trees to remain.
3. Protect benchmarks.
4. Protect above and below grade utilities which are to remain.
5. Protect excavations by shoring, bracing, sheet piling, underpinning, or other methods required to
prevent cave-in or loose soil from falling into excavation. Monitor shoring system and surrounding
ground surface during construction to detect movement. If movement becomes significant, take
contingency steps to brace excavation and adjacent utility lines.

PART 2 – PRODUCTS
2.01
A.

SOIL MATERIALS
Topsoil:
1. Strip topsoil from limits of grading areas, clean of grass, roots, rocks and debris to a depth of
between 4" to 6", and stockpile for placement on all landscape and all open space areas.
2. Imported topsoil shall be required in the event onsite excavations are not adequate to complete
filling operations and to achieve a minimum 6" depth planting bed for all landscape and lawn
areas.
a. Contractor shall haul and place imported topsoil obtained from off-site sources (if necessary)
to construct the topsoil layer and various other details of the construction drawings. All costs
related to such imported topsoil fill will be included in the contract price, and no additional or
separate payment for imported fill will be due the Contractor.
b. Topsoil shall be secured from an approved off-site location. It shall be fertile, friable, natural
loam containing a liberal amount of humus and shall be capable of sustaining vigorous plant
growth. It shall be free of stone lumps, clods of hard earth, plants or their roots, sticks, and
other extraneous matter. Under no circumstances will topsoil be accepted unless it is free of
the aforementioned contaminants. Contractor may use approved means of treating the
topsoil to ensure its acceptability. Imported topsoil shall be rock free.
c. The soil texture shall be classified as loam or sandy loam according to the "soil triangle"
published by the United States Agriculture Department and the following criteria:
1. Sand (2.0 to 0.05 mm dia.)(No. 10 sieve): Loam 25-50%; Sandy Loam 45-85%.
2. Silt (0.05 to 0.002 mm dia.)(No. 270 sieve): Loam 30-50%; Sandy Loam less than 50%.
3. Clay (smaller than 0.002 mm dia.)(Hydrometer Analysis): Sandy Loam less than 50%.
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4. Natural organic content: Not less than 1.5%.
5. pH of Soil: Not more than 7.6.
6. Soil texture shall be determined by utilizing processes as prescribed in ASTM D 422
using the No. 10 and No. 270 sieves and a hydrometer analysis.
3. Unsuitable Materials: Topsoil or unclassified fill will be declared as "unsuitable" if any of the
following conditions or matter and particles are present to a degree that is judged detrimental to
the proposed use of the material:
a. Moisture.
b. Decayed or un-decayed vegetation.
c. Hardpan clay, heavy clay, or clay balls.
d. Rubbish.
e. Construction rubble.
f. Sand or gravel.
g. Rocks, cobbles, or boulders.
h. Cementitious matter.
i. Foreign matter of any kind.
4. Unsuitable materials shall be disposed of as "waste".
5. Wet Material: If fill material is unsatisfactory for use as embankment solely because of high
moisture content, the Architect may grant the Contractor permission to process the material to
reduce the moisture content to a usable optimum condition.
B.

Unselected Earth Fill: Clean, sandy soil, free of organic matter and refuse, roots, clay lumps and with
no rocks larger than 2", with a liquid limit less than 50.

PART 3 – EXECUTION
3.01

EXAMINATION

A.

Establish extent of excavation by area and elevation; designate and identify datum elevation.

B.

Set required lines and grades using a licensed surveyor.

C.

Maintain bench marks, monuments and other reference points.

3.02

PREPARATION

A.

Before starting excavation, establish location and extent of underground utilities occurring in work
area.

B.

Notify utility companies sufficiently in advance to remove and relocate lines which are in way of
excavation.

C.

Maintain, reroute or extend as required, existing utility lines to remain which pass through work area.

D.

Protect and support utility services uncovered by excavation.

E.

Remove abandoned utility service lines from areas of excavation; cap, plug or seal such lines and
identify at grade.

F.

Accurately locate and record abandoned and active utility lines rerouted or extended on Project
Record Documents.

G.

Upon discovery of unknown utility or concealed condition, discontinue affected work and notify
Architect.

H.

Remove grass, weeds, roots and other vegetation from areas to be excavated, filled and graded. Fill
stump holes and like small excavations with suitable material placed in lifts and thoroughly tamped.
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I.

Scarify the subgrade soil of pavement areas to a minimum depth of 12 inches, water and recompact.
Compaction in a range of 95 percent to 100 percent ASTM D698 (Standard Proctor) maximum
density at a moisture content within three percent of optimum.

J.

Scarify general subgrade soils in place to a depth of 6 to 8 inches and compact to between 95 and 100
percent of Standard Density for structural areas and between 90 and 95 percent for the balance of the
site, both at or above optimum moisture content, in accordance with ASTM D698.

3.03

EXCAVATION

A.

General: Excavate to the lines, grades and sections shown on the drawings. Allow space for the
construction of forms. Excavate as required regardless of the condition or type of material
encountered.
1. Cut areas accurately to the indicated cross-sections and grades. Take care to prevent excavation
below the grades indicated. Any bottoms and slopes that are undercut shall be backfilled with
earth fill and compacted.
2. Finish the excavating required for graded areas and building pad to a tolerance of one inch above
or below the rough grade.
3. Remove underground obstructions except for piping and conduit which shall be handled as
specified in Section 01 11 00 – Summary of Work.

B.

Over cut planting and lawn areas to allow a layer of topsoil not less than 6" thick.

C.

Maintain excavations to drain and be free of excess water. Ponding of water on site will not be
permitted.

D.

Exercise extreme care in grading around existing trees. Do not disturb existing grades around existing
trees except as otherwise noted. When excavation through roots is necessary, and after review by
Landscape Architect, perform by hand and cut roots with sharp axe, prune trees to compensate for
root loss.

E.

Fill over-excavated areas under structure bearing surfaces in accordance with Architect's direction.

F.

Do not allow construction equipment to create "pumping" of soils.

G.

Stockpile excavated clean fill for reuse where directed. Remove excess or unsuitable excavated fill
from site.

H.

Over excavate existing soils in saturated conditions. Stockpile wet material. Allow drying out to take
place. Mix stockpiled materials with relatively dry onsite material before recompacting.

3.04
A.
3.05
A.

WASTING
Surplus excavated material not suitable or required for embankment fill and backfill shall be wasted
off site.
FILL AND BACKFILL
Filling: Construct compacted fills to the lines, grades and sections shown on the drawings.
1. Complete stripping and wasting operations in advance of fill construction. Proof roll, compact,
and establish moisture content.
2. Deposit and mix fill material in horizontal layers not more than 8" deep, loose measurement.
Manipulate each layer until the material is uniformly mixed and pulverized.
3. Fill material shall have a moisture content at or slightly above optimum, to achieve specified
compaction. If fill is too wet, dry by aeration to achieve desired moisture content. If fill is too dry,
add water and mix in by blading and discing to achieve desired moisture content.
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4. Exercise care to prevent movement or breakage or walls, trenches, and pipe during filling and
compaction. Place fill near such items by means of light equipment and tamp with pneumatic or
hand tampers.
5. Proof-roll exposed subgrade in building and paving areas with heavily loaded dump truck or
similar acceptable construction equipment, to detect unsuitable soil conditions. Commence
proof-rolling operations after a suitable period of dry weather to avoid degrading acceptable
subgrade surfaces. Make four passes over each section with proof-rolling equipment, with the
last two perpendicular to the first two.
6. Cut out soft areas of subgrade not readily capable of in- situ compaction. Backfill and compact to
density equal to requirements for subsequent backfill material.
B.

3.06
A.

3.07
A.

Backfilling: Construct compacted fill against and around concrete beams below finish grade.
1. Verify areas to be backfilled are free of debris, snow, ice or water, and ground surfaces are not
frozen.
2. Do not backfill until underground construction has been inspected, tested and approved, forms
removed, and the excavations cleaned of trash and debris.
3. Bring backfill to required grades by depositing material in horizontal layers not more than 10"
deep, loose measurement.
4. Site backfill systematically, as early as possible, to allow maximum time for natural settlement.
Do not backfill over porous, wet or spongy subgrade surfaces.
5. Maintain optimum moisture content of backfill materials to attain required compaction density.
6. Make gradual changes in grade. Blend slopes into level areas.
COMPACTION
Compact each layer of earth fill and backfill thoroughly and evenly until there is no evidence of further
compaction and a solid and uniform density is secured, using the following criteria unless otherwise
directed in the geotechnical report prepared for this project.
1. Scarify the subgrade soil of pavement areas to a minimum depth of 12 inches, water and
recompact. Compaction in a range of 95 percent to 100 percent ASTM D698 (Standard Proctor)
maximum density at a moisture content within three percent of optimum. Scarify general
subgrade soils in place to a depth of 6 to 8 inches and compact to between 95 and 100 percent of
Standard Density for structural areas and between 90 and 95 percent for the balance of the site,
both at or above optimum moisture content, in accordance with ASTM D698.
2. Equipment for compacting shall be sheepsfoot and rubber tired rollers or other compactors
capable of obtaining the required density. Compact the fill with power tampers and by hand in
areas not accessible to rollers.
3. Compact each layer of fill to the density listed below as a function of the location. The required
density in each case is indicated as a percentage of the maximum dry unit weight determined
using the standard compaction test ASTM D 698.
4. Compact select fill at perimeter grade beams to the density listed below at a moisture content
between optimum and 4 percentage points above optimum (0 to +4).
a. Material under paving ..................................... 95 to 100%.
b. Material under lawn areas ......................................... 90%.
c. Material under building pad ............................ 95 to 100%.
GRADING
Site Grading: Shape and finish earthwork to bring the site to the finish grades and elevations shown
on the drawings.
1. Establish grades by means of grade stakes placed at corners of units, at abrupt changes of
grade, and elsewhere as may be required.
2. Rough grade for paving, and site improvements to the subgrade elevations required. Soft and
unstable material which will not readily compact when rolled or tamped shall be removed and the
resulting depressions filled with stable material and re-compacted.
3. Finish grade to the finish contours and spot grades shown. Extend cuts and fills to feather out
beyond the last finish contour or spot grade shown. Grade to uniform levels and slopes between
points for which elevations are given, round off abrupt changes in elevation, and finish off
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smoothly. Finish grades shall slope away from the building in all directions to assure proper
drainage.
4. Execute erosion control measures in accordance with the Storm Water Pollution Prevention Plan
(SWPPP).
B.

3.08

Grading Around Trees: Where grading is required within the branch spread of trees that are to
remain, perform the work as follows:
1. When trenching occurs, the tree roots shall not be cut but the trench shall be tunneled under or
around the roots by hand digging.
2. When the existing grade at a tree is below the new finished grade, and fill not exceeding 6" is
required, clean washed gravel graded from 1" to 2" size shall be placed directly around the tree
trunk. The gravel shall extend out from trunk on all sides a minimum of l8" and finish
approximately 2" above the finished grade at the tree. Install gravel before earth fill is placed.
3. Trees in areas where the new finished grade is to be lowered shall have re-grading work done by
hand to elevation as indicated. Existing grades immediately surrounding the trunk shall not be
altered except at the direction of the Architect.
PLACING TOPSOIL

A.

Prior to placing topsoil, scarify subgrade to a depth of 6". Following scarification, topsoil shall be
spread in one 6" thick lift. Topsoil shall be compacted to the approximate density of undisturbed soil.
If there is insufficient stockpiled topsoil from on-site sources to complete the work, bring in topsoil
from off-site sources as needed. After topsoil has been placed, blade, roll lightly, and rake as
required to comply with 3.08, B below.

B.

After placement of topsoil, eliminate all low or hollow places that would allow water to stand or pond
during rainfall or during operation of lawn irrigation systems. The area shall be free of all natural
debris and shall also be free of all clods and rocks which are 1/2" in size or larger.

C.

Finish surfaces shall not vary more than one inch from established grade elevation.

D.

Provide uniform roundings at top and bottom of slopes and other breaks in grade.
irregularities and areas where water will stand.

E.

Uniformly distribute topsoil to required grades; feather back to where grades remain unchanged.

3.09

Correct

PROTECTION, CLEAN-UP AND EXCESS MATERIALS

A.

Protect grades from construction and weather damage, washing, erosion and rutting, and repair such
damage that occurs.

B.

Correct any settlement below established grades to prevent ponding of water.

C.

At locations where concrete or other foreign matter has penetrated or been mixed with earth, remove
damaged earth and replace with clean material.

D.

Remove excess stockpiled material, debris, waste, and other material from site and leave work in
clean finished condition for final acceptance. Contractor is responsible for disposal of debris and
excess materials.

3.10
A.

FIELD QUALITY CONTROL
Compaction Tests: Field density testing of the select fill material under the building pad and paving
shall be performed by an Independent Testing Laboratory.
1. Testing laboratory shall make one in place density test for each 5000 sq. ft. of area per lift, but in
no case less than two tests to insure that the specified density is obtained.
2. The cost of the full-time inspection service shall be per Specification Section 01 45 00 – Testing
and Laboratory Services.
END OF SECTION
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PART 1 – GENERAL
1.01
A.
1.02

RELATED DOCUMENTS
Provisions established within the General and Supplementary General Conditions of the Contract,
Division 1 – General Requirements, and the Drawings are collectively applicable to this Section.
SUMMARY

1. Work Included:
a. Excavation for piped utility material.
b. Provide necessary sheeting, shoring, and bracing.
c. Comply with Federal, State, and local trench safety requirements.
d. Prepare trench bottom with appropriate materials.
e. Dewater excavation as required.
f. Place and compact granular beds, as required, and backfill.
2. Related Work Specified in Other Sections
a. Section 31 10 00 – Site Demolition and Clearing.
b. Section 31 23 00 – Excavation and Fill.
c. Section 33 40 00 – Storm Drainage Utilities.
1.03

PRECAUTIONS

1. Contractor shall determine the exact location of all utilities prior to construction.
2. Notify utility companies when necessary to disturb existing facilities and abide by their requirements
for repairing and replacing.
3. Protect all vegetation and other features to remain.
4. Protect all benchmarks and survey points
1.04

COORDINATION

1. Where the specifications conflict with the City Water and Sewer Specification: and City Standard
Details for water and sewer construction, the City Details and Specifications shall govern in that order.
PART 2 – PRODUCTS
2.01

BEDDING AND BACKFILL MATERIALS (ASTM D2487)

1. Reference Sitework Details and City Standard Specifications. Reference site drainage plan and
NCTCOG Specification for storm drainage.
PART 3 – EXECUTION
3.02

PREPARATION

1. Install barriers and other devices to protect areas adjacent to construction and to provide for public
safety.
2. Protect and maintain all bench marks and other survey points.
3.03

EXCAVATION TRENCHES

1. Perform in such a manner as to form a suitable trench in which to place the pipe and so as to cause
the least inconvenience to the public.
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2. Maximum width at the crown of the pipe shall be sixteen (16") inches plus the bell diameter of the
pipe, unless approved specifically by the engineer due to unusual bracing and shoring requirements.
The minimum width at the crown at the pipe shall be one foot plus the pipe bell diameter.
3. Cut pavement along neat straight lines with either a pavement breaker or pavement saw.
4. Trench Depth: For water lines - sufficient to provide minimum cover of 48 inches over the top of the
pipe; for sewer lines and storm drain lines - as shown on the plans or as specified.
5. Align trench as shown on the plans unless a change is necessary to miss an unforeseen obstruction.
Should such a change be necessary, the as-built information shall be provided to the engineer and it
shall be approved by the engineer.
6. For water pipe, the trench shall be cut six (6") inches below the bottom of the pipe. The pipe shall be
embedded in six (6") inches of granular material all around.
7. For sewer pipe, excavate six (6") inches below the bottom of pipe and fill the bottom of the trench with
crushed stone or as specified by the City Standard Water & Sewer Specifications.
8. Trenches for storm drainage pipe shall be excavated and backfilled as shown on the plans.
9. When unsuitable soil is encountered at the trench bottom, remove it to a depth required to assure
support of the pipeline and backfill to the proper grade with coarse aggregate AASHTO M-43, Size
No. 2 or 3.
10. Remove rock encountered in trench excavation to a depth of six (6") inches below the bottom of the
pipe barrel, backfill with an approved material, and compact to uniformly support the pipe. In no
cases shall solid rock exist within six (6") inches of the finished pipeline.
11. When rock borings or soundings are provided, they are for information only and do not guarantee
existing conditions. Make such investigations as deemed necessary to determine existing conditions.
3.04

SHEETING, SHORING AND BRACING

1. All trench excavation shall be in accordance with OSHA Regulations and Texas State law.
3.05

USE OF EXPLOSIVES

1. The use of explosives on this project is strictly prohibited.
3.06

DISPOSAL OF EXCAVATED MATERIAL

1. All excess excavated material that cannot be used, or is not suitable, shall be disposed of in a manner
acceptable to the Architect, at no additional cost to owner.
3.07

UNAUTHORIZED EXCAVATION

1. No excavation outside or below the proposed lines and grades shown on the plans shall be provided
unless approved by the Architect / Engineer.
2. Backfill areas of unauthorized excavation with the type material necessary (earth, rock or concrete) to
insure the stability of the structure or construction involved.
3.08

REMOVAL OF WATER

1. Keep excavated areas free of water while work is in progress.
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2. Take particular precautions to prevent the displacement of structures or pipelines as a result of
accumulated water.
3. Discharge from dewatering activities shall not be made to any sanitary sewer system unless approved
by the system operator.
3.09

OBSTRUCTIONS

1. Obstructions shown on the plans are for information only and do not guarantee their exact locations
nor that other obstructions are not present. The contractor shall determine and verify the exact
location of all obstructions and utilities prior to construction.
2. When utilities or obstructions are not shown on the plans but are present off the roadway at the
location of the proposed pipeline route, the contractor may request to relocate the pipeline at no
additional cost to the Owner in the roadway if necessary to avoid disturbing the utility or obstructions.
3. Exercise due care in excavating adjacent to existing obstructions and do not disturb same.
4. In the event obstructions are disturbed, repair or replace as quickly as possible to the condition
existing prior to their disturbance. The repair or replacement shall be at no cost to the Owner.
5. If desired by the utility company, pay for the repair or replacement work performed by the forces of the
utility company or other appropriate party.
6. If replacement or repair of disturbed obstructions is not performed after a reasonable period of time,
the Owner may have the necessary work done and deduct the cost of same from payments to the
contractor.
3.10

STORM SEWER BEDDING

1. Bedding for RCP storm sewers shall be as specified in Section 2.12.3, 2.1.7, 2.1.8 and 6.2.8 thru
6.2.10 of Standard Specifications for Public Works Construction, NCTCOG.
3.11

GRAVITY SANITARY SEWER BEDDING

1. Always maintain proper grade and alignment during the bedding and tamping process.
a. Any pipe dislodged during this process shall be replaced by the contractor at his expense.
b. Dig bell holes to assure uniform support of the pipe.
c. All bedding shall be tamped to a minimum of 95% maximum dry density.
2. Bedding for PVC Sewers:
a. Refer to Sitework Details and City of Standard Water and Sewer Specifications.
b. Lay sewer line on six inch (6") bed of crushed stone and up to spring line of pipe. Place granular
material from spring line to a point twelve inches (12") above top of pipe.
3.12

BEDDING FOR WATER LINES

1. The water line shall be bedded on six (6") inches of granular material in accordance with City Water
and Sewer Specifications. Compact granular material to a point six inches (6") above the top of pipe.
2. Dig bell holes to assure uniform support throughout the entire length of pipe.
3.13

INITIAL BACKFILLING

1. Do not begin backfilling before checking/inspecting the grade and alignment of the pipe, the bedding
of the pipe, and the joints between the pipe. If backfill material is placed over the pipe before an
inspection is made, reopen the trench in order for an inspection to be made.
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2. Perform backfilling by hand, together with tamping, until fill has progressed to the top of specified
embedment above the pipe.
a. Deposit appropriate material free from lumps, clods, frozen material or stones in layers
approximately eight (8") inches thick.
b. Compact by hand, or with manually operated machine tampers actuated by compressed air or
other suitable means.
c. Use tamps and machines of a suitable type which do not crush or otherwise damage the pipe.
3.14

FINAL BACKFILLING

1. After placement of the granular embedment material has been achieved, perform final backfilling
depending upon the location of the work and danger from subsequent settlement.
2. Backfilling beneath existing or proposed driveways, streets, sidewalks, parking areas or any paved
area:
a. Use excavated material to backfill trenches.
b. Carefully deposit in uniform layers, not to exceed eight (8") inches thick.
c. Compact each layer according to Standard Proctor density of 95 percent by rolling ramming
and tamping with tools suitable for that purpose in such a manner so as to not disturb the pipe.
Moisture must be between two percent (2%) below and five percent (5%) above optimum
during compaction.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawing and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Excavate trenches for pipe utilities.
1.

Mechanical utilities.

2.

Electrical utilities.

3.

Site utilities.

B. Compacted bed and fill over utilities.
1.03

RELATED WORK

A. Section 01 45 00 – Testing Laboratory Services.
B. Section 31 41 00 – Shoring and Bracing.
C. Section 31 23 00 – Excavation and Fill.
D. Division 15 – Mechanical: Utility Systems.
E. Division 16 – Electrical: Utility Systems.
1.04

REFERENCES

A. ASTM C136 – Sieve Analysis of Fine and Coarse Aggregates.
B. ASTM D698 – Tests for Moisture Density Relations of Soils and Soil-Aggregate Mixture.
1.05

TESTS
Tests and analysis of fill materials shall be performed in accordance with ANSI/ASTM D698 and
under provisions of Section 01 45 00.

1.06

SUBMITTALS
Submit test reports from soil testing laboratory verifying fill materials comply with specifications.

1.07

PROTECTION

A. Protect excavations by shoring, bracing or other methods required to prevent cave-in or loose soil
from falling into excavation.
B. Cover holes and trenches when work is not in progress.
C. Keep trenches free of water by pumping or draining to designated points.
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PART 2 – PRODUCTS
2.01

MATERIALS

A. Bedding Material:
1.

Crushed Stone: Natural stone, free of shale, clay, friable materials and debris; graded in
accordance with ASTM C136.
Sieve Size
1 inch
3/4 inch
5/8 inch
3/8 inch
No. 4

Percent Passing
100
95-100
75
55
35

B. Granular Material: Natural river or bank sand, free of silt, clay, loam, friable materials, organic matter
and graded in accordance with ASTM C136.
Sieve Size
No. 4
No. 14
No. 50
No. 100
No. 200

Percent Passing
100
10
5
4
0

C. Backfill:
1.

In areas outside of paving, walks, curbs or gutters backfill shall be material obtained from
on-site earthwork operations free from trash, debris, roots, rocks over 3 inches in diameter,
plastic soils or other deleterious matter.

2.

In areas of paving, walks, curbs or gutters backfill shall be approved on-site or select
material from off-site source, sandy clay with liquid limit less than 30 and Plasticity Index
between 4 and 12, free from trash, debris, roots, rocks over 2 inches diameter, plastic soils
or other deleterious matter.

PART 3 – EXECUTION
3.01

PROTECTION

A. Report encounter of active utilities not indicated by the drawings to the Architect.
B. Notify respective utility companies of any damage caused to active utilities and protect active utilities
pending instructions for disposition.
3.02

EXCAVATION

A. General:
1.

Trenches shall be vertical construction with sufficient width to provide working space around
the item installed as required for caulking, jointing, backfilling and compacting.
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2.

The bottom of trenches shall be free from rocks larger than 2 inches in size, debris and any
undesirable material. The material shall be removed and replaced with satisfactory material
in accordance with paragraph Bedding and Backfilling.

3.

Hand trim for pipe joints as required and leave excavation free of loose matter.

B. Excavate to a depth as required to provide elevations shown on the drawings.
C. Fill and compact over-excavated areas under pipe bearing surfaces as directed by Section 31 23 00
– Excavation and Fill.
3.03

BEDDING AND BACKFILLING

A. Crushed Stone: The pipe shall be bedded in crushed stone with a minimum of 4 inches beneath the
pipe and up to the lower half of the pipe.
1.

Conduct leakage tests and inspections before pipe is covered in accordance with City
Codes. Make all required repairs and retest.

B. Granular Material: Place granular material around the top half of the pipe and one foot above the top
of pipe.
C. Backfilling: Backfill material shall be placed in horizontal layers and compacted to the required
density before placement of the next layer. The uncompacted thickness shall not exceed 8 inches in
areas where self-propelled equipment is used and 3 inches where hand vibratory equipment is used.
D. Compaction: Thoroughly and evenly compact each layer to a minimum 95 percent Standard Proctor
Density at moisture content near its optimum as determined by ASTM D698.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including general and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED

A. Extent of shoring and bracing work includes, but is not limited to, the following:
1.

Shoring and bracing necessary to protect improvements and excavations against loss of
ground or caving embankments.

2.

Maintenance and removal of shoring and bracing.

B. Trench safety shoring and bracing work shall be in accordance with a system design prepared by a
licensed engineer.
1.03

1.04

RELATED WORK
1.

Section 31 23 00 – Excavation and Fill.

2.

Section 31 23 33 – Trenching.

SUBMITTALS
Layout Drawings: Provide layout drawings for shoring and bracing system and other data prepared
and sealed by a registered Professional Engineer licensed in the State of the project. System design
and calculations shall be acceptable to local authorities having jurisdiction.

1.05

QUALITY ASSURANCE

A. Supervision:
1.

Engage and assign supervision of shoring and bracing work to a qualified foundation
consultant.

2.

Submit name of engaged consultant and qualifying technical experience.

B. Regulations: Comply with local codes and ordinances of governing authorities having jurisdiction.
1.06

JOB CONDITIONS

A. Before starting work, check and verify governing dimensions and elevations. Survey condition of
adjoining properties. Take photographs to record any prior settlement or cracking of structures,
pavements, and other improvements. Prepare a list of such damages, verified by dated
photographs, and signed by Contractor and others conducting investigation.
B.

Survey adjacent structures and improvements, establishing exact elevations at fixed points to act as
benchmarks. Clearly identify benchmarks and record existing elevations. Locate datum level used
to establish benchmark elevations sufficiently distant so as not to be affected by movement resulting
from excavation operations.
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C. During excavation, resurvey benchmarks. Maintain accurate log of surveyed elevations for
comparison with original elevations. Promptly notify Architect if changes in elevations occur or if
cracks, sags or other damage is evident.
1.07

EXISTING UTILITIES

A. Protect existing active sewer, water, gas, electricity and other utility services and structures.
B. Notify municipal agencies and service utility companies having jurisdiction.
Comply with
requirements of governing authorities and agencies for protection, relocation, removal and
discontinuing of services, as affected by this work.
PART 2 – PRODUCTS
2.01

MATERIALS

A. General:
1.

Provide suitable shoring and bracing materials which will support loads imposed. Materials
need not be new, but should be in serviceable condition.

2.

Where wood is part of shoring system, remove before placement of backfill.

PART 3 – EXECUTION
3.01

SHORING

A. Wherever shoring is required, locate the system to clear permanent construction and to permit
forming and finishing of concrete surfaces. Provide shoring system adequately anchored and
braced to resist earth and hydrostatic pressures.
B. Shoring systems retaining earth on which the support or stability of existing structures is dependent
must be left in place at completion of work.
3.02

BRACING

A. Locate bracing to clear and provide work area for all future work.
B. Do not place bracing where it will be cast into or included in permanent concrete work.
C. Install internal bracing, if required, to prevent spreading or distortion to braced frames.
D. Maintain bracing until structural elements are rebraced by other bracing or until permanent
construction is able to withstand lateral earth and hydrostatic pressures.
E. Remove sheeting, shoring and bracing in stages to avoid disturbance to underlying soils and
damage to structures, pavements, facilities and utilities.

END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED
Drilled shaft cast-in-place concrete piers with reinforcing steel.

1.03

RELATED WORK

A. Information Available to Bidders - Subsurface Investigation: Log of borings.
B. Section 01 45 00 – Testing Laboratory Services.
C. Section 03 20 00 – Concrete Reinforcing.
D. Section 03 30 00 – Cast-In-Place Concrete.
E. Section 31 23 00 – Excavation and Fill.
1.04

SUBMITTALS

A. Submit shop drawings under provisions of Section 01 33 00 – Submittals.
B. Indicate reinforcing requirements.
1.05

PIER MEASUREMENT

A. Bids shall be based on pier depths from existing grades as indicated on the drawings and shall state
unit prices per foot, including drilling, reinforcing, temporary casing and concrete for depths greater
or less than those indicated on the drawings. Adjustment shall be based on the cumulative total of
pier depths greater or less than plan depths multiplied by the applicable unit price.
B. Bids shall state unit prices per foot for casing of piers. Adjustment shall be based on the cumulative
total depths multiplied by the unit price applicable.
1.06

PROJECT RECORD DOCUMENTS
Accurately record depths of piers, bearing depths, shaft diameter, bell diameter, and condition of
pier excavations.

1.07

TESTING AND QUALITY CONTROL
Refer to Section 01 45 00 – Testing Laboratory Services for testing and quality control by Owner's
Testing Agency.

PART 2 – PRODUCTS
2.01

MATERIALS

A. Concrete Materials and Mix:
1.

Specified in Section 03 30 00 – Cast-in-Place Concrete.
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2.

Using minimum compressive strength of 3000 psi, in place, at 28 days.

3.

When casing is required, air entrained.

B. Reinforcement: Specified in Section 03 20 00 – Concrete Reinforcing.
C. Steel Casings: This inside diameter shall not be less than the nominal size of shaft as scheduled.
PART 3 – EXECUTION
A. Drilled concrete shafts shall be excavated to the dimensions and elevations shown on the drawings.
Shafts shall be bored plumb to a tolerance of 1-1/2 inches off vertical for depths up to and including
12 feet plus an additional tolerance of 0.05 inches per foot for depths in excess of the first 10 feet.
Refer to General Notes.
B. Casings shall be required for shaft excavations when such provision is necessary to prevent caving
of the material or when necessary to shut off water.
C. Upon completion of drilling, the excavation shall be free from accumulated seepage water and all
loose material.
D. Pier excavations shall not be opened that cannot be filled with concrete before the end of the same
workday.
E. Allow inspection of pier shafts prior to reinforcing steel and concrete placement.
3.02

PLACING REINFORCEMENT AND CONCRETING

A. Promptly after excavation of each hole steel reinforcement shall be placed accurately in the shaft
and concrete placed to the elevations as indicated on the drawings.
B. Place reinforcing steel in accordance with Section 03 20 00 – Concrete Reinforcing.
C. Place concrete in accordance with Section 03 30 00 – Cast-in-Place Concrete.
D. Place concrete in holes over 10 feet deep with a tremie.
E. Concrete placement shall be continuous until shaft is filled. Cold joints in piers will not be permitted.
F. Hold steel reinforcement in position in shaft during entire concrete placing operations.
G. Top of piers shall be finished smooth and level.
H. Place any dowels and anchor bolts after concrete placement is complete and before concrete has
attained its initial set. Placement support for dowels as necessary.

END OF SECTION
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PART 1 – GENERAL
1.01
A.
1.02

RELATED DOCUMENTS
Provisions established within the General and Supplementary General Conditions of the Contract,
Division 1 – General Requirements, and the Drawings are collectively applicable to this Section.
SUMMARY

A.

Section Includes: New concrete walks, curbs and gutters, paving, approaches, and other concrete
flatwork outside the building.

B.

Related Sections:
1.
2.
3.
4.

1.03

Section 31 23 00 – Excavation and Fill.
Section 03 30 00 – Cast-in-Place Concrete.
Section 07 92 00 – Caulking and Sealants.
Geotechnical Report

REFERENCES

A.

ACI 304 – Recommended Practice for Measuring, Mixing, Transporting, and Placing Concrete.

B.

ACI 305 – Recommended Practices for Hot Weather Concreting.

C.

ACI 306 Recommended Practices for Cold Weather Concreting.

D.

ANSI/ASTM D1751 – Preformed Expansion Joint Fillers for Concrete Paving and Structural
Construction.

E.

ANSI/ASTM D1752 – Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete
Paving and Structural Construction.

F.

NCTCOG – Standard Specifications for Public Works Construction.

1.04

QUALITY ASSURANCE

A.

Perform work in accordance with ACI 301.

B.

Obtain materials from same source throughout.

1.05

SUBMITTALS

A.

Samples: Submit in accordance with Section 01 33 23 – Shop Drawings, Product Data, and Samples.

B.

Submit product data under provisions of Section 01 33 23 – Shop Drawings, Product Data, and
Samples.

C.

Include data on joint filler, admixtures and curing compounds.

D.

Submit manufacturer's instructions under provisions of Section 01 33 23 – Shop Drawings, Product
Data, and Samples. Confirm proposed joint layout shown on plans; submit revised layout for approval
prior to starting work.

918

JOB NO. 14102

1.06
A.

1.07
A.

Section 32 13 13
PORTLAND CEMENT CONCRETE PAVING AND CURBS
Page 2 of 4

CONCRETE FLATWORK AND DRIVEWAY APPROACHES
City Standards: Street sidewalks, curbs and gutters, and approaches shall be constructed to meet or
exceed the requirements of the city standard specifications (or NCTCOG) where the city standards
are applicable.
ENVIRONMENTAL REQUIREMENTS
Do not place pavement when base surface or ambient temperature is less than 40 degrees F, or if
base surface is wet or frozen.

PART 2 – PRODUCTS
2.01

MATERIALS

A.

Formwork shall meet the requirements specified in Section 03 10 00 – Concrete Forming.

B.

Reinforcement shall meet the requirements specified in Section 03 20 00 – Concrete Reinforcing.

C.

Concrete shall meet the requirements specified in Section 03 30 00 – Cast-in-Place Concrete.
Concrete shall be 6.0 sack of cement content per cubic yard with a minimum compressive strength of
3600 psi at 28 days, unless otherwise noted.

D.

Expansion Joint Filler:
1. ASTM D 1751 preformed strips of asphalt saturated cane fiberboard for joints in standard finished
flatwork (walks, curbs and gutters).
2. ASTM D 1752, Type I preformed strips of elastic sponge rubber compound for joints to be
caulked with sealant and joints in architectural concrete flatwork.

PART 3 – EXECUTION
3.01

INSPECTION

A.

Verify compacted subgrade is ready to support paving and imposed loads, free of frost, smooth and
properly compacted.

B.

Verify gradients and elevations of base are correct, and proper drainage has been provided so that
water does not stand in the area to receive paving.

C.

Beginning of installation means acceptance of existing conditions

3.02

PREPARATION

A.

Moisten base to minimize absorption of water from fresh concrete.

B.

Notify Architect, Owner, and testing laboratory, minimum 24 hours prior to commencement of
concreting operations.

C.

Grade Control: Establish and maintain the lines and grades for concrete site work items by means of
line and grade stakes. Complete any fine grading required to prepare the subgrade. Maintain the
finished subgrade cushions in a satisfactory condition.

3.03
A.

INSERTS AND ACCESSORIES
Make provisions for installation of inserts, accessories, anchors, and sleeves.
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INSTALLATION

A.

All construction shall conform to NCTCOG and applicable City Standard Specifications for Construction.

B.

Forming: Set forms to lines and grades, and brace and secure to withstand wet concrete without
deflection or leakage. Stake forms securely in position with joints keyed to prevent relative displacement.
Clean and oil forms each time they are used. Refer to Section 03 10 00 – Concrete Forming for additional
installation requirements.

C.

Reinforcing: Install reinforcing to meet the requirements of Section 03 20 00 – Concrete Reinforcing.
Where reinforcement is not specifically detailed, reinforce flatwork with #3 rebars at 18" o.c. each way.

D.

Concrete: Place concrete to meet the requirements of Section 03 30 00 – Cast-in-Place Concrete.
1. Place concrete in accordance with ACI 301 and 304. Deposit concrete so that specified slab thickness
will be obtained with use of a vibratory screed and finishing operations. Minimize handling to prevent
segregation. Consolidate concrete by suitable means to prevent formation of voids or honeycombs.
Exercise care to prevent disturbance of forms and reinforcing and damage to vapor retarder. Place
concrete to lines and levels shown, properly sloped to drain into adjacent yard areas or drainage
structures.
2. Hot Weather Placement: ACI 305.
3. Cold Weather Placement: ACI 306.
4. Ensure reinforcement, inserts, embedded parts, and formed joints are not disturbed during concrete
placement.
5. Place concrete continuously between predetermined construction joints. Do not break or interrupt
successive pours such that cold joints occur.

E.

Expansion Joints: Locate expansion joints around fixed objects within or abutting concrete, and at
intervals of not more than 35 ft. o.c. along walks and curbs and 150 ft. o.c. along drive and parking paving
unless otherwise shown on the plans.
1. Install preformed filler with the top edge approximately 1/4" below the finished concrete surface to
leave a neat, straight joint.
2. Joints shall be 3/4"+/- wide unless specifically dimensioned otherwise on the drawings. Joint edges
shall be rounded with an edging tool.
3. There shall be no connection by reinforcement or keyway across expansion joints. Joints shall be held
in alignment with sleeved, smooth dowels where required.

F.

Scoring:
1. Saw cut walks, approaches, and paving using an abrasive or diamond blade. Cut joint shall be in
accordance with the Geotechnical recommendations. Cutting of joints must be done as soon as
concrete surface is firm enough not to be torn or damaged by the blade (within 4 to 12 hours), and
before random shrinkage cracks can form in the concrete slab. Walks shall be tool scored at a depth
of ¾” and 3/8” width with rounded edges.
a. Score walks at approximately 5 foot intervals each way. Where walks abut curbs, the scoring of
walks and curbs shall align.
b. Score curbs and curbs and gutters at approximately 5 foot intervals.
c. Score approaches and paving at approximately 10 foot intervals each way or as shown.

G.

Standard Finishing: Strike slabs off true by double screeding to the required level at or below the
elevations and grades shown on the drawings. Set edge forms and screed strips accurately to produce
the designated elevations and contours.
1. Walks: Float with wood floats to true planes with no coarse aggregate visible. Hand trowel to
produce smooth surfaces. Brush surfaces with a soft fiber brush to produce a uniformly striated
finish. Edge concrete surfaces with a rounded edging tool.
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2. Curbs and gutters: All curbs shall be formed and finished with a preformed mechanical mule. No
hand formed curbs shall be allowed except in those areas that require transitioning to a laydown
curb, inlet or radii less than 4 feet. Cross brush surfaces with a soft fiber brush to produce a fine
brush finish. Any exposed back of curbs shall be smooth finish.
3. Approaches: Screed and float to a monolithic medium float finish and belt with a canvas belt to
produce a herringbone texture finish.
4. Curb Ramps: Provide tooled grooves with chemical staining of concrete as detailed.
5. Paving: Vibratory screed the concrete. The surface shall be troweled and edged with a steel
trowel and then broomed to obtain a smooth, uniform brush finish.
H.

Curing:
1. Cure concrete 7 days as specified in Section 03 30 00 – Cast-in-Place Concrete. Coat exposed
surfaces with curing compound and protect surfaces from pedestrian and vehicular traffic during
the curing period. Damaged areas shall be re-sprayed.

I.

3.05

Removing Forms: Forms shall remain in place for at least 12 hours after concrete has been placed
and finished. Remove forms without damaging the concrete. Bars and heavy tools shall not be used
to pry against the concrete in removing the forms. Backfill all curbs.
FIELD QUALITY CONTROL

A.

Concrete Tests: Testing and acceptance of concrete shall meet the requirements specified in Section
03 30 00 – Cast-in-Place Concrete.

B.

Grade and Smoothness Tests:
1. Plan Grade: Finished surface of the flatwork shall not vary more than 0.04 ft. above or below the
plan grade or elevation. Finished surfaces of abutting pavement and walks shall coincide at their
juncture. Where a new pavement or walk abuts an existing surface, transition pavement or walk
strip shall be installed.
2. Surface Smoothness: Finished surface of the flatwork shall have no abrupt changes of more
than 1/8" and shall not deviate from the testing edge of a 12 ft. straight edge more than 1/4" plus
or minus tolerance. Flow line of gutters shall not deviate from the testing edge of a 10 ft. straight
edge more than 1/8" plus or minus tolerance.

3.06
A.

3.07
A.

CLEANING
Remove debris, scraps, surplus materials, tools and equipment from the premises upon completion of
the work. Clean concrete droppings from walks and curbs. Leave the graded areas free of debris and
rubble.
PROTECTION
Immediately after placement, protect concrete under provisions of Section 01 52 00 – Construction
Facilities and Temporary Controls from premature drying, excessive hot or cold temperatures, and
mechanical injury.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED
Precast concrete wheel stops.

1.03

RELATED WORK

A.

Section 32 13 13 – Portland Cement Concrete Paving and Curbs.

B.

Section 32 17 23 – Pavement Markings.

1.04

SUBMITTALS
Submit manufacturer’s product data.

PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A.

Products specified are manufactured by Stripe-A-Zone and are listed as a standard of quality.

B.

Substitution: Under provisions of the General Provisions.

2.02
A.

PRECAST CONCRETE WHEEL STOPS
Model No. 215 as manufactured by Stripe-A-Zone; units shall be 6 x 8-1/2 x 72 inches in size.
Anchor Pins: Wheel stops installed over concrete paving shall receive anchor pins for that paving.

PART 3 – EXECUTION
3.01

PREPARATION

A.

Verify layout of wheel stop locations with pavement marking layout.

B.

Thoroughly clean surfaces of foreign matter to receive wheel stops.

3.02

INSTALLATION

A.

Install a precast wheel stop at each parking space indicated on the Drawings.

B.

Install wheel stops with anchors in accordance with manufacturer's instructions.
END OF SECTION
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PART 1 – GENERAL
1.01
A.
1.02

RELATED DOCUMENTS
Provisions established within the General and Supplementary General Conditions of the Contract,
Division 1 – General Requirements, and the Drawings are collectively applicable to this Section.
SUMMARY

A.

Section Includes: Pavement marking on Portland Cement Concrete Pavement.

B.

Related Sections:
1. Section 32 13 13 – Portland Cement Concrete Paving and Curbs.

1.03
A.
1.04
A.
1.05

REFERENCES
Federal Specification (FS):
1. FS - TT-P-115E Paint, Traffic, Highway, White and Yellow.
PROJECT CONDITIONS
Environmental Requirements Apply paint when ambient temperature is 50°F. or above, and relative
humidity is below 85%.
QUALITY ASSURANCE

A.

Installer: Shall have a minimum of 2 years experience in the layout and striping of parking lots.

B.

Job Conditions: Do not apply marking paint when weather is foggy or rainy, or ambient or pavement
temperatures are below 40 degrees F., nor when such conditions are anticipated during eight hours
after application.

1.06

SUBMITTALS

A.

Submit manufacturer's product data and installation instructions.

B.

Substitutions: Submit in accordance with Section 01 62 10 – Product Options and Substitutions.

PART 2 – PRODUCTS
2.01

MATERIALS

A.

Traffic Paint: Fed. Spec. TT-P-115E, Type III alkyd-chlorinated rubber-chlorinated paraffin marking
paint. Striping colors per plans and city requirements. Provide Premium Chlorinated Rubber Base
Paint as manufactured by Highway Signs & Paint, Inc. (phone 214 446-1605), or approved equivalent.

B.

Cleaning Solvent: VM & P Naphtha.

2.02
A.

EQUIPMENT
Applicators: Hand-operated push type marking machine or conventional airless spray equipment with
guide lines and templates.
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PART 3 – EXECUTION
3.03

PREPARATION

A.

Surface Conditions: Clean and dry free from dirt, loose paint, oil, grease, wax, and other
contaminants.
1. Asphalt Surfaces: Allow asphaltic concrete to cure a minimum of 48 hours prior to application of
marking paint.

B.

Equipment Condition: Clean previously used paint and solvent from application equipment, using VM
& P Naphtha.

C.

Paint: Stir contents thoroughly from bottom of container. Do not thin paint.

D.

Locate markings as indicated on Drawings. Provide qualified technician to supervise equipment and
application of markings. Lay out markings using guide lines, templates and forms.

E.

Allow paving to cure before painting as required by manufacturer of traffic paint.

F.

Allow protective coating to cure a minimum of 48 hours prior to application of traffic paint.

3.04
A.

APPLICATION
Using approved equipment, apply paint to a minimum thickness of 15 mils. Stripes shall be 4" wide.
Marking edges of stripes and symbols shall be sharply outlined.
END OF SECTION
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PART 1 – GENERAL
1.01

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.02

WORK INCLUDED Fence and gates as indicated on the Documents.

A.

Fence framework, fabric, and accessories.

B.

Excavation for post bases; concrete foundation for posts, and center drop for gates.

1.03

RELATED WORK
1.

1.04
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
1.05

Section 03 30 00 – Cast-in-Place Concrete

REFERENCES
ASTM A116 – Zinc-Coated (Galvanized) Steel Woven Wire Fence Fabric.
ASTM A121 – Zinc-Coated (Galvanized) Steel Barbed Wire.
ASTM A123 – Zinc (Hot Dip Galvanized) Coatings on Iron and Steel Products.
ASTM A153 – Zinc Coating (Hot-Dip) on Iron and Steel.
ASTM A392 – Zinc-Coated Steel Chain-Link Fence Fabric.
ASTM A446 – Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural
(Physical) Quality.
ASTM A569 – Steel, Carbon (0.15 Maximum Percent), Hot-Rolled Sheet and Strip Commercial
Quality.
ASTM C94 – Ready-mixed Concrete.
ASTM F567 – Installation of Chain-Link Fence.
ASTM F669 – Strength Requirements of Metal Posts and Rails for Industrial Chain Link Fence.
ASTM F1083 – Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence Structures.
ASTM F1234 – Protective Coatings on Steel Framework for Fences.
Chain Link Fence Manufacturers Institute (CLFMI) – Product Manual.
SUBMITTALS

A.

Submit as per requirements of Section 01 33 00.

B.

Product Data: Provide data on fabric, posts, accessories, fittings and hardware.

C.

Shop Drawings: Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, and schedule of components.

1.06

QUALITY ASSURANCE

A.

Perform work in accordance with CLFMI-Product Manual and Manufacturer’s Written Instructions.

B.

Minimum 5 years experience for Installer.

1.07

DELIVERY, STORAGE AND HANDLING
Deliver products to site, store and protect products under provisions of Section 01600 and per
manufacturer’s printed instructions.
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PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A.

Products specified are manufactured by American Fence Corporation and are listed as a standard
of quality.

B.

Products of Cyclone Fence, USX Corporation and Anchor Fence, Inc. conforming to the
specification requirements are acceptable.

C.

Substitutions under provisions of Section 01 60 00.

2.02

MATERIALS

A.

Conform to CLFMI Product Manual.

B.

Steel Framing: Contractor to use Type I.
1.

C.

2.03
A.

Fabric: ASTM A 392; 9 gauge galvanized steel wire, 1 1/2 inch diamond mesh interwoven wire,
top and bottom salvages knuckled.
COMPONENTS, Contractor to use Type I.
End, Corner, and Pull Posts: Minimum sizes and weights as follows.
1.
2.
3.

B.

Up to 6 Foot Fabric Height:
Type I Posts: 2.375 inch outside diameter pipe, 3.65 pounds per lineal foot.
Over 6 Foot to 13 Foot Fabric Height:
Type I Posts: 2.875 inch outside diameter pipe, 5.79 pounds per lineal foot.
13 Foot and Over Fabric Height (If required):
Type I Posts: Round; 4.0 inch outside diameter pipe, 9.10 pounds per lineal foot.

Line (Intermediate) Posts: Minimum sizes and weights as follows.
1.
2.
3.

C.

Type I: ASTM F 1083 Schedule 40, standard weight galvanized steel pipe, welded
construction, minimum yield strength of 25 ksi; coating conforming to ASTM F 1234 Type A
on pipe exterior and interior.

Up to 6 Foot Fabric Height:
Type I Posts: Round; 1.90 inch outside diameter pipe, 2.72 pounds per lineal foot.
Over 6 Foot to 8 Foot Fabric Height:
Type I Posts: Round; 2.375 inch outside diameter pipe, 3.65 pounds per lineal foot.
Over 8 Foot Fabric Height:
Type I Posts: 2.875 inch outside diameter pipe, 5.79 pounds per lineal foot.

Gate Posts: For single gate or one leaf of double gate, as follows.
1.
2.

Up to 6 Foot Fabric Height:
Type I Posts: 2.875 inch outside diameter pipe, 5.79 pounds per lineal foot.
Over 6 Foot Fabric Height:
Type I Posts: Round; 4.00 inch outside diameter pipe, 9.10 pounds per lineal foot.
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Typical:
Type I: Round; 1.66 inch outside diameter pipe, 2.27pounds per lineal foot.
Couplings: Expansion type, approximately 6 inches long.
Attaching Devices: Means of attaching top rail securely to each gate, corner, pull, and end
post.

ACCESSORIES
Sleeves: Galvanized steel pipe with inside diameter not less than 1/2 inch greater than outside
diameter of fence posts. Provide steel plate closure welded to bottom of sleeves of width and
length not less than 1 inch greater than outside diameter of sleeve.
1.
2.

Up to 6 Foot Fabric Height: Provide sleeve not less than 12 inches long.
Over 6 Foot Fabric Height: Provide sleeve not less than 24 inches long.

B.

Tension Wire: 7 gauge steel, metallic-coated coil spring wire, in accordance with ASTM A 824,
located at the bottom of fence fabric.

C.

Wire Ties: 11 gauge galvanized steel.

D.

Post Brace Assembly: Manufacturer's standard adjustable brace at end and gate posts and at
both sides of corner and pull posts, with horizontal brace located at mid-height of fabric. Use
same materials as top rail for brace, and truss to line posts with 0.375 inch diameter rod and
adjustable tightener.

E.

Post Tops: Galvanized steel, weather tight closure cap for tubular posts, one cap for each post.
Furnish cap with openings to permit passage of top rail.

F.

Stretcher Bars: Galvanized steel, one piece lengths equal to full height of fabric; with minimum
cross section of 3/16 inch x 3/4 inch. Provide one stretcher bar for each gate and end post, one
for each top rail, and two for each corner and pull post.

G.

Stretcher Bar Bands: Manufacturer's standard.

H.

Gate Cross-Bracing: 3/8 inch diameter galvanized steel adjustable length truss rods.

2.05

MIXES

A.

Concrete: Specified in Section 03 30 00.

B.

Grout: Specified in Section 03 30 00, premixed, factory-packaged, non-staining, non-corrosive
grout. Provide type formulated for exterior application.

2.06

FABRICATION

A.

Fabricate swing gate perimeter frames of 1.90 inch outside diameter galvanized steel pipe.
Provide horizontal and vertical members to ensure proper gate operation and for attachment of
fabric, hardware, and accessories. Space frame members maximum 8'-0" apart.

B.

Assemble gate frames rigidly by welding or with special fittings and rivets. Use same fabric as for
fence. Install fabric with stretcher bars at vertical edges. Bars may also be used at top and
bottom edges. Attach stretchers to frame at not more than 15 inches on center. Install diagonal
cross-bracing on gates as required to ensure frame rigidity without sag or twist.
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Attach hardware to provide security against removal or breakage.
FINISHES
Galvanize as follows:
1.
2.

Fabric: Not less than 1.8 oz zinc per square foot.
Framing: Not less than 1.8 oz zinc per square foot.

PART 3 – EXECUTION
3.01

EXAMINATION

A.

Verification of Conditions: Verify that field measurements, surfaces, substrates and conditions are
as required, and ready to receive Work.

B.

By beginning Work, Contractor accepts conditions and assumes responsibility for correcting
unsuitable conditions encountered at no additional cost.

3.02

INSTALLATION

A.

Install fence in accordance with ASTM F 567 and manufacturer's published instructions.

B.

Install gates in accordance with ASTM F 900 and manufacturer's published instructions. Locate as
indicated on drawings. Field verify exact locations.

C.

Space line posts a maximum 10 feet 0 inches on center maximum, unless otherwise indicated on
Drawings.

D.

Grade-set Posts:
1.
2.
3.
4.

Drill or hand excavate.
Excavate each post hole to 12 inch diameter, or not less than four times diameter of post.
Excavate approximately 3 inches lower than post bottom; set post bottom not less than 36
inches below finish grade.
Hold post in position while placing, consolidating, and finishing concrete.

E.

Sleeve-set Posts: Anchor posts in concrete by means of pipe sleeves preset and anchored into
concrete. After posts have been inserted into sleeves, fill annular space between post and sleeve
solid with grout, mixed and placed to manufacturer's recommendations.

F.

Rails: Run rails between post at bottom, mid, and top of fence, and as indicated on drawings,
bending smoothly for curved runs located at the bottom of the fence fabric. Provide expansion
couplings as recommended by fencing manufacturer.

G.

Mid Rails: Provide center rails where indicated. Install in one piece between posts and flush with
post on fabric side, using offset fittings where necessary.

H.

Brace Assemblies: Install braces so posts are plumb with rod in tension.

I.

Tension Wire: Install tension wires through fabric and tie to each post with not less than 11 gauge
galvanized wire. Fasten fabric to tension wire using 11 gauge galvanized steel hog rings spaces
24 inches on center.
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J.

Fabric: The fence fabric must be installed within 4 inches between finish grade and bottom
selvage. Pull fabric taut and tie to posts, rails, and tension wires. Install fabric on security side of
fence, and anchor to framework so fabric remains in tension after pulling force is released.

K.

Stretcher Bars: To secure end, corner, pull, and gate posts, thread through or clamp to fabric 4
inches on center and secure to posts with metal bands spaced 15 inches on center.

L.

Tie Wires:
1.

2.

M.

3.03
A.

Use U-shaped wire conforming with diameter of pipe to which attached, clasping pipe and
fabric firmly with ends twisted two full turns. Bend wire ends to minimize hazards to persons
or clothing.
Tie fabric to line posts with wire ties spaced 12 inches on center. Tie fabric to rails and
braces with wire ties spaced 24 inches on center. Manufacturer's standard procedure will
be accepted if of equal strength and durability.

Fasteners: Install nuts for tension bands and hardware bolts on side of fence opposite fabric side.
Peen ends of bolts or score threads to prevent removal of nuts.
CONSTRUCTION
Site Tolerances:
1.
2.
3.

Maximum Variation from Plumb: 1/4 inch.
Maximum Offset from True Position: 1 inch.
Locate fencing components completely within site boundaries. Do not infringe adjacent
property lines.

END OF SECTION
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PART 1 – GENERAL
1.01
A.

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.
1.
2.
3.

1.02

The Contract Documents as defined in Section 01 11 00 – Summary of Work, apply to the
Work of this Section.
Section 01 23 00 – Alternates.
Section 01 60 00 – Substitution Request Form.

RELATED DOCUMENTS
Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division 1 Specification sections, apply to work of this section.

1.03

WORK INCLUDED

A. Furnish and install ornamental metal fences, hardware and accessory items.
B. Provide rolling gates and operators for gates.
C. Furnish all necessary material, equipment, electrical, controls, hardware and accessories as required
for complete operational gates and control systems.
1.04

REFERENCES

A. Section 05 50 00 - Miscellaneous Metals.
B. Section 09 99 00 - Painting.
C. Division 33 - Electrical.
1.05

SUBMITTALS

A. Submit manufacturer’s product data and installation instructions under provisions of Section 01 33
00.
PART 2 – PRODUCTS
2.01

ACCEPTABLE MANUFACTURERS

A. Products specified are manufactured by Ameristar (Fence) and DOORKING, Inc.(Gate Operator)
and are listed as a standard of quality.
B. Substitutions: Under provisions of General Conditions.
2.02

GATE OPERATIONS AND CONTROLS FOR GATES G-1

A. Each slide gate operator shall be equal to DOORKING MODEL 9150 slide gate operator, 1 hp, 115
volt, single phase AC power. Gate speed shall be approximately one foot/second.
B. Each slide gate operator shall use a micro-processor based control board, DOORKING MODEL
4601, to control all entry gate operator functions. The control board will be of such design that limit
switches or relays are not used for motor control. The slide gate operator shall automatically set its
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own limits, and shall automatically sense and adjust for gate coasting. An adjustable timer shall be
built into the control board to allow for automatic gate closing. Control board shall have two loop
ports for DOORKING MODEL 9406 loop detectors. Control board shall have inputs for full gate
opening and for partial gate opening. Ground loops shall be user setable to either stop gate, or
reverse gate travel. Control board functions shall be user setable by a pair of eight (8) DIP switches.
System shall be programmable to set open and close times as an override feature.
C. Inherent reverse system shall reverse direction of gate travel if an obstruction or entrapment is
sensed in either the opening or closing cycle. Inherent reverse system shall not rely on any external
or add on devices.
D. Gate Operator Capacity:
1.

Gate weight: 1,500 lbs.

2.

Speed: 1 ft./sec.

3.

Primary reduction: Cog belt.

4.

Chain size: 40 - double chain function.

E. Operator controlling devices and functions:
1.

Gate G-1 and G-2 will include the following:
a. “AIPHONE” intercom, post mounted.
b. Pushbutton open switch in fire department master-keyed lock box, post mounted.
c.

Two proxy card readers that will match function and entry code with owner’s access
control, mounted on two separate posts (high and low) (G-1). G-2 gate has a
standard post mounted card reader in lieu of high and low.

d. Push button keypad adjacent to one card reader.
e. Remote, push button operation from the main building.
f.

2.03

Opticom device compatible with City’s emergency vehicle system.

2.

Exterior and interior safety loop for sensing vehicles and a failsafe operation in case of
power failure.

3.

The gate operators shall be located on the secured side of fence near the closing end and
shall operate the gate through the double chain concept.

4.

Gate G-1 and G-2 shall have a controlled enter function and a free exit function controlled
through in-ground sensor loops.

GATE CONSTRUCTION AND FUNCTION

A. Each gate shall be a one piece, all welded steel gate and shall match ornamental fence as specified
below in 2.03.C
1.

Top and end steel perimeter framing member shall be a T.S. 2" x 2" x 11-gauge tube with
welded mitered corners.
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2.

Bottom framing member shall be T.S. 2” x 4”, 11-gauge steel.

3.

The vertical steel members shall be T.S. 3/4" x 3/4" x 16-gauge tube steel installed vertically
between the top and bottom 2" x 2" steel frame. All 3/4" x 3/4" shall be welded in place at 43/4" o.c. The ¾” x ¾” steel tubes match the design of the adjacent fence.

B. GATE SUPPORTS AND GUIDES
1.

Install three pairs of T.S. 4" x 4" x 1/4"-thick x 11'-0"-long (3' into a concrete base) guide
columns space at 12" o.c. (see drawings).

2.

Two pairs of the 4" x 4" guide columns are to have two pairs each of vertical guide rollers,
height to match top rail of gate.

3.

The strike face of the third pair of columns shall have a "U"-shaped, 1/4"-thick keeper to
receive the leading edge of the gate when closed. A 1/4"-thick, steel plate x 4" x 14" shall
cross the top of the two pairs of columns at each side of the gate opening.

4.

The gates shall be supported by 6" diameter, galvanized ball bearing rollers guided by a 1" x
1" steel angle welded to a 1/4" x 4" flat steel plate bolted to the concrete pavement. The
plate shall extend the full length of gate plus run distance. The plate shall be anchored to
concrete with ¼” x 4” lug bolts at 2’-0’ o.c.

5.

A 12"-wide x 4"-thick reinforced concrete guide path shall support gate and guide plate.
Actual thickness will depend on adjacent grades and may need to be thicker to
accommodate grade changes and maintain level.

6.

The total gate length plus overrun shall depend on the manufacturer based on dimensions
noted on drawings. Coordinate available room at G-1 & G-2 and design accordingly.

7.

The gate installer shall be responsible for making all gates fully operational. Coordinate and
provide all electrical for power and communication wiring and wire ways to each gate.

C. ORNAMENTAL FENCE
1. The fence shall be shop constructed in 8’ sections +/- and field erected using rails. Fence
materials equal to system as mfg. by “AMERISTAR” – MONTAGE PLUS COMMERCIAL Style
M3, Majestic.
a.

The top and bottom pickets shall be 1-1/2” x 14-gauge steel.

b.

The vertical steel shall be T.S. ¾” x ¾” x 16-gauge secured to top and bottom frame
thru holes in rails and held by grommets.

b.

Fence shall be 8’ high, or as indicated on drawings, all ASTM A653 zinc coat finish
supplied in factory black pre-finish.

D. FENCE HARDWARE
1.

Provide hinges, latch assembly footbolt, sleeves, and keeper.

2.

Fabricate from steel shapes, hot-dipped galvanized, G90 coating.

E. FENCE FABRICATION
1.

All work shall be fabricated as indicated on the drawings and in accordance with approved
shop drawings.
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2.

All members shall be formed smooth without kinks or flat spots. All joints shall be secured
by factory grommets in pre-finished holes.

3.

Gates shall be pre-assembled and shipped with hardware.

F. FINISH
1.

Two coat powder system, minimum of 2-4 mil. thickness.

PART 3 – EXECUTION
3.01

INSTALLATION OF GATE OPERATOR / GATES

A. Provide a fully functional gate operation system, fully warranty for two years by the manufacturer.
B. Gate G-1 and G-2 shall be controlled by two card readers (high and low), programmable keypad,
one push button switch in fire department lock box, an Opticom emergency response signal, and an
intercom at gate with master control push button station located in the Reception area at
Administration Building. Refer to drawings for reader heights. In addition to the card readers, gate
shall be opened from a keypad adjacent to the lower card reader.
3.02

INSTALLATION OF ORNAMENTAL FENCE

A. Anchor to masonry as indicated.
B. Install per manufacturer’s recommendations.
C. Fence and gate shall be installed plumb, true and vertically.
D. Gates shall operate smoothly with all hardware in proper working order.
E. After installation the complete fence and gate shall be paint retouched wherever paint has been
scratched, abraded or removed.
F. Confirm exact location with architect prior to beginning installation.

END OF SECTION

935

JOB NO. 14102

Section 32 84 00
IRRIGATION SYSTEM
Page 1 of 8

PART 1 – GENERAL
1.01 SUMMARY
A.

Provide complete landscape irrigation system as shown on drawings as described herein.

1.02 RELATED SECTIONS
A.

Landscape Planting – Section 32 90 00

1.03 QUALITY ASSURANCE
A.

Installer:
1.

An irrigator licensed in the State of Texas with a minimum five (5) years continuous
experience installing systems of this size and complexity must supervise system
installation.

2.

If requested, submit a list of references including Owner, Landscape Architect (if
applicable), date of installation and approximate installation cost.

B.

Testing: Perform required testing under observations of Architect. Give 48 hours notice that
such tests are to be conducted.

C.

Assembly Procedures: Do not alter design hydraulics by installing additional tees or elbows
unless approved by Architect.

D.

Install system per all State of Texas laws and rules and all local codes and ordinances. These
items are made apart of these specifications whether shown or not. State of Texas laws and
rules and all local codes and ordinances take precedence over the plans and specifications.

1.04 REFERENCES STANDARDS:
A.

American Standard for Testing and Materials (ASTM) - Latest edition.
1. D2241 Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-PR)
2. D2464 Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Thread, Schedule 80
3. D2466 Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40
4. D2467 Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Socket Type, Schedule 80
5. D2564 Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings
6. D2287 Flexible Poly Vinyl Chloride (PVC) Plastic Pipe
7. F656 Poly Vinyl Chloride (PVC) Solvent Weld Primer
8. D2855 Making Solvent - Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and
Fittings

1.05 SUBMITTALS
A.

Procedure: Comply with Division I Specification requirements.

B.

Product Data: Submit copies of equipment manufacturer's specifications and literature for all
specified materials.

C.

Project Record Documents
1.

Locate by written dimension, routing of mainline piping, remote control valves and quick
coupling valves. Locate mainlines by single dimensions from permanent site features
provided they run parallel to these elements. Locate valves, intermediate electrical
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connections, and quick couplers by two dimensions from a permanent site feature at
approximately 70 degrees to each other.

2.

When dimensioning is complete, transpose work to reproducible tracings. Tracings will
be provided by Architect.

3.

Submit completed tracings prior to final acceptance.
Showing Significant Changes". Date and sign drawings.

4.

Provide three complete operation manuals and equipment brochures neatly bound in a
hard-back three-ring binder. Include product data on all installed materials. Include
warranties and guarantees extended to the Contractor by the manufacturer of all
equipment.

5.

Provide controller chart for each controller specified for the project. Identify the area of
coverage for ach zone using distinctly different colors drawn over entire area of coverage.
Seal chart between two layers of 20 mil thick plastic. Chart must be completed and
approved prior to final acceptance of the irrigation system.

Mark tracings "Record Prints

D.

Water Pressure: Prior to starting construction, determine if static water pressure is as stated
on Drawings. Confirm findings to Architect in writing. If static pressure varies from pressure
stated on drawings, do not start work until notified to do so by Landscape Architect.

E.

Quick Coupler Keys: Provide three (3) coupler keys with boiler drains attached using brass
reducer. Boiler drains to be equipped w/ warning tag per State of Texas laws and rules and all
local codes and ordinances.

F.

Controller Keys: Provide two (2) sets of keys to controller enclosure(s).

1.06 COORDINATION
A.

Complete sleeve installation (not otherwise provided) in coordination with paving and other
concrete pours.

B.

Coordinate to ensure that electrical power source is in place.

C.

Coordinate system installation with work specified in other Sections and coordinate with
landscape installer to ensure plant material is uniformly watered in accordance with intent
shown on drawings.

1.07 WARRANTY AND MAINTENANCE
A.

Extend to the Owner warranties and guarantees provided by the manufacturer of all
equipment used.

B.

Fully warrant all materials and workmanship for a minimum of one year after final acceptance.

C.

Include repair of backfill settlement, packing the earth firmly around the heads, quick couplers
and valve boxes.

1.08 CONNECTION TO DOMESTIC WATER SUPPLY
A.

Complete connection to water supply in accordance with governing state and local codes and
regulations.

B.

Provide and pay for any required permits, tap fees, and impact or capital recovery fees.
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PART 2 – PRODUCTS
2.01 DEFINITIONS
A.

Mainline: Piping from water source to operating valves. Hydrant lines and lines supplying
quick coupling valves (QCV) are considered mainlines.

B.

Lateral Piping: Piping from operating valves to sprinkler heads.

2.02 POLYVINYL CHLORIDE PIPE
A.

B.

Polyvinyl Chloride Pipe (PVC): Manufactured in accordance with standards noted.
1.

PVC Mainline and Lateral Piping: Class 200, SDR-21. Pipe shall be permanently marked
with ASTM standard number and the NSF (National Sanitation Foundation) seal. Provide
pipe free of blisters, internal striations, cracks, or other defects.

2.

PVC Pipe Fittings: Schedule 40.

Pipe Connection Materials:
1.

Solvent Weld Fittings: Use primer and adhesive solvent. Cans of primers and solvents to
have labels intact and stamped with date of manufacture. Cans dated over two years old
will not be permitted. Do not thin primer or solvent.
a. Solvents: Weld-On #705 by IPS Corporation.
b. Primer:
Weld-On #P-68 by IPS Corporation.

2.

Threaded Fittings: PVC to PVC, or PVC to copper, use Teflon tape.

3.

Flexible PVC: Use only solvents made for flexible pipe.
a. Solvents: Weld-On #795 by IPS Corporation.
b. Primer:
Weld-On #P-68 by IPS Corporation.
c. Do not use spiral barbed fittings with flexible PVC. Refer to drawing details.

2.03 COPPER PIPE MATERIALS
A.

Pipe: Type “M”, hard, straight lengths of standard size and dimension.

B.

Fittings: Cast brass of wrought copper, sweat-solder type.

C.

Pipe Connection Materials: Threaded fitting, copper to copper, copper to brass, and copper to
PVC: Teflon tape.

2.04 DRIP IRRIGATION
A. Control zone values
recommendations.

to

have

pressure

regulator

and

filter

per

manufacturer’s

1.

Filter to be 200 mesh and installed in a “Y” body.

2.

Pressure Regulator and electric valve shall be “low flow” models made specifically for drip
irrigation.

B. Inline Emitter Tubing: Tubing to have factory installed, pressure compensating, inline emitters
installed every 12” on center. Flow rate to be .90 gallons per hour.
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C. Compression Fittings
1. Provide leak free compression connections.
2. Use flush cap to close off line.
3. ABS materials with Buna-N rubber seals.
D. Air Relief Valves: Made of quality rust-proof plastic material with a maximum pressure rating
of 140 psi.
E. Flush Valves: Made of quality rust-proof plastic material with a maximum pressure rating of
57 psi.
F. Soil Staples: 12-gauge galvanized steel pre-bent rod staple. Stake to be corrosion-resistance
with notches.
2.05 MISCELLANEOUS MATERIALS
A.

Wire: Type UF with minimum 4/64 inches insulation, Underwriters Laboratory (UL) approved
for direct underground burial in National Electrical Code Class II Circuit (30 volts AC or less).
Size according to controller manufacturer's recommendations and consideration of length of
run, but no smaller than #14.

B.

Nipples:
1.
2.

Spray Pop-up heads: Flexible PVC manufactured from virgin PVC material and tested at
200 psi; static pressure for two hours with a quick burst rating of 400 psi min.
manufactured by Agrifim (NDS).
Rotary heads: Schedule 80 PVC, Type 1, Grade 1, plus Lasco swing joint assemblies
with ‘O-Ring’ fittings.

C.

Pea Gravel: Washed native aggregate graded 3/4 to 1-1/2 inches.

D.

Wire Connectors: Waterproof splice kit connectors. Type DBY by 3M or King One Step
sealant filled connector.

E.

Quick Coupler Valves and Keys:
1.

Valves: One inch (1”) bronze bodied valves with a rubber seat and purple vinyl cover.

2.

Keys: Bronze construction with one inch (1”) MIP x ¾” FIP threads.

2.06 IRRIGATION EQUIPMENT: Refer to drawing notes and legend.
PART 3 – EXECUTION
3.01 INSPECTION
A.

Examine areas to be sprinkled and conditions under which irrigation sprinkler system is to be
installed.

B.

Verify that interfacing work specified elsewhere is complete.

C.

Notify Architect in writing of conditions detrimental to proper irrigation coverage and timely
completion of Work.

D.

Do not proceed until conditions are satisfactory.
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3.02 INSTALLATION
A.

General
1.

Compliance: Complete installation in strict accordance with manufacturer's
recommendation, State of Texas laws are rule and all local codes and ordinances which
shall be considered a part of these specifications.

2.

Staking: Stake location of each sprinkler before proceeding.
manufacturer's maximum spacing limits for the stated head pressure.

3.

Piping Layout: Piping layout is diagrammatic. Route piping around trees and shrubs to
avoid damage to plantings. Do not dig within balls of newly-planted trees and shrubs.
Also, if applicable, do not trench within the dripline of existing trees. These trenches must
be dug by hand.

4.

Discrepancies:
a. Point out any discrepancy between the drawings and the field conditions that may
affect uniform coverage. Do not proceed until any design change made necessary
by such discrepancy is approved.
b. Should such changes create extra cost, approval for extra compensation shall be
obtained in writing before commencing work.
c. Should such changes create a savings in cost, a written reduction in the contract
price shall be approved in writing before commencing work.
d. If Contractor fails to comply with Item a. above, and proceeds with the installation,
then the Contractor assumes responsibility for cost of subsequent system
modifications to assure that uniform water coverage is achieved.

Do not exceed

B.

Excavations: Excavations are unclassified and include earth, rock, or combinations, in wet or
dry state. Backfill trenches with material removed except if rock is encountered, haul this
material off site and backfill to ensure a minimum of 3 inches of rock-free soil surrounding
pipe.

C.

Water Meter and Backflow Prevention: Refer to drawings.

3.03 PIPE INSTALLATION
A.

General: Width of trenches to be approximately twice as large as the pipe diameter.
1.
2.

Maintain a minimum horizontal distance of 3’-0” between any valves that are installed
side by side.
Maintain a minimum 1’-6” distance between any fittings installed in the main line and
lateral lines (except for reducer bushings). Crosses are not allowed.

B.

Mainline Piping: Install in 4-inch wide trenches with minimum of 18 inches of cover over pipe,
but no more than 24 inches of cover.

C.

Lateral Piping: Install in 4 inch-wide trenches with minimum 12 inches of cover over pipe, but
no more than 18 inches of cover.

D.

Trenching: Provide firm, uniform bearing for entire length of pipe to prevent uneven
settlement. Wedging or blocking of pipe is not permitted. Remove foreign matter from inside
of pipe before welding. Keep inside of piping clean during and after layout.

E.

Backfill: Water jet and compact to prevent aftersettling. Hand rake trenches and adjoining
areas to leave grade in condition equal to before installation.

940

JOB NO. 14102

Section 32 84 00
IRRIGATION SYSTEM
Page 6 of 8

3.04 PVC PIPE AND FITTINGS ASSEMBLY
A.

Solvent: Use solvent and procedures recommended by manufacturer to make solvent-welded
joints. Thoroughly clean pipe and fittings with purple primer before applying solvent.

B.

PVC to Metal Connections: Use Teflon tape.

C.

Threaded PVC Connections: Use threaded PVC adapters into which pipe may be welded.
Use Teflon tape on threads.

3.05 COPPER PIPE AND FITTINGS ASSEMBLY
A.

Clean pipe and fittings thoroughly and buff connections with sandpaper to remove residue
from pipe.

B.

Flux pipe and fitting and solder connection using "No-Lead" solder.

3.06 REMOTE CONTROL AND GATE VALVES
A.

Provide valves in accordance with materials list and size according to drawings.

B.

Install valves in a level position in accordance with manufacturer's specifications and per
paragraph 3.3 (4.2).

C.

Center a plastic valve box over valve, flush with finish grade. Provide valve box extensions as
required.

D.

Install 0.5 cubic feet washed pea gravel in bottom of valve box.

3.07 SPRINKLERS
A.

General: Provide in accordance with materials list, with nozzling in accordance with Drawings.
Change nozzle degree and trajectory if wind conditions affect coverage. Receive approval
from the Architect prior to any change. Install heads adjacent to walks and curbs two (4)
inches clear of paving. Avoid excess water on walks, walls, fences, etc.

B.

Lawn Pop-up Heads: Attach sprinklers to lateral piping with flexible PVC and schedule 80
fittings. Use solvent made especially for flexible PVC. Firmly tamp soil around base plate and
leave head plumb. Set top of sprinkler ¼” above finish grade. Provide strainer in each head.
Refer to drawing details.

C.

High Pop-up Heads: Attach sprinklers to lateral piping with flexible PVC and schedule 80
fittings. Use solvent made especially for flexible PVC. Use bottom connection only unless
otherwise directed by Architect. Firmly tamp soil around base plate and leave head plumb.
Set top of sprinkler ¼” above finish grade. Provide strainer in each head. Refer to drawing
details.

D.

Rotary Heads: Attach to lateral piping with pre-manufactured Lasco swing joint assemblies
and schedule 80 PVC. Refer to drawing details.

3.08 DRIP IRRIGATION
A.

Install drip control zone valve in accordance with manufacturer’s recommendations.
1.

Set pressure regulator at required pressure.

941

JOB NO. 14102

Section 32 84 00
IRRIGATION SYSTEM
Page 7 of 8

B.

Install headers and sub headers. Headers to be PVC Class 200. Maximum distance between
headers to be 80’-0”.

C.

Install flush valves and air relief valves as required by the manufacturer or as shown on the
plans. Install flush valves and air relief valves per manufacturer’s recommendations. In
general, flush valves to be installed at the lowest point of the zone and air relief valves on the
highest point of the zone.

D.

Thoroughly flush all headers before drip tubing is installed.

E.

Tubing to be staked at 4’-0” on center (minimum) along length of tubing.
specifically made for use with drip tubing.

Use “u” pins

3.09 QUICK COUPLING VALVES (QCV)
A.

Provide in accordance with materials list and as detailed on Drawings. Stake with galvanized
pipe securely attached to QCV with two stainless steel worm gear clamps. Install with
individual shut off valve. QVC and shut off valve to be installed in valve box with purple lid.

3.10 WIRING
A.

No conduit shall be required for U.F. wire, unless otherwise noted on Drawings. Tuck wire
under piping.

B.

Make wire connections with waterproof non-hardening two-piece connectors according to
manufacturer's recommendations.

C.

Provide a separate wire from controller to each electric valve. Provide a common neutral wire
from controller to valves served by a particular controller.

D.

Provide 24-inch long wire coils at valves.

E.

Bundle wires together with waterproof electrical tape at ten-foot intervals.

3.11 WEATHER MONITOR
A.

Wallmount Controller: Unless noted otherwise, securely attach rain gauge to top of
building parapet or wall. Locate sensor probe in a location exposed to outside rain
conditions. Refer to drawing details.

B.

Locate as directed by Architect or Landscape Architect.

3.12 TESTING
A.

Notify Landscape Architect to review work 48 hours prior to testing pipe and fittings for leaks.

B.

Test mains for a period of four (4) hours under static pressure. If leaks (or pressure drops)
occur, correct defect and repeat test.

3.13 FINAL ADJUSTMENT
A.

Make final adjustments of sprinkler system prior to Architect's final inspection.

B.

Flush system by removing nozzles from heads.

C.

Adjust sprinklers for proper operation and proper alignment for direction of throw.
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D.

Adjust each section for operating pressure and balance to other sections by use of flow
adjustment on top of each valve. Correct operating pressure at last head of each section – 45
to 50 psi for rotary heads and 25 to 30 psi for spray heads.

E.

Adjust nozzling for proper coverage. Prevailing wind conditions or slopes may indicate that
arc of angle or trajectory of spray should be other than as shown on drawings. Change
nozzles to provide correct coverage.

F.

Provide all items as required by State of Texas laws and rules and all local codes and
ordinances.

3.14 CLEANUP
A.

Keep premises clean and neat.
END OF SECTION
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PART 1 – GENERAL
1.01

SECTION INCLUDES
A.

1.02

1.03

Soil Preparation, planting, hydromulching, sodding, and fine grading.

SUBMITTALS
A.

Submit copies of receipts for all amendments called for in this section.

B.

Submit photos of plant material to Landscape Architect. List name of Grower or Nursery.

QUALITY ASSURANCE
A.

Source Quality Control:
1.

1.04

PRODUCT DELIVERY, STORAGE AND HANDLING
A.

B.

1.05

Plants shall be subject to inspection and approval of Landscape Architect at place
of growth or upon delivery to site for conformity to specifications.

Delivery:
1.

Deliver fertilizer to site in original unopened containers bearing manufacturer’s
guaranteed chemical analysis, name, trade mark and conformance to State Law.

2.

Deliver all plants with legible identification labels stating proper botanical names
and sizes indicated on the plant list.

3.

Protect plant material during delivery to prevent damage to root ball, trunks or
branches, or desiccation of leaves.

Storage:
1.

Store plant material in shade and protect from weather.

2.

Coordinate tree delivery and installation such that they are completed on the
same day.

GUARANTY AND REPLACEMENT
A.

Provide guaranty for plant material installed under the Contract to remain alive and in
healthy, vigorous condition for a period of one year after final completion and acceptance
of project.

B.

Replace all plant materials which are diseased or over 25 percent dead. Guaranty shall
not include damage or loss of plants due to acts of God, acts of vandalism, or negligence
on the part of the Owner.

PART 2 – PRODUCTS
2.01

MATERIALS
A.

Backfill mix for trees, shrubs and groundcover shall be Growers Mix from Austin
Landscape Supplies (800) 867-7645, or approved equal. Growers mix shall consist of
40% compost, 40% loam, 10% fill sand, and 10% granite sand.
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Fertilizer:
1.

Granular fertilizer: Slow release, granular, percentages by weight, (Nitrogen,
Phosphoric acid, Potash), Sierrablen by Everris or approved equal.
a.

2.
C.

16-25-12

Tree and shrub planting: Resin coated, slow release type (22-6-11) by weight.
Sierrablen as manufactured by Everris or approved equal.

Topsoil:
1.

D.

Sod lawns:

Topsoil shall be natural, friable, fertile, fine loamy soil possessing characteristics
of representative topsoil in the vicinity that produces heavy growth. Topsoil shall
have a pH range of 5.5 to 7.4 percent, free from subsoil, objectionable weeds,
litter, sods, stiff clay, stones larger than 1-inch in diameter, stumps, roots, trash,
toxic substances, or any other material which may be harmful to plant growth or
hinder planting operations. Top soil shall contain a minimum of three percent
organic material.

Plant material:
1.

Plants shall be in accordance with the Texas State Department of Agriculture’s
regulation for nursery inspections, rules and rating.

2.

The minimum acceptable size of the plants will correspond with that normally
expected for species and varieties of commercially available nursery stock.

3.

Plants not conforming to the requirements shall be considered defective and
replaced with new plants at the Contractor’s expense.

4.

Pruning: At no time shall trees or plant materials be pruned, trimmed, or topped
prior to delivery. Obtain approval of the Landscape Architect before alteration of
tree shape.

5.

Balled and burlapped trees shall firm, natural root balls of sufficient size to
encompass the fibrous and feeding root system, and for full recovery and
establishment of the plant. Cracked or soft or “mushroomed” rootballs are
unacceptable. Ball size shall conform to the latest edition of the American
Standard for Nursery Stock.

E.

Solid Sod: Bermuda Grass Tex Turf 10 - freshly cut, stacked on pallets, fully rooted with
soil intact. Cut sod no sooner than 24 hours before installation. Provide sod uniform in
color, leaf texture, density and free of weeds and undesirable grasses.

F.

Hydromulch Fiber: EnviroBlend with Tack, 70% wood fiber and 30% cellulose, colored to
allow visual metering of the application. Green in color. Conwed Fibers or approved equal.

G.

Seed: High quality, Sahara Bermuda grass seed at or above 98 percent purity delivered
to the site in unopened containers, and meeting all the requirements of the Texas State
Seed Law.

H.

Guying and Staking materials:
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1.

Tree staking: 45/65 BG ROOT ANCHOR underground tree staking system with
#4 x 48 inch length HD nail stakes as manufactured by Tree Staking Solutions
281-778-1400. 30 BG for all ornamental trees.

I.

Water: furnished by Owner, transport as required.

J.

Mulch: Provide shredded native hardwood bark mulch from a local source; long fibrous
bark strands. Pine bark or wood chips are not acceptable.

K.

Sand: Clean and course, meeting the requirements of ASTM C33.

L.

Steel Edging: 3/16” thick, 4” deep, heavy duty steel edging and stakes as manufactured
by Joseph T. Ryerson and Son, Inc. Color to be dark green.

PART 3 – EXECUTION
3.01

3.02

INSPECTION
A.

Landscape Contractor shall place topsoil, shape, and fine grade lawn areas and planting
areas as indicated on the plans.

B.

Verify locations of all utilities prior to tree pit excavation. Coordinate with other site
contractors.

PREPARATION
A.

Soil Preparation:
1.

Grades: Site will be at rough grade. Add 4 inches of topsoil to lawn areas.
Establish final grade.

2.

Bed Preparation:
a.

Groundcover areas - six inches below finished grade

b.

Shrubs - twelve inches below finished grade

c.

Tree and shrub pit dimensions:
Depth: 1 1/2 times the rootball (vertical sides)
Width: 2 times the diameter of the rootball

B.

3.03

Backfill Mix:
1.

Provide 48 hour notice to Landscape Architect prior to delivery of soil on site for
approval of amendments and mixed soil.

2.

Mix tree and shrub fertilizer into the backfill mix at a rate of 0.5 pounds per tree
and 1 pounds per CY of backfill mix for shrub areas.

PLANT INSTALLATION
A.

Planting of trees and shrubs:
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1.

Removal of containers: remove all plastic containers, ropes and wires from
balled materials, and top 1/3 of burlap from balled materials.

2.

Plants shall be set upright and plumb in center of hole and level with finished
grade upon completion of planting operations.

3.

Backfill container plants and trees with specified mix.

4.

Backfill pits immediately upon setting until hole or trench is one-half full. Hole
should then be filled with water and tamped sufficiently to remove any air pockets.

5.

Complete backfilling operations. Spread mulch over entire tree basin or planting
bed.

6.

Stake and guy all trees immediately after planting.
prevailing wind direction.

Adjust turnbuckles for

Planting of shrubs, groundcovers and annuals:
1.

For linear beds, install plants in straight rows using triangular spacing. For large
open beds, use plant layout as indicated on plans.

2.

Water plantings thoroughly after installation. Repair settling of plants and adjust
any changes to finished grade that may occur.

3.

Install shredded bark mulch over entire bed area.

SOLID SODDING
A.

B.

Preparation:
1.

Remove stones over one inch in any dimension and sticks, roots, rubbish, and
other extraneous matter from lawn area prior to laying sod.

2.

Grade lawn areas to smooth, free draining and even surface with a loose,
uniformly fine texture. Roll and rake; remove ridges and fill depressions as
required to drain.

3.

Apply (16-25-12) fertilizer at the rate equal to 1.5 pounds of actual nitrogen per
1,000 sq. ft. Apply fertilizer by mechanical rotary or drop type distributor,
thoroughly and evenly incorporated with the soil to a depth of three inches by
disking or other approved method.

4.

Dampen dry soil prior to sodding.

Installation:
1.

Lay sod to form a solid mass with tightly joints. Butt ends and sides of
sod
strips. Do not overlay edges. Stagger blocks to offset joints in adjacent
courses. Remove excess sod. Provide sod pad top flush with adjacent curbs
and sidewalks.

2.

Do not lay dormant sod or install sod on saturated or frozen soil.
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3.

Install initial row of sod in a straight line, beginning at bottom of slopes,
perpendicular to direction of the sloped area. Place subsequent rows parallel to
previously installed row.

4.

Water sod thoroughly with a fine spray immediately after laying.

5.

Roll with a light lawn roller to ensure contact with subgrade.

Maintenance:
1.

Maintain sodded lawn areas until a full, uniform stand of grass free from weeds,
undesirable grass species, disease, and insects is achieved and accepted by the
Landscape Architect.

2.

Water daily to maintain adequate surface soil moisture.

3.

Repair, rework, and re-sod areas that have washed out or eroded.

4.

Mow lawn areas as soon as lawn top growth reaches a four inch height. Cut back
to three inches in height. Repeat mowing as required to maintain specified
height.

5.

Apply fertilizer to lawns approximately 2 months after sodding at a rate equal to
1.5 pounds of actual nitrogen per 1,000 sq. ft. Apply with mechanical rotary or
drop type distributor. Thoroughly water into soil.

HYDROMULCHING
A.

B.

Preparation:
1.

Limit preparation to areas which will be immediately seeded.

2.

Remove all sticks, rubbish and extraneous matter.

3.

Apply topsoil and grade lawn to drain.

4.

Apply 16-25-12 fertilizer to turf areas at a rate of 5 lbs. of actual nitrogen per
1,000 sq. ft.

5.

Apply fertilizer by rotary-type distributor, thoroughly and evenly incorporated into
the soil to a depth of 3 inches by rototill or other approved method.

Installation:
1.

Use a hydromulcher (sprayer) and apply the mixture at the following rate. Mix in
accordance with the manufacturer’s recommendations.

2.

Hydromulch as follows to ensure complete coverage:
a. Bermuda seed
b. Wood Cellulose fiber mulch - 50 lbs. per 1000 sq. ft.

3.

Seed all grass areas, unless otherwise indicated, within limit of construction.

4.

Seed immediately after preparation of bed. Do not spray outside of lawn areas.
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5.

3.06

3.07

CLEAN UP
A.

Remove trash and debris from the site at the end of each working day.

B.

Broom-clean and wash down all paved areas within the contract area, leaving the
premises in a clean condition.

MAINTENANCE
A.

3.08

Remove and clean hydromulch overspray from trees, shrubs, curbs, pavement,
light poles, fire hydrants, and other site improvements.

General:
1.

Maintain plant material and lawns until final completion and acceptance of the
project.

2.

Correct defective work as soon as apparent. Maintenance shall include, but not
be limited to: watering, weeding, cultivating, mowing, pruning, fertilizing, mulching,
removal of dead wood, restaking, restoring tree basins, resetting plants to proper
grade, and adjusting of turnbuckles and guy wires.

3.

If desired, submit to the Owner, a bid for a one year maintenance program which
includes an outline and schedule of activities.

ACCEPTANCE
A.

Substantial Completion inspection to determine acceptance of planted areas and lawns
will be made by the Landscape Architect upon Contractor’s request.
END OF SECTION
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PART 1 – GENERAL
1.01
A.

1.02
A.

RELATED DOCUMENTS
Provisions established in the North Central Texas Council of Government (NCTCOG) Standard
Specifications for Public Works Construction, the applicable City Standard Design and Detail Manuals
and the Drawings are collectively applicable to this Section.
SUMMARY
Work Included:
1.
2.
3.
4.

B.

Installation of pipe material, fittings and concrete blocking.
Construction of fire hydrants, water meters, service lines, gate valves and detector checks.
Construction of improvements to City service stub.
Coordination with City work forces for extension of water improvements to serve this site.

Related Work Specified in Other Sections
1. Division 31 – Earthwork.

1.03

COORDINATION

A.

Contractor shall coordinate installation of water system with other construction throughout the site.

B.

All construction shall conform to NCTCOG and applicable City Standard Detail Manuals for
Construction as found on the City’s web page.

C.

All work of this Section shall be completed within the limits of the site property boundary or public
right-of-way.

1.04

REFERENCES

A.

AWWA C900: Requirements for PVC pressure pipe 4" thru 8" pipe

B.

AWWA C110 or C907: Ductile Iron Fittings.

C.

AWWA C502: Fire Hydrant Installation.

D.

AWWA C500: Gate Valves

1.05
A.

SUBMITTALS
All pipe, fittings and appurtenances not covered by this specification shall be approved by the
engineer seven days prior to bid.

PART 2 – PRODUCTS
2.01
A.

PIPE
Polyvinyl Chloride (PVC) water pipe and fittings with dimension control.
1. Pipe shall be DR-18 per City specification.

2.02
A.

FIRE HYDRANTS
Manufacture and style per City specifications and applicable sections of NCTCOG Item 2.14.

950

JOB NO. 14102

2.03
A.
2.04
A.
2.05
A.

Section 33 10 00
WATER UTILITIES
Page 2 of 2

GATE VALVES
Manufacturer, type per City specifications and applicable sections of NCTCOG Item 2.13.
WATER METERS, DETECTOR CHECK
Manufacturer, type per City specifications and applicable sections of NCTCOG Item 2.16.
METER BOXES, VAULTS
Precast/cast-in-place per City specifications, plan details and applicable sections of NCTCOG Item
2.16.

PART 3 – EXECUTION
3.01
A.
3.02

GENERAL
The locations of all structures and lines and grades of all pipes shall be staked by a registered
surveyor. All facilities shall be located according to the site layout plans.
PIPES

A.

All pipe shall be inspected prior to installation. Damaged pipes shall not be used. Replacement of
damaged pipe shall be made by the Contractor at no expense to the owner.

B.

Pipe installation shall conform to the North Central Texas Council of Governments (NCTCOG)
Standard Specifications for Public Works Construction.

END OF SECTION
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PART 1 – GENERAL
1.01
A.

1.02
A.

RELATED DOCUMENTS
Provisions established in the North Central Texas Council of Governments (NCTCOG) Standard
Specifications for Public Works Construction, City Standard Detail Manuals, and the Drawings are
collectively applicable to this Section.
SUMMARY
Work Included:
1. Installation of pipe material.
2. Construction of manholes.
3. Connection to existing sewer system.

B.

Related Work Specified on Other Sections
1. Division 31 – Earthwork.

1.03

COORDINATION

A.

Verify flowline elevation at connection to existing manhole; notify architect if elevation is more than
0.1’ above plan elevation.

B.

Coordinate installation with other construction throughout the site.

C.

All construction shall conform to NCTCOG and applicable City Standard Detail Manuals for
Construction as found on the City’s web page.

1.04

REFERENCES

A.

ASTM D3034: Specifications for PVC Sewer Pipe 4” through 15” in diameter.

B.

ASTM D2321: Practice for Installation of Underground Installation

1.05
A.

SUBMITTALS
All pipe and fittings not covered by this specification shall be approved by the engineer seven days
prior to bid.

PART 2 – PRODUCTS
2.01
A.

PIPE
Polyvinyl Chloride (PVC) sewer pipe and fittings with dimension control.
1. Pipe shall be SDR-35
2. Pipe Fittings: Pipe fittings shall conform to ASTM D1784. Fittings approved by the Engineer
shall also be acceptable.
3. Balance of specifications shall be covered by Item 2.12.14 per NCTCOG.
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2.02
A.

Section 33 30 00
SANITARY SEWERAGE UTILITIES
Page 2 of 2

Structures
Materials for the construction of manholes shall be as specified in Division 7, “Concrete Structures”
of the NCTCOG’s Standard Specifications for Construction.

PART 3 – EXECUTION
3.01

GENERAL

A.

The locations of all structures and lines and grades of all pipes shall be staked by a registered
surveyor. All facilities shall be located according to the site layout plans.

B.

All construction shall conform to NCTCOG and applicable City Standard Specifications for
Construction.

3.02

PIPES

A.

All pipe shall be inspected prior to installation. Damaged pipes shall not be used. Replacement of
damaged pipe shall be made by the Contractor at no expense to the owner.

B.

Installation shall be in accordance with NCTCOG and City specifications and as recommended by
the pipe manufacturer. Backfill shall be per plans.

3.03

STRUCTURES

A.

Construction of manholes shall be as specified in Division 7, “Concrete Structures” of NCTCOG and
the City’s Standard Specifications for Construction.

B.

Connections of pipe to structures shall be completely mortared around the perimeter of the pipe to
ensure connection to the structure prior to backfilling. Pipe shall have a rubber boat placed over the
end prior to pouring concrete structure or grouting.

END OF SECTION
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PART 1 – GENERAL
1.01
A.

1.02
A.

RELATED DOCUMENTS
Provisions established within the General and Supplementary General Conditions of the Contract,
Division 1 – General Requirements, City Standard Detail Manuals and the Drawings are collectively
applicable to this Section.
SUMMARY
Work Included:
1. Installation of pipe material.
2. Construction of drainage system structures including curb inlets, junction boxes, swales,
permanent berms, and catch basins.
3. Ditch-out for storm drainage system discharge.

B.

Related Work Specified in Other Sections
1. Division 31 – Earthwork.

1.03

COORDINATION

A.

Contractor shall coordinate installation of drainage system with other construction throughout the site.

B.

All construction shall conform to City Standard Detail Manuals.

C.

All work of this Section shall be completed within the limits of the site property boundary or designated
offsite easements.

1.04
A.
1.05
A.

REFERENCES
ASTM C76: Specification for Reinforced Concrete Pipe.
SUBMITTALS
All pipe and fittings not covered by this specification shall be approved by the engineer seven days
prior to bid.

PART 2 – PRODUCTS
2.01

PIPE

A.

Reinforced concrete pipe shall be Class III.

B.

Plastic pipe, if specified, shall be PVC SDR35 or Schedule 80.

2.02

DRAINAGE STRUCTURES

A. Materials for the construction of inlets and junction boxes shall be as specified in Division 7,
"Structures" of the NCTCOG's Standard Specifications for Construction.
B. Materials for construction of swales and permanent berms shall be s specified for rock riprap in the
NCTCOG's Standard Specifications for Construction.
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PART 3 – EXECUTION
3.01
A.
3.02

GENERAL
The locations of all structures and lines and grades of all pipes shall be staked by a registered
surveyor. All facilities shall be located according to the site layout plans.
PIPES

A.

All pipe shall be inspected prior to installation. Damaged pipes shall not be used. Replacement of
damaged pipe shall be made by the Contractor at no expense to the owner.

B.

Installation shall be in accordance with ASTM D2321 and as recommended by the pipe manufacturer.
Backfill shall be ASTM D2321 Class I, II or III soils.

C.

Pipe installation shall conform to the North Central Texas Council of Governments (NCTCOG)
Standard Specifications for Public Works Construction.

3.03

DRAINAGE STRUCTURES

A.

Construction of curb inlets and manholes cast-in-place only with no precast structures allowed. Catch
basins and headwall shall be either cast-in-place or precast.

B.

Connections of pipe to structures shall be completely mortared around the perimeter of the pipe to
ensure watertight connection to the structure prior to backfilling. All bends and tees shall be
precast/preformed.
END OF SECTION

955

Lancaster Fleet Maintenance Facility
Bid Tabulation
April 4, 2016
QAI Project No. 14102

Bid
Bond

Contractor

Base Bid

Alt No. 1 (ADD)

Alt No. 2 (ADD)

Alt No. 3 (ADD)

Alt No. 4 (ADD)

Days

BB+ALT

$0
$0
JC Commercial

$3,712,777

$22,000

340

$90,000

$20,000

$44,000

$3,889,117

Modern Contractors

$3,898,000

$39,000

$18,000

$40,000

$19,000

300

$4,014,300

C Perry Builders, Inc.

$3,869,000

$65,000

$19,000

$22,000

$43,000

240

Imperial Construction

$3,944,000

$4,018,240

$45,000

$19,000

320

$45,900

$9,550

$4,063,770

3i Contracting

$3,920,777

$35,250

$16,251

$27,310

$65,750

182

$4,065,520

SCM Construction

$4,061,000

$45,000

WR Construction

$4,084,887

$14,500

$47,000

$17,000

270

$4,184,770

$51,400

$26,100

365

$42,000

$18,500

$4,196,787

Muckleroy & Falls

$4,023,405

$83,064

$17,752

$38,361

$44,762

280

$4,207,624

G.P. Cooper Industries, Inc

$4,089,226

$67,178

$20,952

$19,479

$16,250

365

$4,213,450

Crossland Construction Company, Inc.

$4,087,000

$43,000

$17,000

$40,000

$68,000

232

$4,255,232

Tegrus Construction

$4,186,000

$83,307

$16,208

$41,434

$16,000

330

$4,326,949
$0
$0
$0

AVERAGE

$3,988,734

$58,064

$17,065

$37,817

Alternate No. 1: ADD - Provide a Covered Vehicle Wash Canopy and separator
Alternate No. 2: Monument Sign
Alternate No. 3: Portable Lift
Alternate No. 4: Vehicle Lifts

Lancaster Fleet Maintenance Bid Tabulation
Updated 4/5/2016
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$32,442

293

$2,672,692

Item 8

LANCASTER CITY COUNCIL
Agenda Communication
April 11, 2016

________________________________________________________
Consider confirmation of Robert J. Franklin as Fire Chief of the Lancaster
Fire Department; and administer Oath of Office.

________________________________________________________
This request supports the City Council 2015-2016 Policy Agenda.
Goal: Professional and Committed City Workforce

________________________________________________________
Background
Section 143.013 of the Texas Local Government Code requires the appointment of a person
as head of the fire department to be confirmed by the municipality’s governing body.
Robert J. Franklin has been with the Lancaster Fire Department since 1999 where he began
his career as a firefighter, working his way through the ranks to Battalion Chief.
Franklin is a Certified Fire Executive, through the Texas Fire Chiefs Academy, he holds a
Bachelor of Science in Educational Leadership from Texas A&M University, Commerce and
an Associate of Applied Science – Fire Protection from Tarrant County College.
During his time with the Lancaster Fire Department he has served as a various capacities and
is certified by the Texas Commission on Fire Protection as a Master Firefighter, Fire Officer
IV, Haz-Mat Technician, Incident Safety Officer, and Master Instructor. He is a member of
several professional fire related organizations including the International Association of Fire
Chiefs and Texas Fire Chiefs Association.
Recommendation
The City Manager respectfully requests confirmation of Robert J. Franklin as Fire Chief for the
Lancaster Fire Department.
Following confirmation by the City Council, the City Secretary will administer the Oath of
Office.

________________________________________________________
Submitted by:
Opal Mauldin-Robertson, City Manager
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